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Å HSE is the regulator for workplace health and safety in Great Britain

Å Includes onshore/offshore pipelines, chemical/oil/gas infrastructure, offshore platforms etc.

Å Activities: evidence gathering, policy development, consultation, regulation, incident 

investigation, enforcement

Å In 2022-23, HSE investigated over 230 fatal and 5,500 non-fatal incidents

Å 2,700 total staff (FTE): £262M annual budget, 66% from Government

Introduction to the Health and Safety Executive

Å HSE Science and Research Centre, Buxton, UK

Å 400 staff, 550-acre test site

Å Scientific support to HSE and other Government departments

Å ñShared researchò or joint-industry projects co-funded by HSE

Å Bespoke consultancy on a commercial basis
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Protecting people and places

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

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

work and, in their environment

Å Enable industry to innovate safely to prevent major incidents, supporting the move 

towards net zero

Å Maintain Great Britainôs record as one of the safest countries to work in

Å Ensure HSE is a great place to work, and we attract and retain exceptional people

HSEôs Strategic Objectives 2022-2032

https://www.hse.gov.uk/aboutus/the-hse-strategy.htm 

https://www.hse.gov.uk/aboutus/the-hse-strategy.htm
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HSEôs Areas of Research Interest

https://ari.org.uk/source_documents/hse-areas-of-research-interest-2024.pdf  

https://ari.org.uk/  https://int.octopus.ac/

https://ari.org.uk/source_documents/hse-areas-of-research-interest-2024.pdf
https://ari.org.uk/
https://int.octopus.ac/search/organisations
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https://ari.org.uk/source_documents/hse-areas-of-research-interest-2024.pdf
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https://ari.org.uk/source_documents/hse-areas-of-research-interest-2024.pdf
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HSEôs Areas of Research Interest
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Å HSE has undertaken research on hydrogen, CCUS and other Net Zero topics for 

more than 20 years

Å We work collaboratively to identify potential safety issues and help to prioritise 

research activities

Å Examples include:

ï HSE input to HySafe research priorities workshops 
https://hysafe.info/activities/research-priorities-workshops/   

ï HSE raised awareness of CCUS safety research needs in 2007

Previous research on Net Zero topics

https://www.icheme.org/media/17864/cusco_connolly_2007_hazards_from_co2.pdf 

https://hysafe.info/activities/research-priorities-workshops/
https://www.icheme.org/media/17864/cusco_connolly_2007_hazards_from_co2.pdf
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Examples of HSE publications on hydrogen safety

Å RR1133 ï Maintaining the integrity of process plant susceptible to high temperature hydrogen attack. Part 1: 

analysis of non-destructive testing techniques

Å RR1134 ï Maintaining the integrity of process plant susceptible to high temperature hydrogen attack. Part 2: 

factors affecting carbon steels

Å RR1169 ï Hydrogen in the natural gas distribution network: Preliminary analysis of gas release and 

dispersion behaviour

Å RR715 ï Installation permitting guidance for hydrogen and fuel cell stationary applications: UK version

Å RR1047 ï Injecting hydrogen into the gas network ï a literature search

Å RR769 ï Hazards of liquid hydrogen: position paper

Å RR985 ï Modelling of liquid hydrogen spills

Å RR986 ï Releases of unignited liquid hydrogen

Å RR987 ï Ignited releases of liquid hydrogen

Å RR1159 ï Hydrogen research priorities workshop

Å RR615 ï Spontaneous ignition of hydrogen: Literature review

Previous research on hydrogen safety

https://www.hse.gov.uk/research/rrhtm/index.htm 

https://www.hse.gov.uk/research/rrhtm/index.htm


© Crown Copyright HSE 2025

11

Previous research on CCUS safety

https://www.hse.gov.uk/research/rrhtm/index.htm 

https://www.hse.gov.uk/research/rrhtm/index.htm
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Å Hydrogen safety training courses

Å Liquid hydrogen safety guidebook

Å Land, sea and port integration (hydrogen highway)

