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Health and Safety Executive (HSE)

• Policy and Regulation developments and 
updates (SCR, PSR, COMAH, Other)

• Technical updates and areas of emerging 
interest



• Update on the Skylark JIP
• Proposed JIP/test program on CO2 cryogenic 

releases
• Other JIPs



6

Challenge: Firstly; there is a knowledge gap associated with the prediction of hazard 

distances from CO2 pipeline incidents. Secondly; there is a lack of operational and 

emergency experience for CO2 pipelines. This means that operators, regulators and 

emergency services are not fully equipped to plan for such incidents. This can have a 

serious impact on project planning, consent and public perception.

Solution: DNV has pulled together a world-leading delivery team of researchers, 

regulators and emergency response experts. Together, this team will deliver both small, 

high fidelity wind tunnel experiments and large realistic release experiments. Such 

experiments will be analysed for their dense gas dispersion characteristics, compared 

with predictive tools and emergency response plans developed.

[Approved testimonial from the customer 

(max. 50 words).]

“...................................................................

....................................................................

....................................................................

....................................................................

........” 

[name customer, 

job title, 

company name]

• International ability to build JIPs: pulling together regulators, operators and researchers 

from across the world                 

• Large-scale experimental facilities and experience at Spadeadam

• Modelling and analysis capability in Energy Systems, Digital Solutions

• Industry accepted RPs continually being updated

DNV’s role and impact Project details

Customer:

Delivery Partners:

Country:

Date:

DNV solution: 

JIP: APA, BP, EBN, Equinor, GasUnie, Natran (GRTGaz), Shell, 

TotalEnergies, Uniper. Grant from DESNZ.

DNV, HSE, Ricardo, University of Arkansas, NCAS

Most delivery in UK, small WP in US (University of Arkansas)

Start April 2025 for 3 years

Multi-disciplinary JIP

[Insert image of the 

project]

https://www.dnv.com/article/skylark-pioneering-excellence-in-co2-pipeline-safety-250648
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Transportation of carbon dioxide forms an important element of 
any accelerated decarbonisation initiative. Repurposed and new-
build capture, transportation and storage infrastructure will be 
required and must be delivered safely.

Challenge 1: Source characteristics from CO2 pipeline craters 

Challenge 2: Terrain effects on dense clouds

Challenge 3: Emergency Response

Challenge 4: Operational Issues (venting)

WP0 - Project Management
Coordination of the JIP throughout its ~3 year duration. 

WP1 - CO2 Pipeline Craters and Source Terms
Large scale experiments involving gaseous and dense-phase buried 
pipeline ruptures to assess crater formation and generation of different 
source terms.

WP2 - Wind Tunnel Experiments
Reduced-scale experiments at University of Arkansas to investigate 
crater sources and complex terrain effects for a wide range of precisely 
controlled atmospheric conditions.

WP3 - Simple Terrain Dispersion Experiments
Well-defined large-scale releases of CO2 onto simple slopes of varying 
inclination in one plane with dispersion measurements.

WP4 - Complex Terrain Dispersion Experiments
Large, dense phase releases of CO2 onto complex terrain including 
multi-planar slopes (valleys, hills, obstacles) with dispersion 
measurements.

WP5 - Model Evaluation
HSE SD will coordinate a series of model validation exercises using the 
experimental data generated in this project. The aim is to encourage the 
development of a variety of tools of differing complexity to enable 
robust pipeline risk assessment, permitting studies and emergency 
planning and response.

WP6 - Emergency Response
Led by Ricardo’s NCEC, this work package will engage with emergency 
responders to make best use of the CO2 dispersion trials. Development 
of training materials and best-practices for emergency response will be 
developed with the learning from the experiments and critical pieces of 
equipment will be tested for their operability in emergency scenarios.

WP7 - Venting
Near full-scale venting experiments will be conducted alongside other 
work packages to assess the dispersion behaviour and measure 
temperatures.

Identify the Challenges
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Status Update:

April 2025 – Multi-party agreement signed with 9 partners plus DNV. Grant with UK Gov 

signed. Project KO planned for early May! KO budget is £7.5M and some work-packs still 

require funding.

https://www.dnv.com/article/skylark-pioneering-excellence-in-co2-pipeline-safety-250648
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• CO2 release at a depth of 40 m performed at the Underwater Centre in Fort William Scotland. The effect of different release diameters, wind speed 
and water current on the propagation and solubility of the CO2 plume is investigated. 

WS 1, Experiments: 

• Subsea release and dispersion modelling before and after the experiments. Comparisons, uncertainty estimates and discussion of effects. 

WS 2, Subsea model: 

• Interface between subsea and atmospheric dispersion models. This involves some technical model development.

WS 3, Interface model: 

• Release from the surface and atmospheric dispersion modelling before and after the experiments. Comparisons, uncertainty estimates and 
discussion of effects.

WS 4, Atmospheric model:

• Safety and environmental example on the impact of the atmospheric and subsea CO2 release.
• In close cooperation between the project partners a 3x3x3 matrix of cases will be defined and run to exemplify the use of the tools for developing 

safety zones and QRAs.

