E ﬁ S g CS-25 Amdt 28 — Change information

Certification Specifications and Acceptable Means of Compliance
for Large Aeroplanes (CS-25)

Amendment 28 — Change information

The European Union Aviation Safety Agency (EASA) issues amendments to the Certification Specifications
and Acceptable Means of Compliance for Large Aeroplanes (CS-25) as consolidated documents. These
documents are used for establishing the certification basis for applications submitted after the date of
entry into force of the applicable amendment.

Consequently, except for a note, ‘[Amdt 25/28]’, under the amended certification specification (CS) or
acceptable means of compliance (AMC), the consolidated CS-25 (the Annex to ED Decision 2023/021/R)
does not highlight the amendments introduced. To show these amendments, this change information
document was created using the following format:

— deleted text is struck-through;
— new or amended text is highlighted in blue;

— an ellipsis ‘[...]" indicates that the rest of the text is unchanged.

Note to the reader

In amended, and in particular in existing (that is, unchanged) text, ‘Agency’ is used interchangeably with ‘EASA’. The
interchangeable use of these two terms is more apparent in the consolidated versions. Therefore, please note that both terms
refer to the ‘European Union Aviation Safety Agency (EASA)’.
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SUBPART B — FLIGHT

GENERAL

[...]

4.6 Failure Conditions (CS 25.1309).

[...]

4.6.5 For failure conditions that are remote or extremely remote-but-net-extremely—improbable, the

analysis and substantiation of continued safe flight and landing, in accordance with CS 25.1309, should
take into consideration whether annunciation of the failure is provided and the associated operating
procedures and speeds to be used following the failure condition.

[...]
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PERFORMANCE

CS 25.107 Take-off speeds
[...]

(g) Vero, in terms of calibrated airspeed, must be selected by the applicant to provide at least the gradient
of climb required by CS 25.121(c), but may not be tess-less than —

[...]
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BFEASA

CONTROLLABILITY AND MANOEUVRABILITY

In showing compliance with the requirements of CS 25.143(a) and (b), account should be taken of
aeroelastic effects and structural dynamics (including aeroplane response to rough runways-and-water
waves) which may influence the aeroplane handling qualities in flight and on the surface. The oscillation
characteristics of the flightdeck, in likely atmospheric conditions, should be such that there is no reduction
in ability to control and manoeuvre the aeroplane safely.
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SUBPART C — STRUCTURE

FLIGHT MANOEUVRE AND GUST CONDITIONS

CS 25.335 Design airspeeds

[...]

(b) Design dive speed, Vp. Vp must be selected so that Vc/Mc is not greater than 0-8 Vp/Mp, or so that the
minimum speed margin between Vc/Mc and Vp/Mp is the greater of the following values:

(2) (i) For aeroplanes not equipped with a high speed protection function: From an initial condition of
stabilised flight at Vc/Mc, the aeroplane is upset, flown for 20 seconds along a flight path 7.5° below
the initial path, and then pulled up at a load factor of 1.5 g (0.5 g acceleration increment). The speed
increase occurring in this manoeuvre may be calculated if reliable or conservative aerodynamic data
issued-is used. Power as specified in CS 25.175(b)(1)(iv) is assumed until the pullup is initiated, at
which time power reduction and the use of pilot controlled drag devices may be assumed;

[...]
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EMERGENCY LANDING CONDITIONS

CS 25.563 Structural ditching provisions

AMC 25.563 Structural ditching provisions

1. Purpose

S e e e
i o okl e o
B B

— 5251581 (Aeroplane flight manual — General).

ey e, 5 5401 ey e — ore o A 35115 e e
| R
T i s e g e
(a)  the ‘approach’ phase concerns what happens before the initial contact with the water;
—
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2.3.

2.4.

2.5.

2.6.

2.7.

(c) the ‘deceleration’ phase concerns what happens while the aeroplane is gliding until it comes
to rest in the water;

(d)  the ‘flotation’ phase concerns the depth and attitude of the aeroplane in the water over time;
(e) the ‘evacuation’ phase concerns the time it takes to fully evacuate the aeroplane.
Note: some of these phases overlap.

Ditching exit. To qualify as a ditching exit, the exit sill must be initially above the waterline, and it
should remain above the waterline for the duration of the evacuation during a planned or
unplanned ditching.

Note: If it can be shown to still be conservative, an exit may qualify as a ditching exit even if it does
not remain above the waterline for the full duration of the evacuation. The substantiation of
conservatism should include an assessment of how long the ditching exit remains above the
waterline, the number of persons expected to remain in the aeroplane when the ditching exit sill(s)
go(es) below the waterline and the number of other ditching exits remaining above the waterline.

Evacuation time. The time it takes for all occupants to exit the aeroplane. The evacuation is assumed
to start when the aeroplane comes to rest in the water. In the case of a planned ditching, the
evacuation time ends when the last aeroplane occupant leaves the aeroplane and enters a raft. In
the case of an unplanned ditching, the evacuation time ends when the last aeroplane occupant
leaves the aeroplane and enters a slide/raft, enters the water or steps on the wing.

Flotation time. The time from when the aeroplane comes to rest in the water to when the aeroplane
condition is such that occupants can no longer safely evacuate.

Note: For certification purposes, the flotation time is generally considered to be the time from when
the aeroplane comes to rest in the water to when the first ditching exit sill goes below the waterline,
or when the attitude of the aeroplane is such that it would require extraordinary effort to move
through the cabin to reach available ditching exits. However, if it can be shown to still be
conservative, the flotation time may be extended. Evidence of conservatism should include an
assessment of the number of persons expected to remain in the aeroplane when the ditching exit
sill(s) go(es) below the waterline, the number of ditching exits remaining above the waterline and
the attitude of the aeroplane.

Inadvertent water entry. Runway overshoot (at take-off or landing) or runway undershoot (at
landing) that results in the aeroplane alighting on water. This type of event is considered to be a
minor crash, where the aeroplane inadvertently ends up in water where it is supported or partially
supported by land. It is possible that during the departure from land to water the aeroplane
encounters varying terrain such as berms, rocks etc. It is not uncommon for aeroplanes to be
severely damaged. However, these events rarely include scenario where the aeroplane is floating
after it comes to rest. It is more typical for the aeroplane to be resting on the lake or sea bed or
partially supported on land. This is not considered to be a ditching event, and it is not addressed by
the ditching requirements or this AMC. Rather, this type of event is addressed by other
crashworthiness specifications such as CS 25.561, CS 25.721 and CS 25.963.

Planned ditching. An event where the flight crew knowingly makes an emergency landing on water.
In ideal cases, the flight and cabin crews have sufficient time to fully prepare the aeroplane and the
passengers, and execute the ditching in accordance with the aeroplane flight manual (AFM)
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2.8.

2.9.

procedures. It is recognised that some circumstances may degrade the ability of the flight crew to
execute the ditching exactly as per the AFM procedures. Therefore, an assessment should address
variations in the aeroplane assumptions (e.g. attitude (pitch) and descent velocity) to account for
potential degraded conditions.

