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Introduction

» ToR for Hydrogen Fire & Explosion Research
Steering Group (HFERSG)

» Subset of Fire and Cabin Safety Research Group, F&CSRG

» Contributor to Hydrogen Technologies Working Group
(HTWG) COB

HTWG COB




Introduction

» Work Plan
» CS-25 Amdt 28 as reference
» Make some high level assumptions of architecture
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Safety Objectives

— Example for assessing (CS-25) regulatory impacts:

— Maintain the same level of safety achieved by circa 70 years of
fire/explosion regulatory evolutions for large airplane commercial
transport: H2 presence shall not degrade this achieved level.

— Keep the spirit of current CS-25 Fire & Explosion Safety requirements




Task Groups

Cabin Safety

Powerplant

FAA (S. Rehn)

1)

Characterization of a fire
resulting from a crash landing

2) Impact on materials
flammability

3) Stay-out zones

4)

FAA (?)

1) Powerplant fire

2) Fuel tank/systems
crashworthiness

3) Fuel tank/systems explosion

4)

EASA (E. Canari)

1)

2)

3)
4)

5)

H2 Accumulation in pressurized
areas (cargo, cabin, hidden
areas)

Impact on materials
flammability

Need for leakage detection
Impact of H2 accumulation on
fire-fighting / fire suppression

EASA (R. Deletain)

1)
2)
3)
4)
5)

Powerplant fire

Leakage detection

Fuel tank/systems explosion
Fire suppression
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Cabin Safety/ Post Crash Fire Task Group
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What has been done

— Powerplant In-flight / Ground/Postcrash Task Group:
— From the beginning, single task group
-> 14+ meetings g = 5 :

— Excel file with gap analysis
— Spreadsheet from ARC Fuel Cell report
— EASA SEPIAC as file sharing site

e (CS-25 subpart E and corresponding FAR25 rules —
analysis completed. e R

Subparts D, C, J, F, CS/FAR definitions, CS-E/FAR33
analysis on-going

e Fire and Other Research subjects identified
(consolidation on-going)




What has been done

— Cabin Safety/In-flight Task Grou

6 meetings
EASA SEPIAC as file sharing site
Working file with issue list

Merge with Post Crash Task Group
(from September 2024)
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What has been done

— Cabin Safety/Post Crash Task Group:

Initial review of background of requirements
related to post crash fire

Change of co-chair in June (from N. Gerasimov
to T. Krause)

Change of approach: spreadsheet based on
hydrogen phenomenology

Merge with In-Flight Task Group
(from September 2024)
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Future Steps

— Consolidate accumulated material:

— Finalize the content of the working files
—> Develop a research subjects list

— Define ranking of priority between the research subjects




Future Steps

—> Review of existing research data:

— ldentify existing research studies that may be related to the research
subjects

— Establish links, if possible, between existing research and the
identified research subjects

— For each research subject: determine if new research is necessary



Future Steps

— Release the draft research plan in December 2024:
— Introduction and explanation on the work methodology
— Research subjects list
—> Recommendations for high priority research subjects

— Working files as appendices




Future Steps

— Structure of the report:
— Introduction
— HF&ERSG structure
— Assumptions (GH2 ; LH2 ; FC and H2burn)
— Powerplant
— analysis method
— Research subject list
— Cabin Safety
— analysis method
— Research subject list
— Research recommendations
— Conclusion
— Appendices (working files)




Top level priority subjects for research
Cabin Safety:

— Study on hydrogen dispersion resulting from leakage

— Impact of accumulation of hydrogen on fire severity and fire propagation in
hidden areas

e g esocous ooty et oo fre scenarcs
— Study on methodologies for the assessment of outside conditions before
starting an emergency evacuation




Top level priority subjects for research

Powerplant:

— H2 fire characteristics and components testing protocol
— Effects on recognized Fireproof and Fire resistant materials/thicknesses
— H2 concentration thresholds and leak detection

— Hazardous quantities of accumulated hydrogen in cavities and released
hydrogen through compartment boundaries

- Hydrogen dispersion behavior (cryo versus ambient release )

—> Review of ignition risk due to penetration by impacting debris




Any Questions?
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