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Why

- Understanding of the risks to aviation safety and the
right pathway to certification.

- Make sure regulation is fit for purpose and reduce
challenges associated with the introduction of

hydrogen fuel. F ﬂﬂ IiBallllml'l'Zall'ﬂll
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Purpose

— A plan to identify and address the regulatory issues associated
with safely and efficiently incorporating hydrogen as an energy
source in aircraft

BEASA s

FAA Hydrogen-Fueled Aircraft
Safety and Certification Roadmap
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Introducing the CAA’s ‘Challenge’ Approach

\ Certification Directorate readiness for the H2
powered aviation products
Coordinate & accelerate .
development of policies and Responding to

o trategic risks f
regulations \ /s ra ;g%;{: s to Roadmap
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Key Hazards and Safety Research Needs

—> Examples - Depend on Technology Options

Fire and Explosion * Leak detection; fuel shut-off and relight; Safe venting
* Flammability and fire under flight conditions; detonation, including
within powerplant
* Cabin evacuation ot

Crashworthiness * Inspection and maintenance procedures
* Survivable crash conditions.
* Surrounding structure that may contribute to the rupture of the tank

Material * Embrittlement, diffusion at altitude; extreme thermal cycling; " "
purging H*+e O o Atomic Hydrogen - WearDebns

* Fuel cell membrane durability “ . o .
Electrical/Mechani ¢ Lighting and electrical faults; HV management E -
cal/Other * Thermal management system s

* Tank sloshing pressure collapse E"‘J?:T"?'mm a e

H in void increases, pressure and increases crackil
* Cryogenic system; slso ncromsos racking

Schematic view of hydrogen embrittiement process

* LH2 to GH2 conversion
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H2 Roadmap — covering 5 streams

1.
2.
3.
4.
5.

Certification process and product boundaries
Airworthiness standards and certification specifications
Capacity Building & Knowledge management
Communication Plan

International harmonization strategy

1/ Certification
boundaries WHITE PAPER Issue 1 WORSKSHOP WWHEERARERISUS C°':t’f:_“d‘:_““5
= certirication
Select architectures and WHITE PAPER draft - - on H2 Tech q i
- . . y - WS output & Iterating strategies & draft
. ? -
pmiz.:u:,ﬂ gsfg?:v::;:smf Q2 2024 internal or public? certification with industries Sl
Certification boundaries IBEE LoEAR Q2 2025 LA
and processes
. Novel areas of
3/ cap aci ty Mapping and tracking expertise. Input for the White Identification of Plan of active traini
of H2 platforms in CT Correspondace check Paper learnii fvots n of active training
and knowledge T T e pe ng pi sassions for 2025
Qi1 2024 Q3 2024. Q3-Q4 2024

management Q2-Q3 2024
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Technology bricks — divide and conquer

Fuel Cell System

supply
system

Fuel Cell Stack.

Electrical
Power

Svstem

H :> Perm. side : H, rich -
Fuef cells am e T Propulsion System (FC; H2 burn;
K Storage & Distribution j K hybrid; ?)
Electrical

Operations
{Ee=ienios

I Environment l .
Waste Producs i I
Thermal, ODA,

Installations /

Different Level of integration

Smart thinking to translate the
tech-bricks into cert. bricks ¢
———

Q Cert. boundaries

Q CSs gap analysis

O Determining need SCs
and their scope

O Guidance and MoCs —

a (..