All phases of ditching (defined above) should be evaluated when showing compliance with ditching
certification specifications.

Reduced engine power or thrust / no engine power or thrust ditching conditions. An event where
the flight crew knowingly makes an emergency landing on water but with reduced engine power or
thrust, or no engine power or thrust available. The flight and cabin crews may or may not have
sufficient time or opportunity to fully prepare the aeroplane and passengers for ditching. The flight
crew is able to perform the emergency landing in accordance with the AFM procedures for a
reduced/no power or thrust landing on water. It has been shown that for this condition the amount
of control the flight crew has over the high-lift devices is the dominant factor in maintaining water
impact loads within the structural capability of the aeroplane. This condition is addressed by AFM
procedures (see Section 9). For such an event, the applicant may focus on the approach phase of
the ditching event (defined above) when showing compliance with ditching certification
specifications. Other ditching phases, as well as the definition of the structural impact loads and the
structural capability assessment, need not be considered.

Unplanned ditching. An emergency landing on water that is typically associated with a failed or
aborted take-off or landing overrun at an airport adjacent to a large body of water where the
aeroplane is in water deep enough to float (i.e. the aeroplane is not supported by land). The flight
and cabin crews do not have sufficient time or opportunity to prepare the aeroplane and
passengers for this type of ditching event. Typically no actions are taken before the ditching to
improve the flotation characteristics of the aeroplane (e.g. closing the Environmental Control
System (ECS) outflow valves). For such an event, the applicant may focus on the flotation and
evacuation phases of the ditching event (as defined above) when showing compliance with ditching
certification specifications.

General

Successful emergency landings on water depend on several crucial factors. The aeroplane should
possess good hydrodynamic characteristics, the ditching procedures should be attainable, and the
airframe should be intact enough for orderly evacuation. The natural variability of potential ditching
events and the inherent difficulties of an emergency water landing do not support a precise
definition of a design ditching condition. For these reasons, the following structural and aeroplane
features should be such as to ensure a level of structural performance that provides a reasonable
chance of a successful ditching. Therefore, structural substantiation of ditching capability as per
CS 25.563 necessitates consideration of the following aspects:

(a)  hydrodynamic behaviour during a planned ditching event should be predictable and
consistent;

(b)  the predicted hydrodynamic, aerodynamic and inertial loads experienced by the aeroplane
during the ditching should be based on methods shown to be reliable or conservative;

(c) reasonable variations of flight parameters should be considered to ensure that the execution
of a successful ditching does not require exceptional pilot skills or strength and that the
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The underlying physics are based on similitude of Froude’s law, which allows use of the scale
(linear or non-linear) as a transfer function from measurement to the real aeroplane. The
model scale, A, is the ratio of the model dimension to the full-scale aeroplane dimension.

(b)

Quantity (model) = Quantity(full-scale aeroplane) x Scale factor

Example: Timemodel = Timeaeroplane X V1/30

Analysis methods

(i)

(ii)

(iii)

In order to quantify the structural capacity of aeroplane structures under
hydrodynamic loading, the prediction of global and local structural loads and resulting
deformations is of fundamental importance. The analysis, however, is very challenging,
as ditching is a time-dependent, highly non-linear multiphysics problem with different
length and time scales resulting in complex loading conditions and coupled fluid—
structure interaction. Hydrodynamic phenomena affect the fluid—structure
interaction, and their occurrence may therefore influence the global aeroplane motion
during the landing phase.

To circumvent some of these complexities, an uncoupled analysis is often performed.
In uncoupled computational approaches, the fluid solution is obtained independent of
the structural solution, and the computations are run separately. The aeroplane
structure is typically represented by a Finite Element Model. This model represents the
global aeroplane structural stiffness and mass distribution, whereas the applied
hydrodynamic models are generally based on the momentum theory and the concept
of added mass developed by von Karman and Wagner.

Whatever analysis technique is used, either coupled or uncoupled, validation of the
analysis by model ditching test results is necessary, as is an assessment of how each of
the hydrodynamic phenomena described above is addressed.

Suitable analytical methods may include a comparison with aeroplanes of a similar
configuration for which the characteristics during the ditching event (such as
aeroplane attitude, movement of centre of gravity and vertical and horizontal
speeds/accelerations) are known. This approach addresses generating loads and the
structural assessment. Reference data for this technique can, for example, be found in
document NACA-TN-2929 (Experimental investigation of the effect of rear-fuselage
shape on ditching behaviour), dated April 1953.

Analysis using seaplane float pressures per § 25.533 of the US Code of Federal
Regulations Title 14, Part 25. FAR Part 25 contains a set of regulations for water loads
for seaplane designs that can also be used for conventional large aeroplanes. These
methods, however, may not be applicable to large aeroplane configurations with flat
or essentially flat impact areas. Seaplane design methods may be used if these are
shown to be appropriate for the specific aeroplane configuration to be certified. This
involves the determination of seaplane design parameter equivalency based on
ditching model testing and establishing similarity of the product to the ditching
model(s) used. Design parameter equivalency should be established by analysis based
on test data, and product similarity should be established by consideration of
geometric (dimensions and shape) characteristics, number of engines and their
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SUBPART D — DESIGN AND CONSTRUCTION

CONTROL SYSTEMS

[...]
3. RELATED MATERIAL.

[...]

b. Industry Documents.

[...]

(2) EUROCAE ED-14DG/RTCA decument—D0-160BG—er—tatest—version, Environmental
Conditions and Test Procedures for Airborne Equipment—AME20-115Seftware

Mﬂﬁ%%%ﬁ%%m%m
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LANDING GEAR

[...]

2. RELATED REGULATORY MATERIAL AND COMPLEMENTARY DOCUMENTS
a. Related EASA Certification Specifications

PART-21 and CS-25 paragraphs (and their associated AMC materiat where applicable) that prescribe
requirements related to the design substantiation and certification of brakes and braking systems
include:

[..] [...]

CS 25.729 Extending and retracting mechanisms
[...] [...]
CS 25.1322 leriageantienandadiisor ichis
Flight crew alerting
CS 25.1501 General: Systems-and-Equipment-timitations

Operating limitations and information

[...] [...]
CS 25.1591 Susslementansoriormaneainfermaten

Take-off performance information for operations on
slippery wet and contaminated runways

[..] [...]

[..]

Additional Part-21 and CS-25 paragraphs (and their associated AMC material where applicable) that
prescribe requirements which can have a significant impact on the overall design and configuration of
brakes and braking systems are, but are not limited to:

21.A.101 Designation-of-applicable-certification-specifications

Type-certification basis, operational suitability data
certification basis and environmental protection
requirements for a major change to a type-
certificate
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[.] [..]

[...]

