CS25AMENDMENTOT CHANGHNFORMATION

EASApublishes amendments taertification specifications as consolidated documents. These
documents are used for establishing the certification basis for applications made after the date of
entry into force of the amendment.

Consequently, except for a no¥mdt No: 25/1% Wnder the amended pagraph, the consolidated

text of C&5 does not allow readers to see the detailed changes introduced by the new amendment.
To allow readers to also see these detailed changes this document has been created. The same
format as for publication of Notices ofdposed AmendmentgNPAshas been used to show the
changes:

(@) deleted ext is marked wittstrikethrough;
(b) new or amended text is highlighted gney;
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BOOK 1

SUBPART B8 FLIGHT

Amend C385.147(a)(1as follows:

CS25.147 Directional and lateral control

(See AMC 25.147)

(a) Directionalcontrol; general
0 X0
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0 X0

SUBPART € STRUCTURE

Amend C85.571as follows:

CS 25.571Damage tolerance and fatigue evaluation of structure
(See AM@5.571)

(a) General An evaluation of the strength, detail design, and fabrication must show that
catastrophic failure due to fatiguemanufacturing defects environmental deterioration
corresion or accidental damage, will be avoided throughout the opensai life of the
aeroplane. This evaluation must be conducted in accordance with the provisions -of sub
paragrapls (b) and—-{e)of this paragraph, except as specified in subparagkapta)(4)of this
paragraph for each part of the structuvehichthat codd contribute to a ctastrophic fallure

Addrtronally, a discrete sourcdamage evaluatron must be conducted in accordance with

subparagraph (e) of this paragrapmd Ferturbine-engine—powered-aeroplandhpse parts
that could contribute to a catastrophic failure must also be evaluaigeder in accordance
with sub-paragraph(d) of this paragraph. In addition, the following apply:

(1) Each-evaluationreguired-by-thisparagrafiie evaluations of subparagraphs (b) and

(c)must include-
(i) The typical loading spectra, temperatures, and humidity expected in service;

(i) Theidentification of principal structural elements and detail design points, the
failure of which coul@ausecontribute to acatastrophic failure of the aeroplane;
and

(i) An analysis, supported by test evidence, of the principal structural elements
and deail design points identified in subparagraph (a)(1)(ii) of this paragraph.
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(2) The service history of aeroplanes of similar structural design, taking due account of
differences in operating conditions and procedures, may be used in the evaluations
required by this paragraph.

(3) Based on the evaluations required by this paragraph, inspections or other
procedures must be establisheds necessaryo prevent catastrophic failure and must

be included in the Airworthiness Limitatio®section of the Instructions for Continued
Airworthiness required by CS 25.152%e limit of validity of the engineering data that
supports the structural maintenance programme (hereafter referred to as LOV), stated
as a number of total accumulated flight cyctedlight hours or both, established by this
paragraph must also be included in the Airwtbiness Limitations &tion of the
Instructions for Continued Airworthiness.

(4) If the results of the evaluation required by subparagraph (b) show that damage
tolerancebased inspections are impractical, then an evaluation must be performed in
accordance with th@rovisions of subparagraph (c).

If the results of the evaluation show that damage tolerahesed inspections are
practical, then inspection thresholds mube established for alprincipal structural
elementsand detail design points. For the following types of structure, the threshold
mustbe established based on analgsand/or tests, assuming the structure contains an
initial flaw representative of a det¢ or damage of the maximum probable size that
could exist as a result of manufacturing processes or manufacturing or sersigeed
damage:

(i) single load path structure; and

(i) Ydzt GALX S -2 RS QI & KNDRGT dgNS -4 I 7 Buen@aidi &Y
where it cannot be demonstrated that the resulting load path failure or partial
failure (including arrested cracks) will be detected and repaired during normal
maintenance, inspection, or operation of an aeroplane prior to failure of the
remainingstructure.

(5) Inspection programmes must be established to protect the structure evaluated
under subparagraph (b) and (c) against the effects of environmental deterioration and
serviceinduced accidental damage. In addition, a baseline corrosion and miiene
control programme (CPCP) must be established. Aihgorthiness Limitation&ection

of the Instructions for Continued Airworthinessust include a statement that requires
the operator to include a CPCP in their maintenance programme that will control
corrosion to Level 1 or better.

(b) Fatigue andddamageTtolerance{fail-safe)evaluation

Theevaluation must include a determination of the probable locations and modes of damage
due to fatigue, environmental deterioration (e.g. corrosior), or accidental damageFhe
determination—must—-be—by—analysRepated load and static analysesupported by test
evidence and (if available) service experiemoast be incorporated in the evaluatioBamage

at multiple sites due to prior fatigue exposufincluding special consideration of widespread
fatigue damagejnust be includedn the evaluationwvhere the design is such that this type of

damagecan-be-expected-taould occur. Fhe-evaluation-must-incorporate+epeatedload-and
staticanalysis-supportkby-test evidenceAn LOVmust be established that corresponds to

the period of time,stated as a number of total accumulated flight cycles or flight hours or
both, for which it has been demonstratealy fullscale fatigue test evidence that widespread
fatigue damage will not occur in the aeroplane structure.

Page3 of 103



The type certificate may be issued prior to completion of thedadlle fatigue testing provided
that EASAhas approved a plan for complegirthe required tests and analyseand that at
least one calendar year of safe operation has been substantiated at the time of type
certification. In addition, the Airworthiness Limitations &tion of the Instructions for
Continued Airworthinesmust specify an interim limitatiorestricting aircraft operation to not
more than half the number of the flight cycles or flight hours accumulated on the fatigue test
article, until such testing is completed, freedom from widespread fatigue damage has been
established and th&€OVis approed.

The extent of damage for residual strength evaluation at any time within the operational life
of the aeroplanemust be consistent with the initial detectability and subsequent growth
under repeated loads.

The residual strength evaluation must shovathhe remaining structure is able to withstand
loads (considered as static ultimate loads) corresponding to the following conditions:

(1) The limit symmetrical manoeuvring conditions specified in CS 2%.83all speeds
up to \cand in CS 25.345.

(2) Thelimit gust conditions specified in CS 25.341 at the specified speeds umatalV
in CS 25.345.

(3) The limit rolling conditions specified in CS 25.349 and the limit unsymmetrical
conditions specified in CS 25.367 and 25.427(a) through (c), at speedl&/ip t

(4) The limit yaw manoeuvring conditions specified in26351 at the specified speeds
up to \&
(5) For pressurised cabins, the following conditions:

(i) The normal operating differential pressure combined with the expected
external aerodynamic pssures applied simultaneously with the flight loading
conditions specified in subparagraphs (b)(1) to (b)(4) of this paragraph if they
have a significant effect.

(i) The maximum value of normal operating differential pressure (including the

expected extemal aerodynamic pressures during the 1 g level flight) multiplied by
a factor of 1.15 omitting other loads.

(6) For landing gear andther directly affected airframe structure, the limit ground
loading conditions specified @S 25.473, 25.491, and 25.493.