Å Hydrogen burner experiments for food production

Å Hydrogen compatibility of components in the gas 

network

Å Hydrogen blends in the gas network

Å Zero emissions for sustainable transport

Å Aircraft liquid hydrogen container lab tests

Å Gaseous hydrogen aircraft fuel sub-system testing

Å Cold hydrogen combustion tests for aircraft applications

Hydrogen research

Å Hydrogen heating programme

Å MultHyFuel safety of hydrogen at refuelling stations

Å ELVHYS liquid hydrogen in transfer operations for 

mobile applications

Å High-pressure hydrogen jets in enclosed spaces

Å Hydrogen risk assessment models for land-use 

planning assessments (both fixed sites and pipelines) 

Å Facility for materials testing in hydrogen atmospheres

Å Review of hydrogen leakage in isolated vessels and 

pipes

Externally funded

Internally funded by HSE

Shared research (part-funded by HSE)

or UK Government funded

See Janni Vizmaôs presentation for more information
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Å Task A1 ï Oversight and technical coordination

Å Task B1 ï Develop internal CCUS training course

Å Task B2 ï Support to regulatory questions

Å Task C1 ï Collation of JIPs and international projects

Å Task C2 ï Steering Board engagement

Å Task C3 ï Review international lessons learned

Å Task D1 ï Review of industry models

Å Task D2 ïUpdate previous modelling

Å Task D3 ï Modelling offshore scenarios

Å Task D4 ï Storage thresholds for CO2

Å Task E1 ï Understanding industry design

Å Task E2 ïFlow assurance and process safety

CCUS research

Å Task E3 ï Suitability of controls

Å Task E4 ï Understanding the standards landscape

Å Task E5 ïDefinition of hazard and scenarios

Å Task E6 ï Mitigations and emergency response 

Å Task F1 ï Materials challenges and interactions

Å Task F2 ï Fracture control

Å Task F3 ï Corrosion control

Å Task F4 ï Non-metallic materials and coatings

Å Task F5 ï Low temperature excursions

Å Task G1 ï Review of CO2 toxic levels and dose

Å Task G2 ï Amines and health effects from the 

capture process

Ongoing HSE research project activities:
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Å Task F2 ï Fracture control 

ï Review control of fracture initiation and propagation in pipelines

ï Identify unique pipeline challenges created by CO2

ï Review approaches and guidelines for pipeline design for CO2

ï Undertake some example analyses and investigate mitigation measures

Å Task F3 ï Corrosion control

ï Review current status of approaches for corrosion control (published research, guidance, standards, etc.)

ï Define the key material and component considerations for CO2 pipelines and other components

CCUS research
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Å Task F5 ï Low temperature excursions

ï Investigate risk of structural failure from impinging CO2 jets onto steelwork

ï Potential rapid cooling to -78°C or below, reducing steelwork temperature below design temperature and 

potentially below the DBTT (Ductile Brittle Transition Temperature)

ï Typically, offshore steels toughness tested at -20°C

ï HSE project activities:

CCUS research

Å Three-point bend test

Å Steel hollow section

Å With / without artificial defect

Å Statically loaded to % SMYS

Å CO2 release at different distances/durations

Å Tests scheduled for summer 2025

Loading configuration

Square hollow section

(test sample)

Loading jack

Bend point

Direction of CO2 jet

Å Review BS 7910 fitness for service evaluation method

Å Review historical data for offshore steelwork

Å Construct test facility for impinging CO2 jets onto pre-

stressed steelwork to investigate cold embrittlement effects
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Å Task G1 ï Review CO2 toxic levels and dose

ï Revisit and publish a summary of HSEôs assessment of the dangerous toxic load (SLOT and SLOD)

ï Review other published criteria on CO2 toxicity

ï Review criteria for human impairment and possible impact on disorientation and means of escape

CCUS research

Summary of HSEôs Dangerous Toxic Load assessment for CO2 (SLOT-SLOD criteria) available on request
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Å Develop CO2 pipeline risk assessment model for land-use planning

ï Extension of existing HSE natural gas pipeline risk assessment model (MISHAP)

ï Requires consideration of: 

Å Fault trees 

Å Failure rates

Å Fracture models

Å Release rate model 

Å Dispersion model ï including consideration of pipeline crater and terrain effects