4, DISCUSSION
a. Ref. CS 25.735(a) Approval

(1) €S 25.735(a) states that each assembly consisting of a wheel(s) and brake(s) must be
approved. Each wheel and brake assembly fitted with each designated and approved
tyre type and size, where appropriate, should be shown to be capable of meeting the
minimum standards and capabilities detailed in the applicable European Technical
Standard Order (E)TSO, in conjunction with the type certification procedure for the
aeroplane, or by any other means approved by the Agency. This applies equally to
replacement, modified, and refurbished wheel and brake assemblies or components,
whether the changes are made by the Original Equipment Manufacturer (OEM) or
others. Following initial aeroplane certification, any additional wheel and brake
assemblies should meet the applicable airworthiness requirements specified in
point 21.A.101(a) and (b) of Part-21, to eliminate situations that may have adverse
consequences on aeroplane braking control and performance. This includes the
possibility of the use of modified brakes either alone (i.e. as a ship set) or alongside the
OEM'’s brakes and the mixing of separately approved assemblies.—Additionathy

£The components of the wheels, brakes, and braking systems should be designed to:

(a)  Withstand all pressures and loads, applied separately and in conjunction, to
which they may be subjected in all operating conditions for which the aeroplane
is certificated.

(b)  Withstand simultaneous applications of normal and emergency braking
functions, unless adequate design measures have been taken to prevent such a
contingency.

(c)  Meet the energy absorption requirements without auxiliary cooling devices
(such as cooling fans).

(d)  Notinduce unacceptable vibrations at any likely ground speed and condition or
any operating condition (such as retraction or extension).

(e)  Protect against the ingress or effects of foreign bodies or materials (water, mud,
oil, and other products) that may adversely affect their satisfactory
performance.-Fellewing initialaeroplanecertification,any-additionalwheeland
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[..]

(2)

(3)
(4)

(5)

Respecting brake energy qualification limits

[...]

Acceptable methods of demonstrating this include, but are not limited to, the
following:

(a)  use of brake temperature monitoring: by allowing the crew to check the brake
temperature prior to a take-off, it can be ensured that that-the brake
temperature does not exceed the temperature threshold of the demonstrated
brake qualification testing, or

[...]
Refurbished and Overhauled Equipment. [...]

Replacement and Modified Equipment. Replacement and modified equipment
includes changes to any approved wheel and brake assemblies not addressed under
paragraph 4a(23) of this AMC. [...] For changes of any heat sink component parts,
structural parts (including the wheel), and friction elements, it is necessary to provide
evidence of acceptable performance and compatibility with the aeroplane and its
systems.

The following apply to both refurbished and overhauled equipment as well as to
replacement and modified equipment:

(a)  Minor Changes. [...]

(b)  Major Changes. Changes to a wheel or brake assembly outside the limits allowed
by the OEM’s CMM should be considered a major change due to potential
airworthiness issues.

(¢ [.]
(d) [.]
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EMERGENCY PROVISIONS

CS 25.801 Ditching

(See AMC 25.801)

(a) Whether or not ditching certification is requested, it must be shown that, following an unplanned
ditching, the flotation time and trim of the aeroplane will allow the occupants to leave the aeroplane.

{a}(b) If certification with ditching provisions is requested, the aeroplane must comply with meet-the
reguirements—of-this—paragraph—and-CS 25.563, CS 25.807(i), CS 25.1411, ane-CS 25.1415(a)- and the

following:

{b} (1) Each practicable desigh measure, compatible with the general characteristics of the aeroplane,
must be taken to minimise the probability that in an planned emergency landing on water, the behaviour
of the aeroplane would cause immediate injury to the occupants or would make it impossible for them to
escape.

{e} (2) The probable behaviour of the aeroplane in a planned emergency a-waterlanding on water must

be investigated by model tests or by analytical methods supported by tests-by-cemparison-with-aeroplanes
of similar-configuration-for-which-the ditching characteristicsare known. Features Scoops,—wing-flaps;
projections,and-any-otherfacterlikely to affect the hydrodynamic characteristics of the aeroplane; must

be considered.

¢} (3) It must be shown that, following a planned emergency landing on water,—under+reasenably
probable-waterconditions; the flotation time and trim of the aeroplane will allow the occupants to leave
the aeroplane and enter the life-rafts-required-by-€S25-1415. The flotation and evacuation assessment
must account for all sources of water leakage that may be present after the planned emergency Iandmg

AMC 25.801 primarily provides guidance and acceptable means of compliance with the ditching
certification specifications of CS 25.801 (Ditching).

Definitions and guidance material provided in AMC 25.563 can also be used when showing compliance
with CS 25.801.

Page 20 of 97


http://easa.europa.eu/

E g S ﬂ CS-25 Amdt 28 — Change information

1. CS 25.801(a) — Evacuation after an unplanned ditching

Although there are many possible scenarios that could result in an unplanned ditching, the following
assumptions may be used for addressing compliance with the unplanned ditching specifications in
CS 25.801(a).

(1)

(2)

(3)
(4)

(5)

(6)

(7)

(8)

To simplify compliance determinations for an unplanned ditching scenario, no aeroplane damage
should be considered and calm water states may be assumed. For this reason, the dynamics of entry
into the water should not be considered, including analysis of dynamic pressures resulting from the
aeroplane coming to rest; it may be assumed that the aeroplane has come to rest in the water
immediately after an unplanned ditching.

Because an unplanned ditching immediately after a failed or aborted take-off could occur at high
aeroplane weights, for the purpose of developing a flotation analysis, the worst-case combination
of aeroplane weight and centre of gravity should be considered (typically expected to be maximum
take-off weight with the centre of gravity at the aft limit).

All sources of water leakage into the aeroplane should be considered.

Since not all aeroplanes are required to carry ditching equipment associated with overwater flights,
it is not necessary to account for the time to retrieve and launch rafts.

For the purpose of developing a flotation and evacuation analysis, an exit should be conservatively
considered unusable when water comes in over the top of the door sill.

Aeroplane flotation should be assumed to end when the first ditching exit goes below the waterline
or the attitude of the aeroplane is such that it would require extraordinary effort to move through
the cabin (e.g. 20 degrees). However, if it can be shown to be conservative, the flotation time may
be extended. Evidence of conservatism should include an assessment of the number of persons
expected to remain in the aeroplane when the ditching exit sill(s) go(es) below the waterline, the
number of ditching exits remaining above the waterline and the attitude of the aeroplane.

Note regarding points (5) and (6) above: If it can be shown to still be conservative, an exit may
qualify as a ditching exit even if it does not remain above the waterline for the full duration of the
evacuation. The substantiation of conservatism should include an assessment of how long the
ditching exit remains above the waterline, the number of persons expected to remain in the
aeroplane when the ditching exit sill(s) go(es) below the waterline and the number of other ditching
exits remaining above the waterline.

In order to be credited with a full passenger seat-to-exit ratio, each ditching exit should either
remain above the waterline during the entire evacuation or be available for use long enough to
allow the number of evacuees equal to its seat-to-ditching exit ratio to use the exit (e.g. a ditching
exit with a 35-passenger seat-to-exit ratio should either remain usable for the entire evacuation or
long enough to allow at least 35 evacuees to exit the aeroplane through that exit in order to receive
the full 35 passenger ratio). A lower passenger seat-to-exit ratio may be sought provided the exit
remains above the waterline for the majority (greater than 50 %) of the total aeroplane evacuation
time. No passenger seat credit should be allowed for a ditching exit that does not remain above the
waterline for the majority of the total aeroplane evacuation time.