If significant changes in structural stiffness or geometry, or both, follow from a
structural failure, or partial failure, the effect on damage tolerance must be further

evaluated .

gth
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(c)Fatigue (safdife) evaluation

Compliance with the damag®lerance requirements of suparagraph (b) of this paragraph is
not required if the applicant establishes that their application for the particular structure is
impractical. This structure must be shown by analgigported by test evidence, to be able

to withstand the repeated loads of variable magnitude expected during its service life without
detectable cracks. Appropriate salite scatter factors must be applietntil such time as alll
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testing that is requiredor compliance with this subparagraph is completed, the replacement
times provided in theAirworthiness Limitations &tion of the Instructions for Continued
Airworthinessmay not exceed the total accumulated flight cycles on the test artege life
divided by the applicable scatter factor.

(d) Sonic fatigue strength

It must be shown by analysis, supported by test evidence, or by the service history of
aeroplanes of similar structural design and sonic excitation environment,-that

(1) Sonic fatigue cracks are not probable in any part of the flight structure subject to
sonic excitation; or

(2) Catastrophic failure caused by sofatigue cracks is not probable assuming that the
loads prescribed in suparagraph (b) of this paragraph are apglito all areas affected
by those cracks.

(e) Bamagetolerance(Ddiscrete sourcedamagetoleranceevaluation

The aeroplane must be capable of successfully completing a flight during which likely
structural damage occurs as a resulg@B) bird impact as specified in @5.63%

2 Reserved

3 Reserved

) and (f)

The damaged structure must be able to withstand the static loads (considered as ultimate
loads) which are reasmably expected to occur at the time of the occurrence and during the
completion of the flight. Dynamic effects on these static loalis not need net to be
considered. Corrective action to be taken by the pilot following the incident, such as limiting
manceuvres, avoiding turbulence, and reducing speed, may be considered. If significant
changes in structural stiffness or geometry, or both, follow from a structural failure or partial
failure, the effect on damage tolerance must be further investiga{SeeAMGC-25.571{a){b)

and-(e)-paragraph-2.7-2-and-AMC 25.571(b)-and (e).)

SUBPARDt DESIGN AND CONSTRUCTION

Amend C25.603 as follows:

C25.603 Materials

(See AMC 25.603)

For Composite Material]see AMQ0-29.

For use of glass in passenger cabgee AMQ5.603(a)

0 X0
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Amend CS 25.785 as follows:

C25.785 Seats, berths, safety belts and harnesses

0 X0

(h)

0 X0

Each seat located in the passenger compartment and designated for use during
take-off and landing by a cabin crew member required by @perating Rules
must be-

0 X0

)

To the extent possible, withoutompromising proximity to a required
floor level emergency exit, located to providedaect view of the cabin
area for which thecabin crewmember is responsibldSee AMC

25.785(h)(2))

Create a new C%.788 as follows:

C25.788 Passenger amenities
(See AMC 25.788)

(@)

(b)

Showers If a shower cubicle is installed (See ARET88(a) and
AMC25.1447(c)(3)):

@

)

3

4)

®)

audio and visual Returnto seatQndications, readilyaudible and visible
to a showercubicle occupantand activated at the same time as the
signs required by C%.791(b), must be provided;

audio and visualindications of the need for oxygen use, readilydible
and visibleto a showercubicle occupantand activated in the case of
cabin depressusation or deployment of the oxygedispensing units in
the cabin must be provided;

placards must be installed to indicate that the shower cubicle must not
be used for the stowage of cargo or passenger baggage;

there must be means in the cubicle to steady oneself in moderately
rough air and

the shower cubicle must be designida wayto preclude anyone from
being trapped inside. If a locking mechanism is installed, it must be
capable of being unlockeddm the inside and the outside without the
aid of any tool.

Large display panelsAny large display panel installed in the passenger
compartment must not be a source of danger to occupants when submitted to
any of the following conditions (See AME.788(b)):
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(1) each relevant flight and ground load conditions (including the emergency
landing conditions prescribed in 25.561);

(2) any load to be expected in service; and

(3) a cabin depressurisation.

Amend C85.807 as follows:

C25.807 Emergency exits

0 X0

(e) Uniformity. Exits must be distributed as uniformly as practical, takimigp
account passenger seat distributiqigee AMC 25.807(e))

0 X0

Amend C85.811 as follows:

C25.811 Emergency exit marking
0 X0
(d) The location of each passenger emergency exit must be indicated by a sign

visible to occupants approaching along the main passenger aisle (or aisles).
There must béSee AMC25.811(dpe-:

0 X0
(e) The location of the operating handle and instructions émening exits from
0KS AY&aARS 2F GKS ISNRLIX IYS Ydzald 0S aKz2gy
(4) All Type Il and larger passenger emergency exits with a locking
mechanism released by motion of a handle, must be marked so as to its
operation by a red arrow wih a shaft at least 19 mm (0.75 inches)
wide, adjacent to the handle, that indicates the full extent and direction
of the unlocking motion required. The word OPEN must be horizontally
situated adjacent to the arrowhead and must beréd capital letters at
least 25 mm (1 inch) high. The arrow and word OPEN must be located on

a background, which provides adequate contrast. (See AMC
25.811(e)(4))

0 X0

Amend C85.812 as follows:

C25.812 Emergency lighting
0 X0

(b) Emergency exit sigrs
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0 X0

(€)

0 X0

(1)

For aeroplanes that have a passengeating configuration, excluding
pilot seats, ofLOseats or more must meet the following requirements:

()  Each passenger emergency exit locator sign required by CS 25.811
(d)(1) and each passenger emergency exit marlgign required
by CS 25.811(d)(2) must have red letters on an illuminated white
background or a universal symbol, of adequate size (See AMC
25.812(b)(1)). These signs must be internally electrically
illuminated with a—backgreundthe brighter area havinga
brightness of at least 86 candela/rf25 foot lamberts) and a high
to-low backgroundcontrast within the white background of a
letter-based sign or green area of a universal synimigreater
than 3:1. These signs must aldeave a contrast between the
brightest and darkest elements of at least 10:1.