H2 Roadmap - EASA H2 Workshop 17/12/2024

Structures
Aircraft Integration
Aircraft Systems

Federal Aviation
Administration




Possible approaches? summary - WIP

Option 1 : Engine TC option

Fuel =

“Reactant”? Cockplt displavs Fuel = Cockpit displays
’ Balance of plant Electric engine “Reactant”? i \ I3
management O, Balance of plant i Electric engine
Hydrogen I D management
Distribution Hydrogen . H2 Tank H\’q‘:g‘?n \ J f
Fuel Cell ower Distribution Electric engine ) Distribution
stack je—>- 153 Hydrogen Power ) )
G) o S Fuel Cell ¢ Distribution Electric engine
Air/oxygen stack managemen e
Distribution e @) o
Airfoxygen
FETTIT I Electric engine Compressor or 02 M "{, VB
Propulsion 5 ; fank Distribution T
ower lever
Batterv N - E 1 Electric engine
2 Propulsion Power lever [ 'b
LR ———
Batterv

Electrical power is

=

Or up to which power is it acceptable to

Option 2: Combined TC Option 3 : Full aircraft TC

. have no engine TC?
Balance of plant

Aircraft TC
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(EASA) H2 Roadmap — Timeline

Draft CT H2
Roadmap 4

Aviation Phase-2
.

Select H2 topics for

1st Drafts for H2
5Cs.

Final H2 SCs
published &
discussion phase -

Plan for priority
AMC & MOC .

Clean Aviation TRL
(]

»
1st drafts for AMC
& MOC

MocC readinessand |
evolution

BEEASA

Comencing of Clean EASA White Paper

2024

2025

2026 -

2027 —+

2028

2029

2030
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H2 Roadmap Timeline

SC and WP internal
discussion
EASA H2
Workshop

EASA-FAA final
report

1st Application

for Trans

*
Certification
Phase
Synergic to the
certification

framework
development

UK
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Phase- : 202410
2026

White Paper :
Exploration and
certification
framework setting,

Phase-ll : 202610

Transforming WP into
sCs drafting and plan
for AMC & MoC

start drafting MoC if

Phasell

2028to 2030
S$Cs maturing,
and AMC & MoC
drafting and
maturing

Beas,
\ —_—

> 2031 +
s T, L __
2033 +

2034 +
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Road Mapping — Technology Vs Regulation Vs Certification readiness

Predictable and repeatable
certification requirements
and methods that assure
safety

Individual projects can be
certified with sufficient
information to assure safety,
may use tailored criteria

Adequate knowledge to
know what topics need to
be addressed to assure
safety

Normalization

Application

Discovery

2024-2030

2024

Fuel Tanks / Storage

(cryogenics)
Technology Propulsion System
Readiness 5

Fuelling
Level (TRL)

Safety

Whole Aircraft

Fuel Tanks / Storage- €523/25
Regulatory Propulsion System— C5-E
Readiness Fuelling— C523/25
Level (RRL)

Safety—C523/25 / CS-E

Whole Aircraft- C523/25 —

BEEASA
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2026

< TRL3

2024

2028

2028

2030

TRL4-5

2030

TRLE-7

2032 2036

2030-2040

2033 2036 2040

~ TRLE-8

What the new/novel technology is, how it
works and what is different compared to
existing technology.

The gaps in current policy and regulation
that need to be closed to enable the
introduction of new technology.

The current TRL of each technology
and the date it is expected to be ready
to start the certification process to
enable mapping against the regulation
process for new policy development
and delivery.
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Enablers, Barriers & Key Learnings

ENABLERS
Understanding aring o

Early . new TRLs information Upskilling
engagemen technologies with regulator

BARRIERS

Lack of sharing & early

Unclear timelines Lack of skilled staff
engagement

A 4

KEY LEARNINGS

Landscape review of legislation, policy
& regulations

Aviation ecosystem requirements

) Federal Aviation

EASA Administration
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Regulators Joint Working Group. Concluding remarks

— EASA-FAA COB WG on H2 launched in October’23.
Extension to a EASA, FAA, CAA UK, TCCA and
ANAC Working Group (Charter under review).

— Navigate the Learning curve.

Internation,

—> Regulators, Industry, SDOs %

— Need to increase growth of technological
knowledge and understanding.

Drart

— Calibrate expectations and timelines

—> Awareness on the challenges = turning them
into opportunities.
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