In the case of non-overwing ditching exits, it is acceptable to assume that passengers will exit the
aeroplane by entering the slide/raft (if provided) or by jumping into the water and swimming away
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(9)

(10)

(11)

from the exit. In the case of overwing exits, it is acceptable to assume that passengers will exit onto
the wing and, depending on the circumstances, either remain on the wing or jump into the water.
No credit should be taken for aeroplane weight reduction resulting from evacuees exiting the
aeroplane through overwing exits.

For the purpose of preparing an evacuation timeline, the longest full-scale evacuation
demonstration (FSED) exit preparation time for an exit of that type, for that aeroplane, or
15 seconds, whichever is greater, should be assumed prior to the initial occupant evacuation from
the aeroplane.

For the purpose of preparing an evacuation timeline, evacuation rates obtained from the aeroplane
FSED are acceptable for preparing a ditching evacuation analysis if the evacuees exit in the same or
a similar manner as during the FSED and the assisting means (if deployed) do not block the
emergency exit opening. Alternatively, data developed by testing and analysis for demonstrating
compliance with CS 25.803 land evacuation specifications are also acceptable. However, the aisle
flow rate may determine the evacuation rate at a pair of exits if it is fed by passengers from only
one direction and the combined exit pair flow rate is greater than the available aisle rate.

Note: The evacuation rate for slides/rafts deployed from representative sill heights should not
exceed 60 persons per minute per lane for a duration of 70 seconds.

For the purpose of preparing an evacuation timeline, it is acceptable to assume that the flow of
evacuees to the emergency exits is not diminished by the retrieval or the donning of life vests.

2. CS 25.801(b) — Certification with ditching provisions

CS 25.801(b) requires an evaluation of the probable behaviour of the aeroplane at ditching and the
hydrodynamic characteristics. This evaluation can be performed in conjunction with the variation of
parameters or the loads development if using numerical techniques and simulations.

Section 4 of AMC 25.563 provides accepted methods for evaluating hydrodynamic behaviour, which can
be used for showing compliance with CS 25.801(b)(1) and (2).

CS 25.801(b)(3): since ditching events can occur with varying degrees of aeroplane and passenger
preparedness, the following assumptions are appropriate for assessing the flotation of the aeroplane and
evacuation of the occupants following a planned ditching.

(1)

(2)

(3)

(4)

It should be assumed, in accordance with AFM ditching procedures, that the aeroplane enters the
water at the maximum design landing weight, with the most adverse aeroplane centre of gravity.
For the flotation analysis, the aeroplane weight may be reduced to account for items of mass in
non-pressurised sections of the aeroplane that are shown to separate from the aeroplane as a result
of the planned landing on water.

All sources of water leakage into the aeroplane should be considered, including leakage from
damage resulting from the conditions prescribed in CS 25.563.

For the purpose of developing a flotation and evacuation analysis, an exit should be conservatively
considered unusable when water comes in over the top of the door sill.

Aeroplane flotation should be assumed to end when the first ditching exit goes below the waterline
or the attitude of the aeroplane is such that it would require extraordinary effort to move through
the cabin (e.g. 20 degrees). However, if it can be shown to be conservative, the flotation time may
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(5)

(6)

(7)

(8)

(9)

be extended. Evidence of conservatism should include an assessment of the number of persons
expected to remain in the aeroplane when the ditching exit sill(s) go(es) below the waterline, the
number of ditching exits remaining above the waterline and the attitude of the aeroplane.

Note regarding points 3 and 4 above: If an exit can be shown to still be conservative, it may qualify
as a ditching exit even if it does not remain above the waterline for the full duration of the
evacuation. The substantiation of conservatism should include an assessment of how long the
ditching exit remains above the waterline, the number of persons expected to remain in the
aeroplane when the ditching exit sill(s) go(es) below the waterline and the number of other ditching
exits remaining above the waterline.

To receive its full passenger seat-to-exit ratio, each ditching exit should either remain above the
waterline during the entire evacuation or be available for use long enough to allow the number of
evacuees as per the seat-to-ditching exit ratio to use the exit (e.g. a ditching exit with a 35-
passenger seat-to-exit ratio should either remain usable during the entire evacuation or be
available long enough to allow at least 35 evacuees to exit the aeroplane through that exit in order
to achieve the full 35 passenger ratio). A lower passenger seat-to-exit ratio may be sought provided
that the exit remains above the waterline for the majority (greater than 50 %) of the total aeroplane
evacuation time. No passenger seat credit should be allowed for a ditching exit that does not remain
above the waterline for the majority of the total aeroplane evacuation time.

For the purpose of preparing an evacuation timeline, the longest FSED exit preparation time for an
exit of that type, for that aeroplane, or 15 seconds, whichever is greater, should be assumed prior
to the initial occupant evacuation from the aeroplane.

For the purpose of preparing the evacuation timeline, it should be assumed that the aeroplane has
ditching equipment required for overwater flights. Therefore, it is necessary to account for the time
to retrieve and launch life rafts and board the rafts.

For the purpose of preparing an evacuation timeline, evacuation rates obtained from the aeroplane
FSED are acceptable for preparing a ditching evacuation analysis if the evacuees exit in the same or
a similar manner as the FSED and the assisting means (if deployed) do not block the emergency exit
opening. Alternatively, data developed by testing and analysis for demonstrating compliance with
CS 25.803 emergency evacuation requirements are also acceptable. However, the aisle flow rate
may determine the evacuation rate at a pair of exits if it is fed with passengers from only one
direction and the combined exit pair flow rate is greater than the available aisle rate.

Note: The evacuation rate for slides/rafts deployed from representative sill heights should not
exceed 60 persons per minute per lane for a duration of 70 seconds.

For the purpose of preparing an evacuation timeline, it is acceptable to assume that the flow of
evacuees to the emergency exits is not diminished by the retrieval or the donning of life vests.
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VENTILATION AND HEATING

[...]

3. Operations with the air conditioning system ‘off’

The following provisions should be considered for the limited time periods, such as during take-off, during
which the air conditioning system is ‘off’:

[...]

e. Finally, the period during which the aeroplane is operated with the air conditioning system ‘off’ is
intended to be of short duration. Therefore, the maximum time-period allowed ferthe-operation-ofan
aereplane—in this configuration should be defined by the applicant and specified in the appropriate
operating manuals, along with any related operating procedures that are necessary to ensure that the
above items are addressed.
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FIRE PROTECTION

[...]

3 Electrical equipment, which may come into contact with flammable vapours should be so designed
and installed as to minimise the risk of the vapours exploding under both normal and fault
conditions. This can be satisfied by meeting the Explosion Proofness Standards of RTCA DO-

160G/EUROCAE ED-14G.
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SUBPART F — EQUIPMENT

GENERAL

CS 25.1302 Installed systems and equipment for use by the flight crew
(See AMC 25.1302)

This paragraph applies to installed systems and equipment intended ferto be used by the flight-crew
members—use-in-the-eperation-of when operating the aeroplane from their normally seated positions on
the flight deck. Fhis—Those installed systems and equipment must be shown, individually and in
combination with other such systems and equipment, to be designed so that qualified flight-crew
members trained in itstheir use can safely perform their tasks associated with its-the intended function of
the systems and equipment by meeting the following requirements:

(a)

(b)

()

(d)

HightdeekThe controls mustbeinstated-te-atllow-and information that are necessary to accomplish
these tasks and-information-necessary-to-accomplish-thesetasks-must be provided.

