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DISCLAIMER

All information provided is of a general nature only and is not intended to address the circumstances of any particular individual
or entity. Any time there is a conflict or discrepancy between the information provided and information in an official regulation
or agency document, the latter prevails.

Despite every effort to ensure the accuracy of the information provided, it may contain occasional inadvertent inaccuracies or
typographical errors. Any error brought to our attention (ttd@.easa.europa.eu) will be promptly corrected. In no event shall
EASA be liable for any incidental or consequential damages, even if EASA has been informed of the possibility thereof. The
content may be subject to changes at any time without prior notice. Subsequent revisions or updates will not be provided. To
the maximum extent permitted by law, EASA is not liable (whether in contract, negligence or otherwise) for any loss or damage
arising from the use of these materials.

Any documentation, and other information provided by or on behalf of EASA are furnished on an "as-is" basis, without warranty
of any kind, whether express, implied, statutory or otherwise especially as to its quality, reliability, currency, accuracy or fitness
for purpose.

None of the materials provided may be used, reproduced or transmitted, in any form or by any means, electronic or
mechanical, including recording or the use of any information storage and retrieval system, without the written permission from
EASA. All logo, copyrights, trademarks and registered trademarks in these presentation are the property of their respective
owners.



Statement of issue

» There are currently numerous rotorcrafts Post-Type Certificate applications
(major changes/STCs) for installation of equipment at the direct proximity of
fuel tanks
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Historical background

» Requirement

» FAR and JAR requirements were amended with Fuel Tank Crashworthiness

requirement
FAR 27.952- Amdt. 27-30, Eff. 11/2/94 (CFR NPRM. 90-24; Issued on 09/27/90)
FAR 29.952- Amdt. 27-30, Eff. 11/2/94 (CFR NPRM. 90-24; Issued on 09/27/90)
JAR 27/29.952 issue 1 amended in 1999

Section 27/29.952 provides safety standards that minimize postcrash fire (PCF)
in a survivable impact

$

Comprehensive crash resistant fuel system (CRFS) design
+

Test criteria that significantly minimize fuel leaks, creation of potential ignition
sources, and the occurrence of PCF


http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgNPRM.nsf/2ed8a85bb3dd48e68525644900598dfb/8582df7e4076555f86256818006b43ef!OpenDocument
http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgNPRM.nsf/2ed8a85bb3dd48e68525644900598dfb/8582df7e4076555f86256818006b43ef!OpenDocument

Historical background

» (i) Providing comprehensive criteria to minimize fuel leaks and potential
ignition sources;

» (ii) Requiring increased crash load factors for fuel cells in and behind
occupied areas to ensure the static, ultimate strength necessary for impact
energy absorption, structural integrity, fuel containment, and occupant
safety;

» (iii) Maintaining the load factors of § 27/29.561 for fuel cells in other areas
(particularly underfloor cells) to ensure leak-tight fuel cell deformation in
energy absorbing underfloor structure without unduly crushing or
penetrating the occupiable volume; and

» (iv) Requiring a 50 ft. dynamic vertical impact (drop) test to measure fuel
tank structural and fuel containment integrity.



Historical background

» Reminder of Test conditions CS27/29.952(a)

» A 50 ft. dynamic vertical impact (drop) test to measure fuel tank structural and fuel
containment integrity (1). The drop impact surface must be non deforming (2).The
fuel tank is filled at 80% with water (3) and embedded in a surrounding structure
representative of the installation unless it can be established that the surrounding
structure is free of projections or other design features likely to contribute to rupture
of the tank(4). The tank must drop freely and impact in a horizontal position + 10°(5).
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7 After the drop test, there must be no leakage (6).
AV/EV/AY. xA VAN A/ AV/RY/AV/

rFa Rokaza Byshem

) Test article

¥ Feet=50feet-D

D iz the distance
between the test
article and bottom of
platform

teondefomming
sufacs

R i_,_,..- o

Fuel tank in surrounding structure

Platform




Historical background

» CS 27/29.952 (a) Drop test requirements.