Floor proximity emergency escape path marking must provide emergency
evacuation guidance for passengers when all sources of illumination more than
1.2m (4ft) above the cabin aisle floor are totallgsoured. In the dark of the
night, the floor proximity emergency escape path marking must enable each
passenger toe

1)
)
®3)

U

1)

6 Xand
6 X See AMC25.812(€)(2)) and

In the case of passengers seated in seats awbdrifor occupancy
during taxiing take-off, and landing in a compartment that does not
incorporate any part of the main cabin aisle, in lieuG#5.814¢e)(1),
egressthis compartment and enter the main cabin aisle using only
markings and visual features not more than thZ4ft) abovethe cabin
floor, and proceed to the exits using the marking system necessary to
completethe actionsas describedn CS25.812(ef1) and(e)2) above

The emergency lighting system must be designed so that after any single
transverse verticadeparation of the fuselage during crash landiag

Net-mere—than—25%of allhe percentage oelectrically illuminated
emergency lights required by this paragrapthich are rendered
inoperative, in addition to the lights that are directly damaged bg th
separation-,does not exceed the valgesetin the following table $e
AMC25.812(1)(1)):
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Maximum approved seating|Percentage
capacity of the typecertified
aeroplane as indicated in the
aeroplan& gype certificate data
sheet(TCDS)
More than 19 25%
10to 19 33.33% (i.e.
one third)
Less than 10 50%
0 X0

Amend C25.813 as follows:

C25.813 Emergncy exit access and ease of operation
0 X0

()6 X0

(40 X0

()  For @roplanes that have a passenger seating configuration of 20
or more, the projected opening of the exit provided may not be
obstructed and there must be no interference in opening the exit
by seats, berths, or other protrusions (including adjacent seats
adjusted totheir most adverse positiongpr a distance from that
exit not less than the width of the narrowest passenger seat
installed on the aeroplaner 40cm (15.75 inches)whichever is
the least

0 X0
(e) No door may be installed between any passenger seat that is occupiable for
take-off and landing and any passenger emergency exit, such that the door

crosses any egress path (including aisles, eatdss and passagewayéhee
AMC25813(e))

0 X0

Amend C325.854 as follows:

CS25.854 Lavatory fire protection
(See AM@5.854)
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For aeroplanes with a passenger capacity of 20 or morewith a cabin length of
18.29m (60ft) or more< :

0 X0

SUBPARFt EQUIPMENT

Amend C25.1309 as follows:

C25.1309 Equipment, systems anghstallations
(See AM@25.1309

The requirements of this paragraph, excagtidentified below, are applicable, in addititm
specific design requirements of @5, to any equipment or system as installed in the
aeroplane. Althoughthis paragraph does notapply to the performance and flight
characteristic requirements of Subpart B ath@ structural requirements of Subparts C and
D, it does apply to any system on whichmpliance with any of those requirements is
dependent. Certainisgle failures or jamsovered by CS 25.671(c)(1) and26%71(c)(3) are
excepted from thaequirements of CS 25.1309(b)(1)(ii). Certingle failures covered by CS
25.735(b) areexcepted from the requirements of C&.1309(b). The failureonditions
effects covered by C35.81Fa})}v)and CS 25.812 are exceptEdm the requirements of
CS 25.1309(b). Theequirements of CS 25.1309(b) apply powerplant installations as
specified in C35.901(c).

0 X0

Amend C285.1365 as follows:

C25.1365 Electricappliances, motors and transformers
0 X0
(b) The installation of galleys and cooking appliances must be @sitbminimise

the risk of overheat erfire, burns or spilled liquids to the aeroplane,
passengersand crew §ee AMC25.1365(b))

0 X0

Amend C35.1447 as follows:

C25.1447 Equipment standards for oxygefispensing units
0 X0
(c)6 X0

(3) There must batleasttwosufficientoutlets and units of dispensing equipment
of a type similar to that required by stgaragraph (c)(1) of this paragraph in all
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other compartments—orworkareas that may be occupied by passengers or

crew members during flight-e—toilets—washrooms—gallework—areas,—etc
(See AMC 25.1447 (c)(3))

0 X0

APPENDICES

Amend Appendix H as follows:

Appendix H

Instructions for Continued Airworthiness
(See AMC to Appendix H)

H25.1 General

(a) This Appendix specifies requirements for the preparation of InstructiongContinued
Airworthiness as required by CS 25.1529 and CS 25.1729.

X)
(c) The applicant must consider the effect of ageing structures in Itigtructions for
Gontinued Airworthiness (see AMC 220).

0 X0
H25.4 Airworthiness LimitationSsection

(a) Thelnstructions for Continued Airworthinesaust contain a section titled Airworthiness
Limitations that is segregated and clearly distinguishable from the rest of the document. This
section must set forth:

(1) Each mandatorynodification time replacment time, structural inspection interval,
and related structural inspection pcedure approved under @5.57%; and

X)

(4) A limit of validity (LOV)of the engineering data that supports the structural
maintenance programme, stated as a total number of accumulated flight cycles or flight
hours or both, approved under @S.571. Until the fulkcale fatigue testing is
completed and thd_OVis approvedthe Airworthiness Limitations Sectianust specify

an interim limitation restricting aircraft operation to not more than half the number of
the cycles accumulated on the fatigue test article.

(b) If the Instructions for Continued Airworthines®nsist ofmultiple documents, the section

required by this paragraph must be included in the principal manual. This section must contain

I £S3A0ftS adladSYSyd Ay I LINBYAYSyd t20FrGA2y i
is approved and variatons musta2 6 S | LILINE OSRQ®

Pagellof 103



Create a newAppendixSas follows:

AppendixS

Airworthiness requirements for norcommercially operated aeroplanes and leaccupancy
aeroplanes

(See AMC to Append®)
5.1 General

) Applicability unless otherwise specified within, the requirements of tAigpendix
are applicable to the passenger or crew compartments (interiors) of:

(1) non-commercially operated aeroplasevith a passengeseating configuration
of:

() up to and including 19assengers; or

(i) up to and including on&alf of the maximum passenger seating capacity
of the typecertified aeroplane as indicated in the aeroplangpe
certificate data sheet (TCDS)providedthat:

(A) the total number of passengerapproved for occupanc
during taxiing, takeoff or landingdoes not exceed 150 per
deck;and

(B) the total number of passengerapproved for occupancy
during taxiing, takeoff or landingon a deck does also not
exceed one half of the maximum passenger seating capacity
for that deck as indicated in the aeroplane TCDS.

(2) low-occupancy aeroplarsrrespective of the type of operations (commercial or
non-commercial) Alow-occupancy aerophe is defined as an aeroplane which
has a passenger seating configuration of:

(i) up to and including 19; or

(i) up to and including onéhird of the maximum passenger seating capacity
of the typecertified aeroplane as indicated in the aeroplane TCDS,
providedthat:

(A) the total number of passenger seats approved for
occupancy during taixig, takeoff, or landing does not
exceed 100 per deck; and

(B) the total number of passenger seatspproved for
occupancy during taxing, takeoff, or landing in any
individual zone between pairs of emergency exits (or any
dead end zone) does also not exceed -timed of the sum
of the passenger seat allowances for the emergency exit
pairs bounding that zone, using the passenger seat
allowance for eah emergency exit pair as defined by the
applicable certification basis of the aeroplanBor the
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(b)

purpose of determining compliance with this zonal
limitation, in the case of an aeroplane which has
deactivated emergency exits, it shall be assumed that all
emergency exits are functional.

Aeroplane Flight Manua{AFM) Limitatiort if compliance with any part of this
Appendix limits the aeroplane to necommercial operations, this limitation must be
included in thel®imitation€Bection of theAFM

S25.10 General Cabin Arrangement

@)

(b)

Interior Doors on Nofommercially Operated Aeroplanésee AMC to Append§
S25.10(a)): For a nesommercially operated aeroplane, installation of doors that
results in norcompliance with C35.813(e) isacceptable provided that it is ensured
by design and procedure that:

1)

)

®3)

each door is open before entering any of the taxiing, tak& and
landing phases;

each door remains open during taxiing, takdf, and landing, and
especially during and after a crasimtling; and

in the case of any probable failure or jammingaodloor in a position
other than fully open, any occupant is able, from any compartment
separated by that door, to restore in an easy and simple manner a
sufficient opening to access the compagnt on the other side of the
door.