Flight-deeckThe controls and information required by paragraph (a), which are intended for use by
the flight crew-use, must:

(1) bBe presented in a clear and unambiguous form, at resolution and with a precision
appropriate to the flight crew tasks;-

(2)  bBe accessible and usable by the flight crew in a manner eensistent-with-appropriate to the
urgency, frequency, and duration of their tasks;,anéd;

(3) Enablemake the flight crew members awarenessifawarenessisrequiredforsafe-operation;
of the effects their actions may have on the aeroplane or its systems—resulting-from—flight
erew-actions, if they require awareness for the safe operation of the aeroplane.

Operationally relevant behaviour of the installed systems and equipment must be:
(1) Ppredictable and unambiguous;; and

(2) Bdesigned to enable the flight crew members to intervene in a manner that is appropriate to
accomplish their the-tasks.

To-the-extentpracticableThe installed systems and equipment must enable the flight crew to
manage the errors that resulting from the kinds of flight crew interactions with the systems and

equipment that can be reasonably expected in service, assuming the flight crew is—aetirg-acts in
good faith. This sub-paragraph (d) does not apply to skill-related errors associated with manual
control of the aeroplane.
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AMC 25.1302 is replaced by the following text:

AMC 25.1302 Installed systems and equipment for use by the

flight crew
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AMC 25.1302 Appendix 1: Related regulatory material and documents

1. Introduction

1.1. Background

Demonstrating compliance with the design requirements that relate to human abilities and limitations is

subject to interpretation. Findings may vary depending on the novelty, complexity or integration of the

system design. EASA considers that describing a structured approach to selecting and developing
acceptable means of compliance is useful in supporting the standardisation of compliance demonstration
practices.

1.2. Applicability

(@) This AMC provides acceptable means for demonstrating compliance with CS25.1302 and
complements the AMC of several other paragraphs in CS-25 (refer to paragraph 2, Table 1, of this
AMC) that relate to the installed systems and equipment used by the flight crew for the operation
of an aeroplane. In particular, this AMC addresses the design and approval of installed systems and
equipment intended for use by the flight crew members from their normal seating positions on the
flight deck.

(b)  This AMC applies to flight crew interfaces and system behaviour for all the installed systems and
equipment used by the flight crew while operating the aeroplane in normal, abnormal/malfunction
and emergency conditions.

(e)  This AMC does not apply to flight crew training, qualification or licensing requirements.

1.3. Definitions

For the purposes of this AMC, the following definitions apply.
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Table 1: Certification specifications relevant to this AMC

f:;::e:::sk 1 General topic Referenced material in this AMC
CS 25.771(a) Unreasonable concentration or fatigue Error (paragraph 4.5)
Integration (paragraph 4.6)
Controls (paragraph 4.2)
System behaviour (paragraph 4.4)
CS 25.771(c) Controllable from either pilot seat Controls (paragraph 4.2)
Integration (paragraph 4.6)
CS 25.773 Pilot compartment view Integration (paragraph 4.6)

CS 25.777(a)

Location of cockpit controls

Controls (paragraph 4.2)
Integration (paragraph 4.6)

CS 25.777(b)

Direction of movement of cockpit
controls

Controls (paragraph 4.2)
Integration (paragraph 4.6)

CS 25.777(c)

Full and unrestricted movement

Controls (paragraph 4.2)
Integration (paragraph 4.6)

CS 25.779

Motion and effect of flight deck controls

Controls (paragraph 4.2)

CS 25.1301(a)

Intended function of installed systems

Error (paragraph 4.5)
Integration (paragraph 4.6)
Controls (paragraph 4.2)

Presentation of information
(paragraph 4.3)

System behaviour (paragraph 4.4)

CS 25.1303

Flight and navigation instruments

Integration (paragraph 4.6)

CS 25.1309(a)

Intended function of required equipment
under all operating conditions

Controls (paragraph 4.2)
Integration (paragraph 4.6)

CS 25.1309(c)

Unsafe system operating conditions and
minimising crew errors that could create
additional hazards

Presentation of information
(paragraph 4.3)

Errors (paragraph 4.5)

CS 25.1321 Arrangement and visibility of instruments | Integration (paragraph 4.6)

CS 25.1322 Flight Crew Alerting Integration (paragraph 4.6)

CS 25.1329 Flight Guidance System System behaviour (paragraph 4.4)
CS 25.1523 Minimum flight crew Controls (paragraph 4.2)

Integration (paragraph 4.6)
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€525 Book 1 General topic Referenced material in this AMC
references
CS 25.1543(b) Visibility of instrument markings Presentation of information
(paragraph 4.3)
CS 25.1555(a) Control markings Controls (paragraph 4.2)
CS-25 Appendix D | Criteria for determining minimum flight | Integration (paragraph 4.6)
crew

(b)  Where acceptable means of compliance in other AMC are provided for specific equipment and
systems, those means are assumed to take precedence if a conflict exists with the means provided
in this AMC.

2.2. Flight crew member capabilities

In order to demonstrate compliance with all the specifications referenced by this AMC, all the certification
activities should be based on the assumption that the aeroplane will be operated by qualified flight crews
who are trained in the use of the installed systems and equipment.

3. Human factors certification
3.1. Overview

(a) This paragraph provides an overview of the human factors (HF) certification process that is
acceptable to demonstrate compliance with CS 25.1302. This includes a description of the

recommended applicant activities, the communication between the applicant and EASA and the
expected deliverables.

(b)  Figure 1 illustrates the main steps in the HF certification process.
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While answering the above questions, each negative response should be justified by the
applicant identifying the reference product that has been considered. The reference product
can be an avionics suite or an entire flight deck previously certified by the same applicant.

The degree of novelty should be proportionate to the number of positive answers to the
above questions.

(b)  All the affected design items (refer to point 3.2.1) are expected to be scrutinised. If none of the
criteria in point (a) above is met, the design item in question is a candidate for a low level of scrutiny.

The level of scrutiny performed by the applicant should be proportionate to the number of the
above criteria that are met by each design item. The applicant should be aware that the impact of
a complex design item might also be affected by its novelty and the extent of its integration with
other elements of the flight deck. For example, a complex but not novel design item is likely to
require a lower level of scrutiny than one that is both complex and novel. On the other hand, a
function that is brand new and ‘unknown’ might trigger a high level of scrutiny even if the answers
to the other questions are ‘no’. If there is no direct proportionality between the number of criteria
and the level of scrutiny, the applicant should provide a rationale. The applicant is expected to
include in the certification plan all the items that have been analysed alongside the associated level
of scrutiny.

(c)  The applicant may use a simpler approach for design items that have been assigned a low level of
scrutiny.