(a) Drop test requirements. Each tank, or the most critical tank, must be drop-
tested;

(a)(4) The tank must be enclosed in a surrounding structure representative of the
installation unless it can be established that the surrounding structure is free of
projections or other design features likely to contribute to rupture of the tank.




ZHistorical background

» Workshare at EASA
Powerplant expert (P7) has the primary responsibility for fuel tank
certification. Structure Experts (P3) assists Powerplant Experts as a
secondary panel to identify the amount of surrounding structure to be
tested with the fuel tank, in the validation of structural similarity

demonstration, simulation tool validation, etc.
Today, this activity represents an important part of fuel tank certification.
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Typical Fuel tank location on Rotorcrafts




Draft CM — EASA Policy

» This CM intent is to remind that CS27/29.952(a)(4) is applicable when certifying
design features, item of mass, structures installed at the vicinity of fuel tanks
e.g:

» equipment

external load attachment means

massive hooks

Steps

>»

>»

>»

» TC assumptions might be invalidated due to the presence of additional
equipment and the associated structural reinforcement.

> Compliance to CS27/29-952 have to be re-evaluated in the frame of post TC
activities (major MOD, STC) involving installation of equipment at the vicinity
of fuel tanks as they can be a contributing hazard to the fuel tank.



Draft CM —Guidance for compliance

To demonstrate that the added structure is not a contributing hazard for the

fuel tank by:
OEM: Original Equipment

Manufacturer
STCH: Supplement type certificate
holder

* Direct compliance
to CS27/29-952
/ * High costs for OEM or STCH
¢ Difficulties to define the
test article and to install
the test article on the
platform




Draft CM —Guidance for compliance

» To demonstrate that the added structure is not a contributing hazard for the
fuel tank by:

Note: AC 27/29.952 offers to use dynamic analysis in order to show that the added structure does
not adversely impact the result of the reference drop test.




ZDraft CM —Guidance for compliance

*Time consuming,

*A fully instrumented reference

dynamic drop test is needed for

dynamic  analysis correlation,
including drop speed.

*Only valid when close similarity with

the reference drop test surrounding

structure can be demonstrated.

*Additional subassembly or

component tests can be requested

*Ilnaccuracy of modelling approach /

macro approach:

¢ No capability to detail the
fracture of composite
structure (1)

s Limited capability to
simulate  fluid  dynamics
effect

*Pass fail criteria: absence of leakage

can be challenged

*Reduced costs

(1) Needles, fibre rupture pattern, local fibre structural properties to puncture a bladder.



Guidance for compliance demonstration

» To demonstrate that the added structure is not a contributing hazard for the

fuel tank by:

*Compliance by design
description or partial tests

*Heavy equipment moved away
from the fuel tank area usually close
to the rotorcraft center of gravity..

*Additional shield/protection
features could cause weight penalty.
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Draft CM —Guidance for compliance

> Options 1&2 would be more feasible for OEMs or STCH supported by OEMs.

> Option 3 should be the best option for STCH when not supported by OEMs




Conclusion and way foward

» This policy has been applied on Changes to Type certification
and Validations since 2013.

» Draft CM to be published by the end of the year on EASA web site:

http://easa.europa.eu/document-library/public-consultations/certification-
memoranda

» A public consultation phase is part of the CM process.
» Others initiatives to improve post-crash survivability

» EASA is also looking at extending the policy for installation of cabin
equipment at the direct vicinity of fuel tanks (CS27/29.952(a)4)).

» The Federal Aviation Administration tasks the Aviation Rulemaking
Advisory Committee (ARAC) to provide advice and recommendations on
occupant protection rulemaking, in particular on the possibility for
already certified rotorcrafts, of retroactive standards for emergency
landing conditions and fuel system crash resistance.



http://easa.europa.eu/document-library/public-consultations/certification-memoranda