Interior Doors on Commercially Operated Aeroplaii®se AMC to Append$
S25.10(b)): For a loaccupancy aeroplane having a passenger seating configuration of
19 or less, installation of doors that results innAmompliance with C35.813(e) is
acceptable provided that the conditiord S25.10(a)(1), S25.10(a)(2) and S25.10(a)(3)
are complied with and the following additional requirements are nfet each
passenger compartment created by a door or doors

(1)

()

Within the compartment, here is at least one emergency exit above the
waterline on each side of the fuselage that meets at least the
requirementsof a type IVemergencyexit for a compartment that ha a
passenger seating configuration of nine seats or less, a tfpelll
emergency exibtherwise; or

Within the compartment, lhiere is at least one emergency exit above the
waterline on one side of the fuselage that meets at least the
requirementsof a type IVemergencyexit for a compartment that ha a
passenger saing configuration of nine seats or less, or of a tilpe
emergency exibtherwise, and:

(i)  an occupantof the compartment wouldhot need to go through
more than one door to accesan emergency exit above the
waterline onthe otherside of the fuselage; and
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(i)  the demonstration of complianceith the provisions S25.10(a)(1)
and (2)doesnot rely on any passenger action, nor involve any
flight crew member leaving their position in the cockpit.

(c) Isolated Compartmentsach cabin compartment isolated from thest of the cabin
suchthat a fire starting in the compartment would not be direcagd quickly detected
by the occupants of another compartment, in an aeroplane that has a passenger
seating configuration of 20 or more, or which has a cabin length of nhame18.29m
(60ft), must be equipped with a smoke/fire detection system or equivalent which
allows detection within one minute after the start of a fire and provides a visual
indication in the cockpjtor a visual indication or audible warning in thespanger
cabin that would be readily detected by a cabin crew member. However, if it can be
demonstrated that a fire would be directhand quickly detected because the
compartment is likely to be occupied for tineajority of the flight time, such a system
is not required e AMC taAppendixS 25.10(c)).

(d) Deactivation of existing Emergency Exdeactivation of one of more emergency exits
that results in norcompliance with CS 25.807(e) is acceptalpeovided that
compliance with the following requimeents is shown (See AMC #ppendixS
5.10(d) and (e)):

(1) the number of passenger seats allowed in a zone between two
remaining adjacent pairs of emergency exits is limited to one half of the
combined rated capacity of the two pairs of emergency gxdaanded to
the nearest whole number);

(2) the number of passenger seats allowed in a zone with only one
remainingpair of emergency exits at one end (a so called d=adizone)
is limited to one half of the rated capacity of the pair of emergency exits
(rounded to the nearest whole numbend

(3) the distance fromeach passenger seat to at least oneemaining
emergencyexit, on each side of the fuselageemains compatible with
easy egress from the aeroplane

(e) Distance between Emergency Exieactivation of emergency exitghich results in
non-compliance with C35.807(f)(4) is acceptable on naommercially operated
aeroplanes only, providetthat:

(1) compliance with25.10(d) is shownand

(2) a distance of more than 18.28 (60ft) between aljacent remaining
emergencyexits is created only once per side of the fuselage on each
deck (See AMC #yppendixS £25.10(d) and (e)).
S25.20 Emergency Evacuation
(@ Flammability Requirements

(1) Mattresses of permanent bed installations that are located in
compartments isolated from the main passenger cabin by doors or
equivalent means that would normally be closed duriagiing take-off,
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(b)

and landingdo not needto meet the ®il Burner Tesrequirement of
AppendixF, Part Il as required by @25.853(c)(See AMC taAppendixS
25.20(a)(1))

(2) On nonrcommercially operated aeroplanes only, compliance with
C25.853(d)does not needto be demonstrated if it can be shown by
test or a combination btest and analysis under the conditions specified
in AppendixJ that the maximum time for evacuation of all occupants
does not exceed 48ec.

Access to Typd and IV Emergency Exitew-occupancy aeroplanes that have a
passenger seatingconfiguration of 19 or less and naommercially operated
aeroplanes may havenatem deployable ito the region defined by C&.813 (c)(4)(i)
or C25.813 (c)(1), (2) or (3yhich creates an obstruction antherefore, leads to
non-compliancewith one ormore of the aforementioned requirements, providéuat:

(1) itis ensured that thétem will be safely stowedbefore entering any of
the taxiing takeoff, approach and landing phases, by means of a
position monitoring and alerting system thain a timely nmanner,
notifies the flight crew and compels the passengers to stow the item if it
is in a position that creates an obstructioBeé AMC toAppendixS
5.20(b)1)). It must be substantiatedthat, with the item in its most
adverse position(s), the remaining exit is at least as effective as aVWype
emergencyexit, unless it can be shown that following any single failure,
an exit at least as effective as a Tygemergencyexit can be obtained
by simple and okeus meanspr

(2) the approved passenger configuration is such that this number of
passengers can be evacuatdéttough the exit in questionwith the
obstruction in its most adverse positiceind under the conditions of
AppendixJ, at least as quickly as thearimum number of passengers
allowed by C&5.807(g) without the obstruction It must be
substantiatedthat, with the obstruction in place, the remaining exit is at
least as effective as a Typéemergencyexit; or

(3) for aeroplanes required to have at leashe cabin crewmember on
board, the item is intended for usenly by a cabin crewnemberthat
has direct viewof the deployable item and can confirthat it is correctly
stowed and securedvhile they areseatedduring taxiing take-off, and
landing.

S$25.30 Circulation Inside Cabin During Flight

@)

Width of Aisle for low-occupancy aeroplanes that have a passenger seating
configuration of 19 or less, arfdr non-commercially operated aeroplanes, the design
must be such that the dimensional requirente of C25.815 can be achieved during
all flight phases, except that the width of aisle may be reducedrtoduring inflight
operations providedthat compliance with the following additional requirements is
shown Gee AMC tcAppendixS S25.30(a)):
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(1) all areas of the cabin must be easily accessible by passengers or crew in
the event of an emergency situation (e.gflight fire, depressurisation);

(2) placard instructiondor restoring the aisle to theaxiing take-off, and
landing configuratioomug be provided at the locations whetée width
of the cabin aisle is reducednd

(3) procedures must be established and documented in the AFM for
restoring the aisle width fotaxiing take-off, and landing.

(b) Firm Handholdsin lieu of the requirement®f C25.785()), if the seat backs do not
provide a firm handhold, there must be an acceptable means to enable persons to
steady themselves while using the aisles in moderately rough See AMC to
AppendixS 25.30(b)).

