
Validity of available risk-based models for hydrogen 

technologies
Green Hydrogen Webinars

22.06.2021

Ranveig Niemi, Principal Safety Engineer

Ingar Fossan, Chief Engineer



What kind of risk based
models for hydrogen 
technologies do we have?

Are the available 
models valid to use 
for hydrogen?
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The well-proven risk management principles apply also for the hydrogen industry…
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…but even more important to avoid leaks due to more difficult to control ignition
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QRA as basis for standards

Do we have this? What are the uncertainties in the current toolkit? 

NFPA suggest risk assessment for safety zone specification



Risk-based safety zone
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Norwegian regulations
Risk-based regime for land use
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Guidelines recommend HyRAM for H2
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Equipment size dependency in HyRAM compared with offshore standard 

model (PLOFAM)



Risk based safety distance due to tank ruptures?
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What type of model should be used? 



What about ignition models?

Integrity       Courage       Enthusiasm       Responsibility 

Overview ignition probability models

Do we have adequate knowledge about the 

ignition mechanisms?

Do we have statistical data to justify 

the ignition probability?

Will ignition control add value to H2 production 

units? 

What about liquified hydrogen; should the 

ignition probability model be different?



Risk based safety distance due to tank rupture
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How to assess accident frequency for tank 

rupture?

What is the frequency for rupture scenarios for 

such a design, can we extrapolate from 

existing models; 129 tanks · X · 10-y ruptures

per tank/year?
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• Models are available, but there is a high variety between the different models and a lot of uncertainty

regarding the validity of these models for hydrogen

• There is a need for more work related to this

• Safetec has taken an initiative together with Vysus Group, DNV Norway, Gexcon and Proactima to build a 

research project around this (SAFEN)
– H2, Ammonia and CO2

– Focus on loss of containment and ignition

– Operation and human performance included in the project

• During the pre-project phase we have been encourage by Norwegian authorities and major stakeholders 

(such as Equinor, Linde, Air Liquide) to continue working on developing a project proposal
– Draft ready soon

– Application to the Norwegian Research Council (tentative early fall 2021)

• If you are interested – please contact us

Summary and a way forward?
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