CCUS research
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Å Kick-off on 13 May 2025, 3-year duration

1. CO2 pipeline craters and source terms ï DNV

2. Wind-tunnel experiments ï University of Arkansas

3. Simple terrain dispersion experiments ï DNV

4. Complex terrain dispersion experiments ï DNV

5. Model validation ï HSE

6. Emergency response ï NCEC

7. Venting ï DNV

Skylark joint industry project

Source of images: Allason D., Armstrong K., Barnett J., Cleaver P. and Halford A. ñBehaviour of releases of carbon dioxide 

from pipelines and ventsò, Paper IPC2014-33384, Proc. 10th International Pipeline Conference IPC2014, Calgary, Alberta, 

29 September ï 3 October 2014, © Copyright National Grid / DNV / ASME

 

http://dx.doi.org/10.1016/j.ijggc.2015.04.001 

https://www.dnv.com/article/skylark-pioneering-excellence-in-co2-pipeline-safety-250648/ 

http://dx.doi.org/10.1016/j.ijggc.2015.04.001
https://www.dnv.com/article/skylark-pioneering-excellence-in-co2-pipeline-safety-250648/
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University of Leeds

https://fluid-dynamics.leeds.ac.uk/projects/accelerated-fluid-dynamics-of-co2-

dense-gas-dispersion-in-complex-terrain/ 

Proposed PhD 

project

https://fluid-dynamics.leeds.ac.uk/projects/accelerated-fluid-dynamics-of-co2-dense-gas-dispersion-in-complex-terrain/
https://fluid-dynamics.leeds.ac.uk/projects/accelerated-fluid-dynamics-of-co2-dense-gas-dispersion-in-complex-terrain/
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Å SAFEN failure rates for CCUS, hydrogen and ammonia

Å SINTEF

ï Offshore large-scale subsea CO2 releases

ï CO2 EPOC: effect of CO2 on polymeric materials

ï IntoCloud CO2 venting

Å DNV

ï CO2SafePipe updating CO2 pipeline guidance

ï Materials in CO2 wells

ï CO2MET quality monitoring (CO2 composition measurement)

ï CO-CO2 cracking in pipelines

ï CO2 CFD simulation software

ï SubCO2 Phase 3 ï subsea CO2 releases

ï CO2 offshore injection into subsea reservoirs

CCUS Joint Industry Projects

Å TWI

ï MASCO2T II: Materials assessment for 

CO2 transport

ï Permeation of CO2 through thermosets

Å PRCI

ï CO2 pipeline dispersion modelling

HSE participating in these JIPs
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Å Recent and ongoing EI projects

ï Hazard analysis for onshore/offshore installations

ï Good plant design and operations

ï Running ductile fracture

ï Repurposing and design guidelines for carbon dioxide pipelines

ï Flow assurance and measurement

ï CO2 impurities measurement

ï Material degradation, corrosion management and asset integrity

ï Interface between conventional power (thermal) generation and a CCUS plant

Å Projects under development 

ï Hazard identification and risk assessment for new and repurposed offshore structures used for CO2 streams

ï CO2 transportation and storage flexibility

ï Non-pipeline transport hubs

ï CO2 subsurface storage

Å Webinar ñGood practice guide for CO2 stream impurity measurement within CCS applicationsò 12 June 2025

Å Joint HSE and Energy Institute workshop on CCUS research priorities planned in coming months

Energy Institute: CCUS activities

Reports now available from:

https://www.energyinst.org/technical/

publications/sectors/ccus 

https://www.energyinst.org/technical/publications/sectors/ccus
https://www.energyinst.org/technical/publications/sectors/ccus


© Crown Copyright HSE 2025

23

Å Introduction to HSE Science and Research Centre

Å HSE Strategy and ñAreas of Research Interestò

Å Previous HSE research

Å Recent and ongoing Net Zero research at HSE

ï Hydrogen

ï CCUS

ï Ammonia

ï Batteries

Å Possible future research topics

Outline



© Crown Copyright HSE 2025

24

Å HSE is partner in the ARISE Joint Industry Project led by INERIS, CEDRE and Yara Clean Ammonia

