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Introduction to the Health and Safety Executive

HSE Is the regulator for workplace health and safety in Great Britain
Includes onshore/offshore pipelines, chemical/oil/gas infrastructure, offshore platforms etc.

Activities: evidence gathering, policy development, consultation, regulation, incident
Investigation, enforcement

3,000 total staff (FTE): £310M annual budget, 66% from Government*

Do o To I»

HSE Science and Research Centre, Buxton, UK
400 staff, 550-acre test site

Scientific support to HSE and other Government departments &
AShar ed r es eiadustryhpmjeabsrco-fiinded hytHSE
Bespoke consultancy on a commercial basis
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* https://www.qgov.uk/government/publications/the-health-and-safety-executive-annual-report-and-accounts-2024-t0-2025
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HSE Areas of Research Interest

Contents

Introduction
About HSE
Science, Engineering and Analysis (SEA) in HSE
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Priority research questions in our areas of interest

Areas of Research Interest

The Challenge 6

Reduce work-related ill health, with a specific focus on mental health and stress 7

Research aims 7

Increase and maintain trust to ensure people feel safe where they live, where they

work, and in their environment 11
Research aims 11
4 . . o . N
Enable industry to innovate safely to prevent major incidents, supporting the move
to net zero 15
Research aims 15
\ ' y
Maintain Great Britain’s record as one of the safest countries to work in 18
Research aims 18
Contact for further information 21

https://www.hse.gov.uk/research/assets/docs/hse-areas-of-research-interest.pdf

https://ari.org.uk/
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Question 1: How can it be ensured that GB's evolving industrial landscape and the
built environment doesn’t lead to a higher likelihood of major health and safety
incidents?

What are the significant hazards and risks associated with the deployment and
scale-up of new and emerging technologies for Net Zero, such as Carbon Capture
Usage and Storage (CCUS) and hydrogen?

\What research is needed to support new industries such as CCUS, hydrogen etc.,
to ensure that the risks to workers and the public are kept as low as reasonably
practicable?

What are the appropriate controls and mitigations that need to be built into new
carbon capture infrastructure?

How do operational fusion power plants compare in risk profile to more traditional
industrial installations?

How can the integrity and safety of industrial assets be ensured across their
lifecycle?

https://www.hse.gov.uk/research/assets/docs/hse-areas-of-research-interest.pdf

https://ari.org.uk/
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Hydrogen
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HSE hydrogen safety research

Examples of HSE publications on hydrogen safety
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RR1133 1 Maintaining the integrity of process plant susceptible to high temperature hydrogen attack. Part 1:
analysis of non-destructive testing technigues

RR1134 1 Maintaining the integrity of process plant susceptible to high temperature hydrogen attack. Part 2:
factors affecting carbon steels

RR1169 1 Hydrogen in the natural gas distribution network: Preliminary analysis of gas release and
dispersion behaviour

RR715 171 Installation permitting guidance for hydrogen and fuel cell stationary applications: UK version
RR1047 1 Injecting hydrogen into the gas network T a literature search
RR769 1 Hazards of liguid hydrogen: position paper

RR985 1 Modelling of liquid hydrogen spills

RR986 T Releases of unignited liquid hydrogen

RR987 1 Ignited releases of liquid hydrogen

RR1159 1 Hydrogen research priorities workshop

RR615 T Spontaneous ignition of hydrogen: Literature review

Modelling of liquid hydrogen spills

https://www.hse.gov.uk/research/rrhtm/index.htm
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H21 natural gas and hydrogen leak testing faclility

il Heatherose

Test Area 3 - B

Nitrogen In Use

Gas Bank S .
- - Target Pressure: 50 mbar

Nitrogen Purge
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Gas Networks
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H21 natural gas and hydrogen leak testing facility

Hook bolt Lead yarn in steel

S

Through wall
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Pre-normative research for safety of hydrogen driven vehicles
and transport through tunnels and similar confined spaces
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Aims
A Analyse effectiveness of conventional safety measures
for hydrogen incidents
A Develop explosion and fire prevention and mitigation
strategies ?sge & o\
A Produce experimental data to validate CFD and FE -
models for consequence analysis . = NEN oo o
A Develop correlations for quantitative risk assessment
A Harmonise recommendations for intervention strategies ~ A 13 European partners
and tactics for first responders A Budget: G 2.5m
A Provide recommendations for inherently safer use of A Duration: 20197 2022

© Crown Copyright HSE 2026

hydrogen vehicles underground

i Partnership

https://hytunnel.net/ Co-funded by

the European Union Grant agreement: 826193
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A Pre-normative research on the safe use of liquid (cryogenic) hydrogen as an energy carrier
A 3-year test programme, 2018 i 2020
A Experiments on source term characterisation, near- and far-field dispersion, fire-
fighting measures, explosion overpressures, electrostatic charging and condensed phase assessment
A Flowsranged from1-5bargat source with flow rates up to 30C
A EUFCHJU20cof unded research and innovation activit
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A Collaborative EU project investigating the safety
of LH, transfer technologies (2021 7 2026)