3.2.4. Determining the level of scrutiny — EASA’s familiarity with the project

The assessment of the classifications of the level of scrutiny proposed by the applicant requires the EASA
flight and HF experts to be familiar with the project, making use of the available material and tools.

3.2.5. Applicable human factors design requirements

(a) The applicant should identify the HF design requirements applicable to each design item for which
compliance must be demonstrated. This may be accomplished by identifying the design
characteristics of the design items that could adversely affect the performance of the flight crew,
or that pertain to the avoidance and management of flight crew errors. Specific design
considerations for the requirements that involve human performance are discussed in paragraph 4.

(b)  The expected output of this step is a compliance matrix that links the design items and the HF design
requirements that are deemed relevant and applicable so that a detailed assessment objective can
be derived from each design item and HF design requirement pair. That objective will then have to
be verified using the most appropriate means of compliance or a combination of means of
compliance. GM2 25.1302 provides examples of this matrix.

3.2.6. Selecting the appropriate means of compliance

(a) The applicant should review paragraph 5.2 for guidance on the selection of the means of
compliance, or multiple means of compliance, appropriate to the design. In general, it is expected
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3.3. Certification strategy and methodologies

3.3.1. Certification strategy

(a)

(b)

(d)

The HF assessment should follow an iterative process. Consequently, where appropriate, there may
be several iterations of the same system-specific assessment, allowing the applicant to reassess the
system if the previous HF test campaigns resulted in design, training or procedure changes.

A HF certification strategy based on only one assessment aiming to demonstrate that the design
assumptions are valid (i.e. one final exercise proposed for compliance demonstration at the very
end of the process) is generally not sufficient.

In order to allow for a sufficient number of design and assessment iterations, it is suggested that
the applicant initiate the certification process as early as possible, starting from the early
development phase. The certification process could include familiarisation sessions that would
allow EASA to become familiar with the proposed design and participate in assessments that would
possibly allow early credits to be granted. Potential issues may be identified early on by using this
approach, thus reducing the risk of a late redesign of design items that may not be acceptable to
EASA. Both parties may have an interest in EASA’s early involvement, as EASA is continuously
gaining experience and confidence in the HF process and the compliance of the flight deck design.
The representativeness of the systems and of the simulation means in the early stages of the
development is not a key driver, and will not prevent EASA’s involvement as long as the
representativeness issues do not compromise the validity of the data to be collected.

If an applicant plans to use data provided by a supplier for compliance demonstration, the approach
and the criteria for accepting that data will have to be shared and agreed with EASA as part of the
HF certification plan.

3.3.2. Methodological considerations applicable to human factors assessments

Various means of compliance may be selected, as described in paragraph 5.

For the highest level of scrutiny, the scenario-based approach is likely to be the most appropriate
methodology for some means of compliance.

The purpose of the following points is to provide guidelines on how to implement the scenario-based
approach.

(a)

The scenario-based approach is intended to substantiate the compliance of human—machine
interfaces (HMls). It is based on a methodology that involves a sample of various flight crew
members who are representative of the future users, being exposed to representative operational
conditions in a test bench or simulator, or in the aeroplane. The scenarios are designed to show
compliance with selected certification specifications and to identify any potential deviations
between the expected behaviour of the flight crew and the activities of the flight crew that are
actually observed. The scenario designers can make use of triggering events or conditions (a system
failure, an air traffic control (ATC) request, weather conditions, etc.) in order to build operational
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AMC 25.1302 Appendix 1: Related regulatory material and documents
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GM1 25.1302 Explanatory material
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(e)

(a)

(b)

(1)  Firstly, CS 25.1302 provides means to address the design characteristics that are known to
reduce or avoid flight crew errors and that address flight crew capabilities and limitations.
CS 25.1302(a) to (c) are intended to reduce the design contribution to such errors by ensuring
that the information and controls needed by the flight crew to perform the tasks associated
with the intended function of installed systems and equipment are provided, and that they
are provided in a usable form.

In addition, operationally relevant system and equipment behaviour must be
understandable, predictable and supportive of the flight crew’s tasks. Guidance is provided
in this paragraph on the avoidance of design-induced flight crew errors.

(2)  Secondly, CS 25.1302(d) addresses the fact that, since flight crew errors will occur, even with
a well-trained and proficient flight crew operating well-designed systems, the design must
support the management of those errors to mitigate any safety consequences. Paragraph 4.5
of AMC 25.1302 on flight crew error management provides the relevant guidance.

EASA would like to draw attention to the fact that the implementation of the process used to show
compliance with CS 25.1302 may require up to several years, depending on the characteristics of
the project. However, supplemental type certificates may require much less time.

CS 25.1302: applicability and explanatory material

CS-25 contains certification specifications for the design of specific flight deck systems and
equipment (refer to AMC 25.1302, paragraph 2, Table 1). Some of these specifications are generally
applicable (e.g. CS 25.1301(a), CS 25.1309(c), CS 25.771(a)), while others establish minimum flight
crew requirements (e.g. CS25.1523). CS25.1302 complements the generally applicable
specifications by adding more explicit objectives for the design attributes related to the avoidance
and management of flight crew errors. Other ways to avoid and manage flight crew errors are
regulated through the regulations governing the licensing and qualifications of flight crew and
aeroplane operations. Taken together, these complementary approaches provide an adequate level
of safety.

The complementary approach is important. It is based upon the recognition that systems and
equipment design, training/licensing/qualifications and operations/procedures each provide
contributions to safety risk mitigation. An appropriate balance is needed between these aspects.
There have been cases in the past where design characteristics known to contribute to flight crew
errors were accepted based upon the rationale that training or procedures would mitigate that risk.
We now know that this can often be an inappropriate approach. Similarly, due to unintended
consequences, it would not be appropriate to require the systems and equipment design to provide
total safety risk mitigation.

A proper balance is needed between certification specifications in CS-25 and the regulations for
training/licensing/qualifications and operations/procedures. CS 25.1302 and its AMC and GM were
developed with the intent of achieving that appropriate balance.
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GM2 25.1302 Examples of compliance matrices
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each control
without
interference from
the cockpit
structure or

the clothing of
the minimum
flight crew
(established
under CS
25.1523) when
any member of

this flight crew
from 1.58 m (5ft
2 inches) to 1.91
m (6ft 3 inches) in
height, is seated
with the

seat belt and
shoulder harness
(if provided)
fastened.

Function Sub- Focus cs CS description Assessed Means of Reference to the
function reference dimension Compliance related
deliverable
g Assess MoC4 HF
N S o
N The controls must accessibility HF _ Reachability
v b to control Reachability | and
o e located and . T
O . the ECL Analysis Accessibility
arranged, with QAK A X
respect to the > MoC5 °S€sSMeEN
., Report
pilots’ seats, so HF XXX123
that there is full Reachability :
and unrestricted <l —
Accessibility
movement of .
Campaign.

[...]

[...]

[...]

[...]