Å Aims:

Å Experiments planned for Sept 2025

Å Contacts:

Ammonia research

ï Conduct multi-tonne spills of ammonia at sea

ï Improve understanding of dispersion in water and air

ï Provide dataset for validation of models

ï Develop methodology for risk assessment for marine applications

www.arise-partnership.org 

Olivier.Salvi@ineris-developpement.com 

Laurent.Ruhlmann@yara.com 

http://www.arise-partnership.org/
mailto:olivier.salvi@ineris-developpement.com
mailto:Laurent.Ruhlmann@yara.com
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Å Jack Rabbit III ammonia release experiments (2021-ongoing)

ï Led by US Departments of Homeland Security and Defense

ï Aims: 

ï HSE co-chairs the Jack Rabbit III Modelling Working Group and has coordinated 

international dispersion model inter-comparison exercises

ï Recent indoor ammonia release experiments at Battelle Memorial Institute, Columbus, Ohio  

ï Updates to be shared at GMU conference, 24-26 June 2025

Ammonia research

ÅConduct large-scale releases of ammonia, similar to Jack Rabbit II chlorine trials

ÅValidate dispersion models

ÅImprove preparedness of emergency responders

Images © DHS S&T CSAC and Utah Valley University

https://www.uvu.edu/es/jack-rabbit/ 

Images of previous series of 

Jack Rabbit II chlorine trials 

conducted in 2015-2016

http://camp.cos.gmu.edu/announcement.html 

https://www.uvu.edu/es/jack-rabbit/
http://camp.cos.gmu.edu/announcement.html
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Initial results presented at Harmo conference in 2022 https://harmo.org/conference.php?id=21 

Journal paper currently in late draft stage

https://harmo.org/conference.php?id=21
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Jack Rabbit III ammonia dispersion modelling exercise

Desert Tortoise ammonia release, 

Nevada, USA, 1983

FLADIS ammonia release, 

Sweden, 1993-1994
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Jack Rabbit III ammonia dispersion modelling exercise
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Å SINTEF

ï SafeAm: ammonia spills onto water

Å Energy Institute

ï Hy2307: use of ammonia and methanol as maritime transport fuels

Å Literature review by ABS on ñHealth, Safety, Security and Environment (HSSE) Issues Associated 

with Large Scale Use of Ammonia and Methanol in Marine Transportò, 89 pages, Sept 2024

ï New project: ñManaging process safety across the entire life cycle of ammoniaò

Ammonia research

HSE is participating in advisory 

boards for these projects

https://www.sintef.no/en/projects/2023/safeam__increased_safety_of_ammonia_handling_for_maritime_operations/ 

https://www.sintef.no/en/projects/2023/safeam__increased_safety_of_ammonia_handling_for_maritime_operations/
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Å Significant investment in abuse testing facilities

Å 3 Abuse Test chambers (1 module scale, 1 with potential 

calorimetric addition)

Å Use of outdoor test pads/bunkers

Å Range of other facilities and equipment

HSE has been performing battery testing for over 10 years
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Total Volume and composition

Significant work relating to gas generated  by cells in failure

Real Time
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Some recent papers

Other papers currently submitted relating to

Å Gas produced by LFP cells

Å Gas produced by a range of other cells, 

Å Deflagrations caused by LFP cells

Å Battery recycling

https://doi.org/10.1039/D2YA00279E 

https://doi.org/10.1016/j.jpowsour.2022.231585 

https://doi.org/10.1016/j.est.2023.107293 

https://doi.org/10.3390/batteries11050197 

https://doi.org/10.1039/D4RA07884E 

https://doi.org/10.1039/D2YA00279E
https://doi.org/10.1016/j.jpowsour.2022.231585
https://doi.org/10.1016/j.est.2023.107293
https://doi.org/10.3390/batteries11050197
https://doi.org/10.1039/D4RA07884E
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Å Heating cells to failure

Å How far can cylindrical cells fly?

Å How fast do they travel?

Å What stops them?

https://www.icheme.org/media/17627/hazards-31-paper-43-abbott.pdf 