S25.40 Markings and Placards

(@ Wo SmokingPlacards and Lavatory Ashtrayissmoking is to be prohibitedn lieu of
the requirements of C25.791(a) and C&.791(df I NB RdzOS Rsmbkingo SNJ 2 T Wb
placard may be providedand lavatory ashtrayslo not need to be provided in
accordance with the following

Q) I o¥Pdmokingplacard must be conspicuously located inside the
passenger compartmernin the immediate vicinity of each door that can
be used as a passenger boarding doBach placard must be clearly
legble for passengers entering the aeroplgne

(2) compliance with C85.853(g) is not require&nd

(3) the indication that smoking is prohibited must be the subject of a
passenger briefingand te requirement for tlis briefing must bepart of
the AFM.

(b) Briefing Card Placardor noncommercially operated aeroplanes, the instructions
required by C85.1541 for properly setting the cabin in its configuration approved for
taxiing, take-off, and landing may alternatively be provided by a reduced number of
placards, each one referring to a briefing card. In that c&e AMC toAppendixS
5.400)):

(1) the detailed minimum instructions to be included in the briefing card
must be part of the type design and referred to in th&imitation€
section of theAFM;and

(2) the briefing card must be easily accessible from each passengerAseat
dedicated stowage must be providead stow the briefing card within
easy reach of each seated passenger with their seas fasdtened.

(c) Seats in Exce$See AMC taAppendixS $25.40€))

(1) If the total number of seats that are approved for occupancy during
taxiing, takeoff, and landing is greater than thapproved passenger
seating configuration, the difference between these two quantities is
deemed to be seats iexcess. If seats in excess exasplacardndicating
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the approvedpassengeseatingconfigurationmust beinstalled adjacent
to each door that can be used as a passenger boarding dosmpl@bard
must be clearly legiblefor passengers entering the aeiane.

Additionally, a note must be included in thiimitation€xsection of the
AFM stating that there are excess seats instali@ad indicaing the

maximum number of passengeifsat may be transported.

(2) For each seating location available fam-flight use only (including in
flight-only seats, beds, berthand divans) a placard indicating that the
location is not to beoccupied during takig, take-off, and landingmust
be installed such thate placardis legible to the seated occupant

S2550 Cabin Attendant Direct View

In lieu of the requirements of CS 25.785(h)(@mpliance withthe following cabin attendant
direct view requiremerg maybe shown

(@) For norcommercially operated aeroplanes, at least half of the installed cabin crew
member seats must face the passenger cabin.

(b) For lowoccupancy aeroplanes;abin crew member seatmust be, to the extent
possible, without compromising proximity to a required floor level emergency exit,
located to provide direct view of the cabin arear fwhich the cabin crew member is
responsiblgSeeAMC to Appendi$, S25.50()
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BOOK2

AMCt SUBPARB

AmendAMC 25.201(d) as follows:

AMC 25.201(d)

Stall Demonstration

0 X0

2 Unless the design of the automatic flight control system of the aeropaniects

against such an event, the stalling characteristics and adequacy of stall warning, when
the aeroplane is stalled under the control of the automatic flight control system, should
be investigated. (See also CS 25.%829).)

AMCt SUBPART C

Replae AMC 25.571(a), (b) and (e), and AMC 25.571(b) and (e) by a new AMC 25.571 as
follows:

AMC 25.571
Damage tolerance and fatigue evaluation of structure
1. PURPOSE

This AMC provides guidance for compliance with the provisions of CS 25.571 pertaining to the
damage tolerance and fatigue evaluation requirements for aeroplane metallic anemetailic
structure. It also provides rational guidelines for the evaluation of scatter factors for the
determination of life limits for parts categorised as séfe. Addtional guidance material for
certification of nommetallic structures that must also comply with CS 25.571 is contained in
AMC20-29.

2. (RESERVED)

3. REFERENCES
CS 25.57Damage tolerance and fatigue evaluation of structure
CS 25.152fhstructions for Continued Airworthiness
AMC 2620 Continued Structural Integrity Programme,

AMC 2629 Composite Structure.
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4. DEFINITIONS OF TERMS USED IN THIS AMC

W51 YF3IS G2t SN yOSQ A& GKS | G0N o6 dzirefuired Fesidusl S & G N
strength without detrimental structural deformation for a period of use after the structure has
sustained a given level of fatigue, environmental, accidentalliscrete source damage.

Patiguecritical structure (FCS)s structure thatis susceptible to fatigue cracking that could lead to a
catastrophic failure of an aircraft.

WIKRSFSQ 2F | AGNUzOGdzZNBE A& (GKIFG ydzYoSNI 2F S@Syi.
which there is a low probability that the strength willgtade below its design ultimate value due to
fatigue cracking.

W5 SEckvie@  f 65{DUVQ Aa GKS LISNA2R 2F GAYS oO0Ay FfA13
design and/or certification during which thaircraft structure is reasonably frefom significant
cracking.

Wt NA @iOdtutdlef SYSYy G o6t {90Q Aa Iy StSYSyild GKIFG O2y{N
flight, ground, or pressurisation loads, and whose integrity is essential in maintaining the overall
structural integrity of theaeroplane.

W5 Sddsignp2 Ayd o655t0Q Aa Ly |NBIF 2F adNHOGdz2NBE (K
structure to fatigue cracking or degradation such that the structure cannot maintain its load carrying
capability, which could lead to a catastitop failure.

Ly WwaAy3atsS 2R LI GK aidNHzOGdNBEQ GKS | LILX ASR 2
failure of which would result in the loss of the structural capability to carry the applied loads.

Ly Wydz GALX S 21 R iedJdoddK areadistNtile€di tomNighQedundast stiudtakak

members so that the failure of a single structural member does not result in the loss of structural
capability to carry the applied loads.

W2 A RS HdtitNisdk K- 3S 62 C50Q AY I sediby thézbrultanBus preésené@ ioft NI O
cracks at multiple structural details that are of sufficient size and density whereby the structure will
no longer meet the residual strength requirement ofZ53%71(b).

(1) Wadz atadify$y 3S 6a{50Q Aa | &2dNOS 2F GHARSEALINBI
the simultaneous presence of fatigue cracks in the same structural element.
(2) Wa dzf demeditds Y 3S 0a950Q A& | &a2dz2NOS 2F 6ARSAELIND

by the simultaneousqgsence of fatigue cracks in adjacent structural elements.