[...]
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Function Sub- Focus cs CS description Assessed Means of Reference to the
function reference dimension Compliance related
deliverable
(a) The controls | Assess that MoC1 ECL
and appropriate ECL implementati
information controls are | . : | on
) . implementati —
necessary for provided in . description
the order to o document
- . description

= accomplishmen | display ECL. for XXXX. for XXXX.

g t of the tasks

o must be

w provided.

3
(b)The controls | Assess the MoC8 HF Test
f"md . appropriaten HF campaign Report
information ess of the #4 XXX345.
required by ECL QAKs
paragraph (a), | labels. Scenario #1.
which are
intended for
use by the flight
crew, must:
(1) Be
presented in a
clear and
unambiguous
form, at

=) resolution and

) with a precision

S appropriate to

52_ the flight crew

= task.

3
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CS reference

CS description

Focus

Assessed
dimension

Means of
Compliance

Reference
to the
related

deliverable

height, is seated
with the

seat belt and
shoulder harness
(if provided)
fastened.

[...]

[...]

CS 25.1302(a)

(a)The controls
and information
necessary for the
accomplishment
of the tasks must
be provided.

CS 25.1302(b)(1)

(b)The controls
and information
required by
paragraph (a),
which are
intended for use
by the flight crew,
must:

(1) Be presented
in a clear and
unambiguous
form, at
resolution and
with a precision
appropriate to the
flight crew task.
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[...]
3. RELATED DOCUMENTS.

The following guidance and advisory materials are referenced herein:
a. Advisory Circulars, Acceptable Means of Compliance.
(1) AMC 25.1322 Alerting Systems.
(2) AC 25-19/AMC 25-19 Certification Maintenance Requirements.
(3) AMC 20-115 Software Considerations for Airborne Systems and Equipment Certification.
(4) AMC 25.901(c) Safety Assessment of Powerplant Installations.
(5) AMC 20-152A Development Assurance for Airborne Electronic Hardware (AEH)
(6) AMC 20-189 The Management of Open Problem Reports (OPRs)

(7) AMC 20-193 Use of multi-core processors
[...]

b. Industry documents.

(1) RTCA, Inc., Document No. DO-160BG/EUROCAE ED-14G, Environmental Conditions and Test
Procedures for Airborne Equipment.

[...]
6. BACKGROUND

a. General

[...]
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The difficulty with this is that it is not possible to say whether the target has been met until all the systems
on the aeroplane are collectively analysed numerically. For this reason it was assumed, arbitrarily, that
there are about one hundred potential failure conditions in an aeroplane, which could be €catastrophic.

[...]

9. COMPLIANCE WITH CS 25.13009.

[...]

b. Compliance with CS 25.1309(b).

[...]

(4) Acceptable Application of Development Assurance Methods. Paragraph 9.b(1)(iii) above
requires that any analysis necessary to demonstrate compliance with CS 25.1309(b) must
consider the possibility of development errors. Errors made during the development of systems
have traditionally been detected and corrected by exhaustive tests conducted on the system and
its components, by direct inspection, and by other direct verification methods capable of
completely characterising the performance of the system. These direct techniques may still be
appropriate for systems containing non-complex items (i.e. items that are fully assured by a
combination of testing and analysis) that perform a limited number of functions and that are not
highly integrated with other aeroplane systems. For more complex or integrated systems,
exhaustive testing may either be impossible because all of the system states cannot be
determined or impractical because of the number of tests that must be accomplished. For these
types of systems, compliance may be demonstrated by the use of development assurance. The
level of development assurance (function development assurance level (FDAL)/item development
assurance level (IDAL)) should be commensurate with the severity of the failure conditions the
system is contributing to.

Guidelines, which may be used for the assignment of development assurance levels to aeroplanes
and system functions (FDAL) and to items (IDAL), are described in the Document referenced in
3.b(2) above. Through this Document, EASA recognises that credit can be taken from system
architecture (e.g. functional or item development independence) for the FDAL/IDAL assignment
process.

Guidelines, which may be used for providing development assurance, are described for aeroplane,
ahd-system/and equipment development in the Document referenced in 3.b(2),-aréd for software
development in the Document referenced in 3.a(3), for airborne electronic hardware
development in the Document referenced in 3.a(5), for the management of open problem reports
in the Document referenced in 3.a(6), and for the use of multicore processor in the Document
referenced in 3.a(7).above{Thereiscurrently noagreed development-assurance standardfo

airborne-electronic-hardwared)

13. ASSESSMENT OF MODIFICATIONS TO PREVIOUSLY CERTIFICATED AEROPLANES.

The means to assure continuing compliance with CS 25.1309 for modifications to previously certificated
aeroplanes should be determined on a case-by-case basis and will depend on the applicable aeroplane
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certification basis and the extent of the change being considered. The change could be a simple
modification affecting only one system or a major redesign of many systems, possibly incorporating new
technologies. The minimal effort for demonstrating compliance te-with CS 25.1309 for any modification
is an assessment of the impact on the eriginal-previous system safety assessment and on the associated
development assurance data. The result of this assessment may range from a simple statement that the
existing system safety assessment (and any associated development assurance data) still applies to the
modified system in accordance with the original means of compliance, to the need for new means of
compliance encompassing the plan referred to in paragraph 9b. (STC applicants, if the TC holder is
unwilling to release or transfer proprietary data in this regard, the STC applicant may have to create the
System Safety Assessment and the associated artefacts for development assurance. Further guidance may
be found in paragraph 6 of Document referenced in paragraph 3b(2).) It is recommended that the Agency
be contacted early to obtain agreement on the means of compliance.

[...]

MISCELLANEOUS EQUIPMENT

[...]
3.3. Ventilation

The compartments in which oxygen system components are installed should be ventilated in such a way
that, if a leak occurred or oxygen was discharged directly into the compartment (not overboard) from any
protective device or pressure-limiting device, the likelihood of ignition of the oxygen-enriched

environment would be minimised.—Fhe-applicantshould-—substantiatethat-theventilation—rate—of-the

In order to support the demonstration of compliance with CS 25.869(c)(3), potential oxygen system
leakage locations should be identified, and the ventilation in the area surrounding the oxygen system
installation should be sufficient so that oxygen concentrations would not reach unsafe levels. If there is
any area of potential high oxygen concentrations, it should be shown that this area is void of potential
ignition sources, such as electrical equipment or sources of heat.

CS 25.1453(f) provides additional specifications related to ventilation.

This paragraph does not apply to portable oxygen systems, such as systems used to provide first-aid
oxygen to passengers or supplemental oxygen for cabin crew mobility, usually stowed in overhead bins,
provided that it is confirmed that the shut-off means mounted on the oxygen container is always closed
when the system is stowed and not used.

[..]
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CS 25.1443 Minimum mass flow of supplemental oxygen
[...]

(e) If portable oxygen equipment is installed for use by crew members, the minimum mass flow of

supplemental oxygen is the same as specified in sub-paragraph (a) or (b) of this paragraph, whichever is
applicable (see AMC 25.1443(e)).