WS 5, Application of models:

WS 6, Project management:
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https://www.boconline.co.uk/en/images/CRYOCLEAN-Dry-Ice-Blasting_tcm410-171681.pdf
https://www.boconline.co.uk/en/images/CRYOCLEAN-Dry-Ice-Blasting_tcm410-171681.pdf
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Concrete Pad

CO2 Storage 

(bulk tanker or static 

vessel)

Outlet 

Skid

CO2 Fill 

Point

~20barg, -20°C

Impingement 

Article 

(instrumented)
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• “CO2 Release Vessel” can 
be replaced with nozzle for 
jets or ‘valve’ for flow testing.
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Nozzle Size Impingement Article Stand-off Supply Condition Duration

1/4”

Pipe 1.0m Saturated, ~20barg 10 min

Pipe 1.5m Saturated, ~20barg 10 min

I-Section Para 1.0m Saturated, ~20barg 10 min

I-Section Para 1.5m Saturated, ~20barg 10 min

I-Section Ortho 1.0m Saturated, ~20barg 10 min

I-Section Ortho 1.5m Saturated, ~20barg 10 min

1/2”

Pipe 1.0m Saturated, ~20barg 10 min

Pipe 1.5m Saturated, ~20barg 10 min

I-Section Para 1.0m Saturated, ~20barg 10 min

I-Section Para 1.5m Saturated, ~20barg 10 min

I-Section Ortho 1.0m Saturated, ~20barg 10 min

I-Section Ortho 1.5m Saturated, ~20barg 10 min

1”

Pipe 1.0m Saturated, ~20barg 10 min

Pipe 1.5m Saturated, ~20barg 10 min

I-Section Para 1.0m Saturated, ~20barg 10 min

I-Section Para 1.5m Saturated, ~20barg 10 min

I-Section Ortho 1.0m Saturated, ~20barg 10 min

I-Section Ortho 1.5m Saturated, ~20barg 10 min
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Nozzle Size Impingement Article Stand-off Supply Condition Duration

1/4”

Pipe 1.0m 150barg, dense phase 1 hour

Pipe 1.5m 150barg, dense phase 1 hour

I-Section Para 1.0m 150barg, dense phase 1 hour

I-Section Para 1.5m 150barg, dense phase 1 hour

I-Section Ortho 1.0m 150barg, dense phase 1 hour

I-Section Ortho 1.5m 150barg, dense phase 1 hour

1/2”

Pipe 1.0m 150barg, dense phase 15 mins

Pipe 1.5m 150barg, dense phase 15 mins

I-Section Para 1.0m 150barg, dense phase 15 mins

I-Section Para 1.5m 150barg, dense phase 15 mins

I-Section Ortho 1.0m 150barg, dense phase 15 mins

I-Section Ortho 1.5m 150barg, dense phase 15 mins

1”

Pipe 1.0m 150barg, dense phase 5 mins

Pipe 1.5m 150barg, dense phase 5 mins

I-Section Para 1.0m 150barg, dense phase 5 mins

I-Section Para 1.5m 150barg, dense phase 5 mins

I-Section Ortho 1.0m 150barg, dense phase 5 mins

I-Section Ortho 1.5m 150barg, dense phase 5 mins
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Average temperature 
drop -52 C
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Average temperature 
drop -52 C
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Time Typical Jack Up Drilling RIG and NPAI

Max hazard distance to 

onshore receptor

Likelihood of rupture along 

this section?

Installing SSIV “reasonably 

practicable”?

Running ductile fracture?

Non-return valve?

Large initial release – before 

SSIV has time to react
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• “The operator should make an assessment of the maximum internal [leakage] rate 

that can be tolerated. The rate of leakage should be based on the installation’s 

ability to control safely the hazards produced by such a leak.” 

ACOP to PSR Schedule 3 (offshore installations) 

• Annex D of PD 8010-4 alludes to similar testing of ESDV in onshore pipelines.

• Traditional method measures rate of repressurisation downstream of valve

• Does downstream section need to be flattened?

• Time consuming to vent dense phase CO2

• What is an acceptable leakage rate? IDLH at site boundary?

• Are other technologies available?

• Does anyone have any experience using them?

• Are they proven for use with CO2?
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Is installing BVS 

“reasonably 

practicable”?

What are the 

relevant advantages 

and disadvantages? 

Emitter / 

AGI Compression
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https://www.ccsassociation.org/resources/download?id=6338




•

•

•

•

•

•

•


	Slide 1
	Slide 2
	Slide 3
	Slide 4: UK HSE Updates  
	Slide 5: Industry Initiatives / JIP Updates   
	Slide 6: Skylark: Addressing the Challenges in CO2 Pipeline Transportation Safety
	Slide 7: Project Skylark
	Slide 8: Other Planned JIPs
	Slide 9
	Slide 10: Aim and Objectives – Phase 3
	Slide 11: Approach
	Slide 12: Approach
	Slide 13: Other Planned JIPs
	Slide 14: Introduction
	Slide 15: Programme
	Slide 16: Phase 1 Equipment
	Slide 17: Phase 2 Equipment
	Slide 18: Example Programme: Phase 1
	Slide 19: Example Programme: Phase 2
	Slide 20: Summary
	Slide 21: LCO2 Releases conducted at Spadeadam
	Slide 22: Deviations
	Slide 23: LCO2 testing
	Slide 24: Initial Findings
	Slide 25: Initial Findings
	Slide 26: JIPs / Industry Initiatives
	Slide 27: Presentation/discussion
	Slide 28
	Slide 29: Identified H&S priorities for discussion and information sharing between CCSA technical members
	Slide 30: Identified H&S priorities for discussion and information sharing between CCSA technical members
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: H&S Action Plan &  New CCSA Working Group Structure
	Slide 39
	Slide 40
	Slide 41
	Slide 42