A First set of experiments characterised the
propensity for air to condense and become
oxygen enriched due to LH, spill

A Second set of experiments assessed hazards
posed by small leaks during liquid hydrogen
refuelling operations in connection spaces

I Examined effect of ventilation on cryogenic leaks

I Large leaks showed evidence of pressure peaking
phenomena with similar maximum pressures to
equivalent gaseous leaks

Partners

Co-funded by & cram vt - UK Research
the European Union Y Pa tnershi ip and Innovation

cien , '*:;f“: :
# e ‘(I I httpS '//GIVhVS eU/ ELVHYS project No. 101101381 is supported by the Clean Hydrogen Partnership and its
5 \ H L d ) members. UK participants in Horizon Europe Project ELVHYS are supported by UKRI grant
DLR M e I r Iq u I e

Ulster
University

®NTNU l:

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

numbers 10063519 (University of Ulster) and 10070592 (Health and Safety Executive).
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MultHyFuel

3-year collaborative project that aimed to develop a strategy
for use of hydrogen in multifuel refuelling stations

Project duration: 20211 2025

HSE assessed hazards posed by 700 barg dispensers to
the public and hydrogen equipment

Scenarios: hose break, hose burst and leak In dispenser
Efficacy of safety barriers was also assessed

Do Do o o Ix

kiWE!@F'!”;gqude @ Shell
INERIS RO s e I

Energy Sto Clean Fuel
— e | I\ A/ \ CRIGEN
n développeme fd bi |

ﬂ Hydrogen
QPP Europe https://multhyfuel.eu/
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Zero Emissions Sustainable Transport (ZEST)

A Collaborative project between HSE and
Airbus to safely enable liquid hydrogen-
fuelled aircraft

Studied accidental LH,, spills in
confined spaces and open areas

Results used to create and validate
predictive tools

Vacuum insulated Coriolis mass flow
meter used to better define source term

ZEST recei ved the 0
award at the Aerospace Technology
and Innovation Conference 2025

Do o Do D

https://press.hse.gov.uk/2025/12/02/hse-contributes-to-award-
winning-hydrogen-safety-research-in-aviation-sector/

© Crown Copyright HSE 2026
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Zero Emissions Sustainable Transport (ZEST)

A Ignited liquid hydrogen jet
Impinging onto an
aluminium plate

Flame speed 25 m/s

Over 1000 °C observed at
Impingement point

A Plate warped significantly
even after short release
(90 s)

o I

Time: Mon Dec 18 2023 14:44:31.798 257.52
Img#: 1137 AcqRes: 1280 x 800 Rate: 3600
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A Couplings and hydrogen venting (CHyVe)
A New internally-funded HSE research project: 2026-2028

A Assessment of leaks from LH, transfer connections (bayonets)
I Alms: to Improve guidance and characterise leak sizes
A Investigation of LH., venting operations
I Gaseous and liguid hydrogen venting experiments

I Measure: flammable gas dispersion distances, noise, jet fire
thermal radiation, and delayed explosion overpressure

For more information: ~vd
CHyVE@hse.gov.uk |
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HSE hydrogen soaking facility

Four 47-litre long-term soaking vessels
10 bar pressure

Temperature controlled

Test media: H,, CH,, mixtures

In-situ material testing capability

| 5 kN tension, compression, horizontal
bending

Tests ongoing (2026-)

Do To To To o

To

INn-situ mini tensile testers
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Carbon Capture Utilisation and Storage
(CCUS)
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HSE CCUS research project

© Crown Copyright HSE 2026

A  Task Ali Oversight and technical coordination A  Task E3i Suitability of controls

A Task B1i Develop internal CCUS training course A  Task E4 i Understanding the standards landscape
A  Task B2 i Support to regulatory questions A Task E5i Definition of hazard and scenarios

A Task C1li Collation of JIPs and international projects A Task E6 1 Mitigations and emergency response
A Task C2i Steering Board engagement A Task F11 Materials challenges and interactions
A  Task C3 1 Review international lessons learned A  Task F2i Fracture control

A Task D1i Review of industry models A  Task F3i Corrosion control

A Task D2 i Update previous modelling A Task F4 i Non-metallic materials and coatings

A  Task D37 Modelling offshore scenarios A Task F5i Low temperature excursions k
A Task D471 Storage thresholds for CO, A Task G117 Review of CO, toxic levels and dose |
A Task E1 1 Understanding industry design A  Task G2 i Amines and health effects from the

A  Task E2i Flow assurance and process safety capture process

21



Task F5 T Low temperature excursions

A Ongoing internally-funded HSE research
to investigate cooling and embrittlement
of steel structures exposed to dense-
phase CO, jets

Instrumented steel plate
Beam under three-point bending
Some tests with engineered defects

Assessment of thermal protective
coatings

Findings can be shared with third-parties

Do o To To o

For more information:
adam.bannister@hse.gov.uk
joshua.royle@hse.gov.uk
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