B) W{ G NHzOG dzNI f YVVRR FADI KBy LRRYYViGAYy (GAYS gKSy
modified to preclude WFD.
@) WLy ALISO0A 20$PRa RIANIG K92 ALl Yy Ay A Yh8 fledtiarBy & LIS G
initiated due to a specific probability of having an MSD/MED condition.
W{OFAGGSNI FIOG2NR Aa | tAFS NBRAZOGA2Y FF OG2NJ) dza SF
results.
W[ AYAL 20V ofthefedgRéering data thaupports the structural maintenance programme
is not more than the period of time, stated as a number of total accumulated flight cycles or flight
hours or both, during which it is demonstrated by test evidence, analysis and, if available, service

experiece and teardown inspection results of hitime aeroplanes, that widespread fatigue
damage will not occur in the aeroplane structure
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Wh2NXIt YIAYGSylFyOSQ Aa dzyRSNERG22R G2 0SS GK2z2as$s
base maintenance inputs requig general visual inspections and is normally associated with a zonal
programme. The zonal programme is a collective term comprising selected general visual inspections
and visual checks that are applied to each zone, defined by access and area, teydteck and

power plant installations and structure for security and general condition. A general visual inspection

is a visual examination of an interior or exterior area, installatmmassembly to detect obvious

damage, failuregor irregularity. Thisdvel of inspection is made from within touching distance unless
otherwise specified. A mirror may be necessary to enhance visual access to all exposed surfaces in
the inspection area. This level of inspection is made under normally available lightingarenduch

as daylight, hangar lighting, flashlight, or droplight and may require removal or opening of access
panels or doors. Stands, laddeos platforms may be required to gain access.

We¢SINR2gY AyallSOGAz2yQ Aa (KSd usihgedesBuctive idsfectibhA & | & & €
techniques or visual (magnified glass and dye penetrant) or ptred nondestructive inspection

methods (eddy current, ultrasonic) to identify the extent of damage, within a structure, caused by
fatigue, environmental andacidental damage.

WCARTFSQ A& GKS TGUNROGDzGS 2F GKS adGNHz2OGdzNB G KF G L
period of unrepaired use after the failure or partial failure of a principal structural element.

W2 QBage behaviod® A @ointiirktige when, without intervention, 5@ of the fleet is expected to
develop WFD for a particular structure.

W[ SPSEt m O2NNRaA2yQ AaY
damage occurring between successive inspections that is within allowable damagedimits;

damage occurring betweenuccessive inspections that does not require structural reinforcement,
replacement or new damage tolerance based inspections;

corrosion occurring between successive inspections that exceeds allowable limits but can be
attributed to an event not typicadf operator usage of other aircraft in the same fleet;

light corrosion occurring repeatedly between inspections that eventually requires structural
reinforcement, replacemenbr new damageolerancebased inspections.

5. BACKGROUND

(@) Since the early I®s there have been significant staté-the-art and industrypractice
developments in the area of structural fatigue and -fgife strength evaluation of
transport category aeroplanes. Recognising that these developments could warrant
some revision of th existing fatigue requirements ofZ&.571 and 25.573 of 14 CFR
Part25, the Federal Aviation Administration (FAA), orNb&emberl976 (41 FR 50956)
gave notice of the Transport Category Aeroplane Fatigue Regulatory Review Programme
and invited interestd persons to submit proposals to amend those requirements. The
proposals and related discussions formed the basis for the revision of the structural
fatigue evaluation standards of Z.571 and825.573 of 14 CFR Part 28nd the
development of guidancenaterial. To that end, 85.571 was revised§ 25.573 was
deleted (the scope of 85.571 was expanded to cover the substance of the deleted
section), and guidance materiaFAA AC25.5711) was provided which contained
compliance provisions related to th@oposed changes.
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(b) Since the issuance dfAAAC25.5711 on 28 September1978, additional guidance
material, including information regarding discrete source damage, was developed and
incorporated in revision 1A onMarch1986. The AC was further revised ©8.2.1997
(revision 1B) to add guidance on the elements to be considered in developintifeafe
scatter factors for certification. Although FAR, JARd C25.571 havesince 1978
required consideration of fatigue damage originating at multiple sites,FAA AC was
further revised on 2%pril 1998 (revision 1C) to add guidance material whose objective
was to preclude widespread fatigue damage (resulting from MSD or MED) from
occurring within the design service goal of the aeroplane, and to aid in the
determination of thresholds for fatigue inspection and/or other special fleet actions.
JAR/C25.571 were not harmonised with the 1998 amendment of 14 CFR 25.571. Under
the auspices ofthe Aviation Rulemaking Advisory Committe®RAQE the General
Structue Harmonization Working GrougSHWEdrafted NPA 2592 proposing the
Limit of Validity(LOV, greater emphasis on testing, corrosion and manufacty ramgl
accidental damage in the 25.571 requirements and corresponding AC material to
support this. EASA AMC-R0n/ 24/ G A Yy dzA y 3 { G NXzO (i dzhdrofluced y G S 3 NJ&
the LOMconcept in 2007. A25.5711D, issued on 13anuary2011, provides guidance
in sypport of 14 CFR 25 Amdt 132 which introduced H@Vrequirement. Thus, AMC
25.571 has been revised to provide guidance for establishingQyfor the structural
maintenance programme as will now be required by26571. In conclusion, this AMC
revisionbased on the GSHWG work and recently developed FAA guidance, now better
harmoniseswith the EASA guidancAC 25.5741D, and industry practice.

6. INTRODUCTION

(a) General

The content of this AMC is considered BASAINn determining compliance with the
requirements of CS 25.571. The objective is to prevent catastrophic structural failures
caused by fatigue damage (FD) (including e.g. widespread fatigue damage (WFD)),
environmental deterioration (ED) (e.g. corrosion daya), or accidental damage (AD).

Compliance involves good design practice to endinat damage tolerance can be
achieved and the establishment of maintenance actions developed in compliance with
CS25.1529. Taken together, they result in a structure véhtre combination of design
characteristics and maintenance actions will serve to preclude any failure due to FD, ED,
or AD.

C25.571(a)(3) requires the applicant to establish inspections or other procedures
(herein also referred to as maintenance actipras necessary to avoid catastrophic
failure during the operational life of the aeroplane based on the results of the
prescribed fatigue and damage tolerance evaluations.

CX5.571(a)(5) requires development of inspections for ED and AR5.6BL(b)
requires the applicant to establish drOV Furthermore, CS 25.571(b) and (c) require
establishment of inspections and replacement times respectively based on the damage
tolerance and fatigue characteristics of the structure. Th@Vis, in effect, the
operational life of the aeroplane consistent witthe evaluations accomplished and
maintenance actions established to prevent WFD. 0BG¥/is established based on WFD
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considerations and it is intended that all maintenance actions required to address
fatigue damag, environmental deterioration (e.g. corrosion damage for metallics,
moisture for composites), and accidental damage (e.g. impact, lightnipdd the LOV

are identified in the structural maintenance programme. All inspections and other
procedures (e.gnodification times, replacement times) that are necessary to prevent a
catastrophic failure due to fatigue, up to th®\ must be included in thAirworthiness
Limitations Section (ALS)f the Instructions for Continued Airworthines$C@, as
required by CS 25.1529, along with th©V

CS 25.571(d) requires the structure to be designed such that sonic fatigue cracking is not
probable or if it arises it will not result in a catastrophic failure. @5.571(e) requires

the structure to be designed to withstand damage caused by specified threats such that
the flight during which the damage is sustained can be completed.

