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Problem formulation ms

A Safety risks

Emergency procedures for multiple
stakeholders

Thermal camera
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Objective AL ERDS

develop and test hydrogen-specific emergency responses
through

realistic airport scenarios and exercises.
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Crash Card ms

ALBATROS H2 hybrid-electric concept
Pax: 150
Flight crew: 2
Cabin crew: 4

SUBSYSTEMS SHOWN WERE DESIGNED FOR
H2 TURBOPROP AIRCRAFT CONCEPT BUT WERE INTEGRATED INTO THE
AIRFRAME USED FOR THE ALBATROS DEMONSTRATIONS

LH2 distribution &
conditioning system

Fwd.
emergency
exits

Fuel cell LH2 tank
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Pressure v Secondary

~ bulkhead Fire  LH2 tank
bulkheads

Nose gear
grounding point

Battery

| GH2 LINES

B LH2LINES

Nitrogen bottle

B HIGH VOLTAGE
LINES

» Emergency exits

Oxygen bottle
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Scenario

ALBATROS

« COMMS
procedures

« H2ignition
« Evacuation

« ARFF
procedures

¥
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« Support

« Toolkit
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Airport exercise

LH2 distribution &
conditioning system

Primary
Fuel cell LH2 tank

system

= .
cl E
Pressure Fi Second
bulkhead re LH2 tank

bulkheads
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RTM versus AlA Aﬁﬁs
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RTM versus AlA ALBATROS
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In-flight & Landing N

(] Flight crew issues a mayday call
2 Fuel source (liquid hydrogen) and fuel remaining

@ Expected time until flammable concentration
When flammable concentration is reached

AEGEAN 2025, COPY ALBATROS Exercise hydrogen leak, request you
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Designated Hydrogen Location ALbROS

Properties:
9 * Electrically ground the aircraft
* Concrete surface
* Remote

@% Safety zone of 200m radius, flexible up to 500m

FATO FOR POLICE & RESCUE
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Firefighting AL RRDS

3 Day theory & ool I

practical training

$ sz

l -48.3°C

Visible: 1.0x
(1920x1080)

S S \WoRKSWELL
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Firefighting N

lgnition prevention

7 IR camera
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Evacuation & Rescue | ALbTROS

Fire Safety

Usable exits
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Drone Support ALbROS

r

-
SQ Situational awareness
e ’ People counting

— D ti
fm\ rone operation N

WIRIS ENTE

A2608/25: Unmanned flight will take place
Q) EHAA/QWULW/IV/BO/AW/000/002/5157N00426E005

DRONE ACTIVE WITHIN THE LATERAL BOUNDARIES OF ACFT STAND TAXILANE
ALPHA AND ACFT STANDS ALPHA UP TO 165FT AGL

LOWER: GND, UPPER: 165FT AGL
FROM: 25 Nov 2025 09:00 GMT (10:00 CET) TO: 25 Nov 2025 13:00 GMT (14:00 CET)

ALBATROS
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Digital Toolkit AL ERDS

Select the scenario:

( % Leak Detection > " In Flight & Emergency Landing ) Z= Post Landing Operations 1'}',‘ Drone Support |

Select the user:

(@ﬁ Flight Crew) (g Cabin Crew) ( g Fire Department) ( g .ATC) (Q)%{a Airport 0perations> (@ Crises Management TBam) (x Drone Unit>

LEAK DETECTION

This phase marks the initial stage of the emergency, when a hydrogen leak is detected or suspected. The goal is to identify the source of the leak, assess potential hazards, and ensure that first
responders are able to react appropriately by being aware of hydrogen's characteristics. During this phase, the Flight Crew is also shown how the Hydrogen-powered aircraft HMI reacts to the
event through warnings, alerts, and system indications enabling them to promptly recognise the threat and initiate the corresponding procedures.

[[}i=l Fire Department

Hydrogen - Behaviour and Hazards

[L}i=l Fire Department

H: Leak - Hazards and Firefighters Response

[}i=§ Fire Department

H; Fire - Hazards and Firefighters Response

Flight Crew
Cockpit HMI Prototype for H; Fuel Cell Aircraft - 1

Flight Crew
Cockpit HMI Prototype for H; Fuel Cell Aircraft - 2
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Lessons Learned — In-flight & Landing &ﬁs

More troubleshooting options for Flight Crew.

‘Five minutes until flammable concentration’
repeated even though time elapsed.

|E@él Insufficient knowledge on hydrogen.
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Lessons Learned — Designated Hydrogen Location  ALBATROS

) &)

& Is it safest to taxi to designated stand?

@% Safety zone impacts emergency response.
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Lessons Learned — Firefighting ALBATROS

Invest in equipment
()

;| Water supply

¢

x Aircraft specific crash cards

il iFi ini
'-.— Hydrogen specific training
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Lessons Learned — Evacuation & Rescue ms

1\

&
'F Directions towards the front

Hydrogen indicators not clear
_lJ Updated safety briefing cards
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Communication with ATC was clear

7600 Transponder or remote identification
would be useful addition

' Aerial overview was used

ﬂ V fire fighters
v/ on-scene command
X crisis management

@ Should require minimal effort

& Responsibilities should be allocated
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Conclusion
w

First large scale hydrogen
@ emergency exercises
gy Training & future
'-._. equipment
me;

r’gl Reconsider airport
(_ operations

Hydrogen detection & risk
mitigation for future aircraft
designs.
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Consortium

STICHTING KONINKLIJK NEDERLANDS LUCHT- EN RUIMTEVAARTCENTRUM (NLR) PIPISTREL VERTICAL SOLUTIONS DOO PODJETJE ZA NAPREDNE LETALSKE RESITVE (PVS)
DEUTSCHES ZENTRUM FUR LUFT - UND RAUMFAHRT EV (DLR) FERRONATS AIR TRAFFIC SERVICES SA (FATS)

OFFICE NATIONAL D'ETUDES ET DE RECHERCHES AEROSPATIALES (ONERA) STICHTING BEHEER JAA TRAINING ORGANISATION (JAA)
CENTRO ITALIANO RICERCHE AEROSPAZIALI (CIRA) ILMATIETEEN LAITOS (FMI)

ROTTERDAM AIRPORT BV (RABV) OULUN YLIOPISTO (OULU)

SCHIPHOL NEDERLAND B.V. (SNBV) SOMNI CORPORATION B.V. (SOMNI)

ATHENS INTERNATIONAL AIRPORT S.A. (AIA) AEGEAN AIRLINES AE (AEGEAN)

AEROPORTOS DE PORTUGAL SA (ANA) AIRBUS PROTECT GMBH (ACS)

AIRBUS OPERATIONS SL (AI-ES) EUROPEAN UNION AVIATION SAFETY AGENCY (EASA)
AIRBUS OPERATIONS GMBH (AI-DE) FACHHOCHSCHULE NORDWESTSCHWEIZ (FHNW)
ECOLE NATIONALE SUPERIEURE DES OFFICIERS DE SAPEURS-POMPIERS (ENSOSP) DEEP BLUE SRL (DBL)

ALBATROS has received funding from the European Union’s Horizon Europe research and innovation programme, under Grant Agreement No 101077071.
Views and opinions expressed are those of the author(s) only and do not necessarily reflect those of the European Union or CINEA.
Neither the European Union nor CINEA can be held responsible for them.
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