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Certification data for a Major Change or STC

—21.A.113 (b) (application for a STC) , “specify whether the certification data has been or
will be prepared completely by the applicant or on the basis of an arrangement with the
owner of the type-certification data”

—21.A.115 (approval) :”A STC shall only be issued when... it has been demonstrated that the
change to a type-certificate and areas affected by the change comply with the type-
certification basis and the environmental protection requirements, as established by the
Agency in accordance with point 21.A.10 “

For any installation,
— What is the expected extent of certification data?

— When can an applicant prepare the justification without an arrangement with the TC
holder (use of assumptions and reverse engineering)?
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Continued Airworthiness

— 21.A.3B (c) (ADs) “When an airworthiness directive has to be issued by the agency to correct the unsafe
condition referred to in point (b), or to require the performance of an inspection, the holder of the type-
certificate, restricted type-certificate, supplemental type-certificate, major repair design approval, ETSO
authorisation or any other relevant approval deemed to have been issued under this Regulation, shall: 1.
propose the appropriate corrective action or required inspections, or both, and submit details of these

proposals to the Agency for approval;”

— The availability of a logical, structured evaluation will assist in this process. It may be impractical to follow
the disposition of occurrences associated to a design by another approval holder

21.A.5 (a) Record-keeping. Organisations that hold a STC shall maintain the relevant design
information/data. According to GM1.A.5, this includes the drawings and test reports, and the compliance

demonstration data
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Examples of acceptability of similarity/reverse engineering 1/4

ANTENNA LOCATION

— Chicago Paper for antenna installation:

— A conservative stress is estimated assuming that the baseline aircraft has MS=0 at e !
ultimate load, and a recognized spectrum. gl mwl”’w I
— Acceptable within its applicability O16,max = (Fu/1.5 — APR/2t)/n, 3 ’, i‘
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— Usage of the TCDS for justification of evacuation:
-> Each TC holder will give the MPSC for a given emergency exits configuration. MPSC [ on | Modification [ 1™
— LOPA has to remain similar to the one used for initial certification. 156723,
195 C*-lI-11I-C* 158708 or 4
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Examples of acceptability of similarity/reverse engineering 2/4
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— Inspiration from Type Certificate Holder: SRM repair designs
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It is good practice to maintain the design principles of the TCH (fastener rows, hole
distances, etc...)

SRM repair solutions can’t be exported outside of its conditions (location, geometry,
etc) without further justification

It is still the responsibility of the applicant to show compliance with the static
strength and F&DT requirements

Consider existing life limits, inspections, applicable ADs
Ensure accessibility to inspections, corrosion protection

— Usage of IPC to justify the installation of parts/monuments
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IPC is a maintenance document for a given MSN.
It indicates parts interchangeabilities as a maintenance task.
It cannot be considered as approved airworthiness data.
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Note: All dimensions in inches
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Examples of acceptability of similarity/reverse engineering 3/4

> Installation of cabin items of mass to the floor (static substantiation)
— If there is a specification from the TCH, it has to be considered
— For existing structures and load paths, instead of an absolute analysis/test, a body loads balance analysis may be provided
showing that forces and stresses are smaller.
— All new structures have to be justified lF

— FAQ https://www.easa.europa.eu/faq/105007 MA(T O T)MB
A B
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Examples of acceptability of similarity/reverse engineering 4/4

> Usage of EASA Form 1 for compliance to airworthiness requirements

— The EASA FORM 1 only shows that the part has been manufactured in accordance
with approved data.

— Only shows that the part has been certified by another DOA.
— Design data must be owned.

> Replication of an approved design without demonstration
— It’s installed on the same model of aircraft in the operator’s fleet
— It’s approved by the TC holder (seats, monuments...)

= It’s certainly certifiable. Who owns the original compliance data?
> Structural justification
> Flammability justification

> e
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AUTHORISED RELEASE CERTIFICATE
Cortiicat Livératoire Autorisé

EASA FORM 1
Formulaire 1 de 'EASA
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Conclusions 1/5

—>Demonstration by similarity should:
— Be compliant with 21.A.113 and 21.A.115

— The applicant should have access to the necessary data, or a DO-DO agreement with the owners
— Be organized with sufficient detail, and should in general be quantitative.

— Compensate unknown characteristics or uncertainty with conservative assumptions.

— Not depend on the EASA LOI

— Be able to support future Continued Airworthiness activity. /
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Conclusions 2/5

—>Caution points about reverse engineering/similarity:

— Reverse engineering is a process in which products are deconstructed to extract
design information, however, the solution may not be fully determined, and
assumptions may be wrong.

— The output of reverse engineering may be absolute parameters like stresses/spectra
(e.g. Chicago Paper), or relative values between two designs (e.g. unit external stress
comparisons). However relative values generally don’t provide sufficient data for the
initial demonstration or continued airworthiness, as explained in the previous slide.

— AMC to 25.307 addresses the means of compliance required, based on previous test
and analysis evidence, depending on the similarity with a new structure. According
to 25.307, access to the reference certification data is necessary for demonstration
by similarity.

— Approved design can’t be exported to other configurations, usage, different
locations, geometries, without justification.
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Conclusions 3/5

—>Caution points about reverse engineering/similarity:

— Interactions with the AFM, AMM and SRM conditions/limitations should be considered.
Access for inspections and corrosion protection should be ensured

— It’s difficult to exhaustively determine all the initial certification conditions. E.g. the
structure may have to sustain system failure cases.

— The baseline and the comparison criteria should be reviewed carefully

— Chains of demonstrations by similarity will lose reliability. Conservative assumptions
need to compensate for this uncertainty

— Airworthiness Directives issued after the certification of the original design should be
considered
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Conclusions 4/5

—Interactions need to be evaluated when similarity and reverse engineering are proposed:
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A change of stiffness can modify the load distribution to adjacent areas, or change the aerolastic
behaviour

Flutter, particularly in case of: mass concentrations on flexible parts. Change of mass on control
surfaces.

Sudden decompression: Introduction of new compartments, change of opening and vent sizes

Crashworthiness: Changes potentially affecting energy absorption mechanisms. Potential to injure
occupants or obstruct egress paths.

Interaction with systems, e.g. hydromechanical or powerplant. Failure probability or severity could
rely on sufficient structural strength




Conclusions 5/5

— The principle of safety certification is gaining a comprehensive understanding of the behavior of the design
and its failure modes
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Coffee with the experts

Kindly invited to meet EASA Experts in Foyer (Grand hall)
- 16:00-17:00

Please return badges at reception when leaving for Recycling
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»-EASA

European Aviation Safety Agency

Thank you!

Your safety is our mission.

An agency of the European Union
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