(1) C5.571(@)(5)T Environmental and accidental damage inspections and
associated prcedures

Inspections for ED and AD must be defined. Special consideration should be given
to those areas where past service experience indicates a particular susceptibility
to attack by the environment or vulnerability to impact and/or abuse. It is
intended that these inspections will be effective in discovering ED or AD before it
interacts with fatigue related phenomena, and that the ED or AD will, therefore,
be removed/repaired before it presents a significant risk. Typically these
inspections are largelydefined based on past service experience using a
qualitative or quantitative process in combination with tAé@line Transportation
Association ATA Maintenance Steering Group (MP& process. For new
structure and materials, testing may be required teakiate likely AD and the
subsequent tolerance of the design to it. For ED prevention, an effective CPCP is
necessary, which will contain tasks and procedures in addition to inspections that
will help prevent initiation angwhen necessary, the recurrencoé corrosion (see
AMC20-20). Furthermore, C&.571 requires that the ALS must include a
statement that requires the operator to include a CPCP in their maintenance
programme that will control the corrosion to Level 1 or better.

Any special inspectionsgagired for AD and ED, i.e. ones in addition to those that
would be generated through the use of the MS@rocess for AD and ED, or the
baseline CPCP development, and which are necessary to prevent catastrophic
failure of the aeroplane, must be included fhe ALS of the ICA required by
CS25.1529. If a location is prone to accidental or environmental damage and the
only means for detection is one that relies on the subsequent development of a
fatigue crack from the original damage, then that inspection trhes placed in

the ALS of the ICA.

Note: The AD and ED inspection programme including the baseline CPCP are
equally applicable to structures showing compliance witlR2&S7ib) and (c)
respectively.

(2) CS 25.571(b) and (r) Fatigue damage inspections optacement times
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(b)

(©)

Inspections for fatigue damage or replacement times must be established as
necessary. These actions must be based on quantitative evaluations of the fatigue
characteristics of the structure. In general, analysis and testing will be recoired
generate the information needed. The applicant should perform crack growth and
residual strength testing to produce the design data needed to support crack
growth and residual strength analyses. Rdale fatigue test evidence is required

to support he evaluation of structure that is susceptible to WFD. Test evidence is
needed to support analysis used to establish gki¢ereplacement times.

0) Inspection or replacement

Compliance with C&.571(b) is required unless it can be demonstrated to
the satisfaction of the authority that compliance cannot be shown due to
practical constraints. Under these circumstances, compliance with
CX5.571(c) is required. The only common example of structure where
compliance with the requirements of @5.571(c), ifieu of C25.571(b),
might be accepted, would be the landing gear and its local attachments.

(i)  ALS of the ICA

All inspections and replacement times necessary to detect or preclude
fatigue cracking scenarios, before they become critical, must be included in
the ALS of the ICA required by Z551529.

(i)  Limit of Validity LOV
An LOV for the structural maintenance programme must also be

determined and included in the ALS of the ICA. See section 11 of this AMC
for additional guidance on theOV

Typical loadingmectrum expected in service

The loading spectrum should be based on measured statistical data of the type derived
from government and industry load history studiesd where insufficient data are
available on a conservative estimate of the anticipate@ wé the aeroplane. The
development of the loading spectrum includes the definition of the expected flight plan,
which involves ground manoeuvres, climb, cruise, descent, flight times, operating
speeds, weights and altitudes, and the approximate time tospent in each of the
operating regimes. The principal loads that should be considered in establishing a
loading spectrum are flight loads (gust and manoeuvre), ground loads (taxiing, landing
impact, turning, engine ruap, braking, thrust reversing andwing), and pressurisation
loads. Operations for crew training and other pertinent factors, such as the dynamic
stress characteristics of any flexible structure excited by turbulence or buffeting, should
also be considered. For pressurised cabins, the hgpdpectrum should include the
repeated application of the normal operating differential pressure and the
superimposed effects of flight loads and aerodynamic pressures.

Areas to be evaluated

When assessing the possibility of serious fatigue failuresgdéiseggn should be examined
to determine probable points of failure in service. In this examination consideration
should be given, as necessary, to the results of stress analyses, static tests, fatigue tests,
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strain gauge surveys, tests of similar structuwrahfigurations, and service experience.
Service experience has shown that special attention should be focused on the design
details of important discontinuities, main attach fittings, tension joints, splices, ard cut
outs such as windows, doors, and otlogrenings. Locations prone to accidental damage
(such as that due to the impact with ground servicing equipment near aeroplane doors)
or to corrosion should be identified for analysis.

(d) Analyses and tests

Fatigue and damage tolerance analyses should be wxied unless it is determined

that the normal operating stresses are of such a low order that crack initiation and,
where applicable, significant damage growth is extremely improbable. Any method used
in the analyses should be supported by test or sendgperience. Typical (average)
values of fatigue respectively fracture mechanics material properties may be used in
fatigue analysis respectively residual strength and crack growth analyses. The effects of
environment on these properties should be accountedif significant.

Generally, testing will also be necessary to support compliance wighbG%1(b) or (c).
The nature and extent of testing of complete structures or portions will depend on
applicable previous design and structural tests and serviqeemence with similar
structures. Structural areas such as attachment fittings, major joints, changes in section,
cut-outs, and discontinuities almost always require some level of testing in addition to
analysis. When less than the complete structure dasted, care should be taken to
ensure that the internal loads and boundary conditions are valithen tests are
conducted to support the identification of areasisceptible to fatiguethe duration of

the test should take into account factors such as mateand loading spectrum
variability, together with the expected operational life. ReferAgpendix 2 for specific
guidanceregardingtesting required to establish the LOV.

(e) Discrete source damage

It must be shown that the aeroplane is capable of successfully completing a flight during
which specified incidents occur and result in immediately obvious damage. The
maximum extent of the damage must be quantified and the structatest beshown to

be cgable of sustaining the maximum load (considered as ultimate) expected during
the completion of the flight. There are no maintenance actions that result from this
evaluation.

7. DAMAGE TOLERANCE EVALUATION

(a) General

The damage tolerance requirements of 253571 (b) are intended to ensure thahould
fatigue, corrosionor accidental damage occur within tHeOV the structure will be
capable of withstanding the loading conditions specified iR2&571(b)(1) through
(b)(6) without failure or detrimental stitural deformation until the damage is
detected. The evaluation should include identifying the PSEs, defining the loading
conditions and conducting sufficiently representative structural tests or analyses, or
both, to provide sufficient data for the estabhment of the inspection programme.
Although this process applies to either single or multiple load path structure, the use of
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multiple load path structures should be given priority in achieving a dar@geant
design. The principle analytical tool ustd metallic materials to perform a damage
tolerance evaluation is based dracture mechanics. A discussion of this approach is
presented in Appendix 1 of thiuidancematerial. The means of establishing th®V
and maintenance actions specifically asated to WFD is addressed in detail in
Sectionll of this AMC.

(b) Damagetolerant characteristics

(©)

(d)

(€)

A damageolerant structure has two notable attributes:

(1) The structure can tolerate aignificantamount of damage, due to fatigue,
environmental or accidental eterioration without compromising the continued
airworthiness of the aeroplane (residual strength and rigidity).

(2) The structure can sustain that damage long enough to be found and repaired
during scheduled or unscheduled maintenance (inspectability).