Cabin crew members are also ‘crew members’. Therefore, CS 25.1443(e) is applicable to portable oxygen
equipment (POE) used by cabin crews. This means that the minimum mass flow provided to the portable
oxygen dispensing unit of the POE must comply with the minimum mass flow required to fulfil the mean
tracheal oxygen partial pressure requirements specified by CS 25.1443(a) or (b), as applicable.

Consequently, even if masks compliant with ETSO C64 are used as part of the POE, compliance with
CS 25.1443(a) or (b) will have to be demonstrated for the complete POE up to:

—  the maximum cabin altitude after a depressurisation event, when the POE is used as a primary
means to provide hypoxia protection for the cabin crew; or

—  the maximum possible level-off altitude after a depressurisation of the aeroplane, but not
exceeding 7 620 m (25 000 ft), when the POE is installed to allow cabin crew mobility in aeroplanes
where the passenger oxygen system design allows for levelling off at altitudes between 3 048 m
(10 000 ft) and 7 620 m (25 000 ft) after a depressurisation event (typically a passenger oxygen
system with a gaseous oxygen source or a chemical oxygen generator with sufficient capacity).

. : :

When the portable oxygen equipment (POE) is the primary means to protect cabin crew members in
case of depressurisation, when seated at their stations:

1 The equipment should be so located as to be within reach of the cabin crew members while seated
and restrained at their seat stations.

2 The mask/hose assembly should be already connected to the supply source, and oxygen should be
delivered with no action being required except turning ithe system on and donning the mask.

3 Where a cabin crew member’s work area is not within easy reach of the equipment provided at his
or her seat station, an additional unit (oxygen dispensing unit or POE) should be provided at the
work area.
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When the POE is installed to allow cabin crew mobility in aeroplanes where the passenger oxygen system
design allows for levelling off at altitudes between 3 048 m (10 000 ft) and 7 620 m (25 000 ft) after a
depressurisation event (typically a passenger oxygen system with a gaseous oxygen source or a chemical
oxygen generator with sufficient capacity):

1. The POE should be, to the degree practicable, uniformly distributed throughout the cabin. The
distribution of the POE should be such that the transfer of cabin crew members from any possible
location to the nearest POE is safe. It should be assumed that cabin crew members will move around
in the cabin only when they are notified by the flight crew that a safe flight level has been reached
(designated as ‘level-off altitude’). Consequently, the safe transfer to POE should be demonstrated
at the maximum possible level-off altitude after a depressurisation of the aeroplane. Considering
potential operational scenarios, the maximum level-off altitude should be 7 620 m (25 000 ft). Any
lower value should be justified by the applicant, and operational limitations should be provided in
the Aeroplane Flight Manual. It can be assumed that cabin crew members will not leave their seats
during an emergency descent or during temporary level-off at altitudes above 7 620 m (25 000 ft).
The applicant should provide appropriate information to support cabin crew training for
depressurisation events, including the recommendation that cabin crew members should not move
around in the cabin until an altitude of 7 620 m (25 000 ft) or lower has been reached.

2. The POE should be immediately available to each cabin crew member. The immediate availability
is acceptable if:

—  the mask is always connected to the supply source;

— oxygen can be delivered with no action being required except turning the system on and
donning the mask;

— easy and unobstructed access is ensured by design.

3. A minimum of one POE should be provided for each required cabin crew member, with even
distribution throughout the passenger cabin.

CS 25.1449 Means for determining use of oxygen
(See AMC 25.1449)

[...]

CS 25.1449 is also applicable to portable oxygen equipment.

A flow indicator should be provided, unless it can be shown that the inflation of the economiser system,
or another appropriate means, provides an effective indication. A system using a simple rebreathing bag
would not be considered an acceptable means of indication.
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SUBPART G — OPERATING LIMITATIONS AND INFORMATION

AEROPLANE FLIGHT MANUAL

[...]
2 RELATED CERTIFICATION SPECIFICATIONS (CS)

Paragraphs 25.1581,25-1583,-25.4585, 251587 and-25-1591 to 25.1593 of the CS and noise regulations
identify the information that must be provided in the AFM. [...]
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[...]
4

[...]

[...]

[...]

[..]

[..]

SUBPART H — ELECTRICAL WIRING INTERCONNECTION
SYSTEMS

[...] Also, while this type of equipment is designed for its intended function and is manufactured
and installed to the same standards as other EWIS, it is typically not qualified to an environmental
standard such as EUROCAE ED-14G / RTCA DO-160G.

The first exception means EWIS components located inside avionic or electrical equipment such as
flight management system computers, flight data recorders, VHF radios, primary flight displays,
navigation displays, generator control units, integrated drive generators, and galley ovens, if this
equipment has been tested to industry-accepted environmental testing standards. Examples of
acceptable standards are EUROCAE ED-14G/ RTCA DO-160G, and equipment qualified to a
European Technical Standard Order (ETSO).

An applicant may use any environmental testing standard if the applicant can demonstrate that the
testing methods and pass/fail criteria are at least equivalent to the widely accepted standards of
EUROCAE ED-14G / RTCA DO-160G, or a specific ETSO. Applicants should submit details of the
environmental testing standards and results of the testing that demonstrate the equipment is
suited for use in the environment in which it will be operated.

EWIS component selection

9.11 Wire selection.

{f.}  Wire gauge selection.

[...]

h. EWIS components in moisture areas.
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[...]
(3)  Fluid contamination of EWIS components.

Fluid contamination of EWIS components should be avoided as far as practicable. But
EWIS components should be designed and installed with the appropriate assumptions
about fluid contamination, either from the normal environment or from accidental
leaks or spills. Industry standards, such as RTCA DO-160G/EUROCAE ED-14G, contain
information regarding typical aircraft fluids. [...]

CS 25.1723 requires that EWIS located in areas where flammable fluid or vapours might escape must be
considered to be a potential ignition source. As a result, these EWIS components must meet the
requirements of CS 25.863. CS 25.863 requires that efforts be made to minimise the probability of ignition
of fluids and vapours, and the hazards if ignition does occur. See CS 25.1707 for the separation
requirements between EWIS and flammable fluids.

EWIS components located in fuel vapour zones should be qualified as explosion proof, where appropriate,
in accordance with Section 9 of EUROCAE ED-14G/ RTCA Document DO-160G or other equivalent
approved industry standard. The possibility of contamination with flammable fluids due to spillage during
maintenance action should also be considered.
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APPENDIX A
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GENERAL ACCEPTABLE MEANS OF COMPLIANCE (AMC)

[...]
CHAPTER 3 ELECTRONIC DISPLAY HARDWARE

16. Display Hardware Characteristics

[...]

b. Installation
[...]

(2) EuropeanOrganisationforCivi-AviationElectronies{EUROCAE)} ED-14G / RTCA DO-
160G Environmental Conditions and Test Procedures for Airborne Equipment,—atthe

latestrevisien; provides information that may be used for an acceptable means of
qualifying display equipment for use in the aeroplane environment.

[...]

c. Power Bus Transient. EUROCAE decumentED-14G / RTCA DO-160G—atthelatestrevision,
provides information that may be used for an acceptable means of qualifying display
equipment such that the equipment performs its intended function when subjected to
anomalous input power.
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