Design considerations

To achieve a damagelerant structure, criteria should be established to guide the
design process so that this design objective is achieved. The design process should
include a damage tolerance evaluation (test and analysis) to dstraie that the
damagetolerant design objectives are achieved, and to identify inspections or other
procedures necessary to prevent catastrophic failure. Reliance on special inspections
should be minimised by designing structure with easily detectabtg (gsual) cracking
modes. Since the occurrence of WFD can complicate a datnbgant evaluation to

the point that reliable inspections programmes cannot be developed even with
extremely intensive inspection methods, it must be demonstrated, with sefficiull-

scale fatigue test evidence, that adequate maintenance procedures are contained in the
ALS of the ICA, such that WFD will not occur withinLi®& A discussion on several
issueghat an applicant might face in demonstrating freedom from WFD is contained in
Appendix 2o this AMC

Design features

Design features which should be considered in attaining a dastdgeant structure
include the following:

(1) multiple load path construction aridr the use of damage containment features
to arrest fast fracture or reduce the crack growth rate, and to provide adequate
residual strength;

(2) materials and stress levels that provide a slow rate of crack propagation
combined with high residual strengthna

(3) arrangement of design details to ensure a sufficiently high probability that a
failure in any critical structural element will be detected before the strength has
been reduced below the level necessary to withstand the loading conditions
specifiedin CS 25.571(b).

Probabilistic evaluations
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No guidance is provided in this AMC on probabilistic evaluatMormally, damage
tolerance assessments consist of a deterministic evaluation of design features described
in paragraphs (@)(1), (2) and (3). Paragphs (f) to i) below provide guidelines for this
approach.

PSEs, detail design points, and locations to be evaluated

In accordance with C%.571(a), a damage tolerance and fatigue evaluation should be
conducted for each part of the structure which coutdntribute to a catastrophic
failure. PSEs such as wing, empennage, control surfaces and their systems, the fuselage,
engine mountings, landing gears, and their related primary attachments, and all DDPs
susceptible to fatigue that could contribute to a tastrophic failure should be
evaluated.

In accordance with C&.571(a)(1)(ii), this evaluation must include the identification of
PSEs and DDPs, the failure of which could contribute to catastrophic failure of the
aeroplane. As defined in this AMC, a pipal structural element is an element of
structure that contributes significantly to the carrying of flight, ground, or pressurisation
loads and whose integrity is essential in maintaining the overall structural integrity of
the aeroplane. When identifyq PSEs, consideration should be given to the effect
caused by partial or complete loss or failure of structure with respect to continued safe
flight and landing, considering all flight phases including stability, control and
aeroelasticity.

A DDP is an aseat higher risk of fatigue cracking than other areas, and may warrant
specific actions such as special inspections or other procedures to ensure continued
airworthiness.

(1) Locations requiring evaluatiotan be determined by analysis or by fatigue tests
on wmplete structures or subcomponents. However, tests may be necessary
when the basis for analytical prediction is not reliable, such as for complex
components. If less than the complete structure is tested, care should be taken to
ensure that the internaldads and boundary conditions are valid.

The selection criteria for DDPs should also include the following considerations:

(@) any evidence of cracking encountered in serviceaoaomparable structure;

(b) any evidence of cracking found during fatigue testingaonomparable
structure;

(c) available strain gauge data;
(d) locations where permanent deformation occurred on static test articles;
(e) areas analytically shown to haaegelatively low crack initiation life;

()  susceptibility to corrosion or other environmental detewtion (e.g.
disbonding);

(g) potential for manufacturing anomalies (e.g. new or novel manufacturing
processes where the potential for damage may not be well understood);

(h) vulnerability to inservice induced accidental damage;

(i) areas whose failure would creakeggh stresses in the remaining structure;
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() elements in high tension or shear,

(k) low static margin;

() high stress concentrations;

(m) high load transfer;

(n) materials with high crack growth rates;

(o) some DDPs may exist outside of PSEs and may also have been classified as
fatigue critical structure, e.g. undercarriage door attachments (see
Appendix 5 for discussion on PSEs, FCS and DDP);

(p) areas where detection of damage would be difficult;

(q) locatiors subject to vibrations or other mechanisnthat may lead to
premature wear &stener holes; and

() locations vulnerable to moisture ingress or retention.

2) Examples ofrincipalstructural elements (PSES)

Typical examples of structure which are usually considered to bedPSEs
()  Wing and empennage

(@) control surfaces, slats, flaps, arttieir mechanical systems and
attachments (hinges, tracks, and fittings);

(o) primary fittings;
(c) principal splices;
(d) skin or reinforcement around ctguts or discontinuities;
(e) skinstringer combinations or integrally stiffened plates;
(f)  spar caps;
(@ sparwebs; and
(h) ribs and bulkheads.

(i)  Fuselage
(@) circumferential frames and adjacent skin;
(o) pilot window posts;
(c) pressure bulkheads;
(d) skin and any single frame or stiffener element around aaait
(e) skin or skin splices, or both, under circumferential loads;
()  skin or skin splicesr both, under fore and aft loads;
() skin and stiffener combinations under fore and aft loads;
() door skins, frames, stops and latches;
()  window frames; and

G) floor beams.

1 Floor beams are not always critical but should be checked for criticality, particularly those located

next to cut -outs or within non  -circular pressurised sections.
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(i)  Landing gear and their attachments
(iv) Engine mounts and struts

(v) Thrust reverser components, whe failure could result in inadvertent
deployment

(3) Extent of Damage.

Each particular design should be assessed to establish appropt@ateage
criteria in relation to inspectability and damag&tension characteristics. In any
damagedetermination, ncluding those involving multiple cracks, it is possible to
establish the extent of damagm terms of detectability with the inspection
techniques to be used, the associated initially detectadyeck size, the residual
strength capabilities of the struste, and the likely damagextension rate
considering the expected stress redistribution under the repeated loads expected
in service and witlthe expected inspection frequency. Thus, an obvious partial
failure could be considered to be thextent of the camage or residual strength
assessment, provided a positive determination is made thatfatigue cracks will

be detectable by the available inspection techniques at a sufficiently early stage
of the crack development. The following are typical examplepanfial failures
which should beonsidered in the evaluation:

0) Detectable skin cracks emanating from the edge of structural openings or
cutouts;

(i) A detectable circumferential or longitudinal skin crack in the basic fuselage
structure;

(i) Completeseveranceof interior frame elements or stiffeners in addition to a
detectable crack in the adjacent skin;

(iv) A detectable failure of one element where dual construction is utilised in
components such as spar caps, window posts, window or door frames, and
skin structue;

(v) The presence of a detectable fatigue failure in at least the tension portion
of the spar web or similar element; and

(vi) The detectable failure of a primary attachment, including a control surface
hinge and fitting.

(g) Inaccessible areas
Every reasonable effoshould be made to ensure inspectability (reference26811)
of all structural parts. In those cases where inaccessible and uninspectable blind areas
exist, the damage tolerance evaluation should allow for extension of damage into

detectable areas or emonstrate sufficient residual strength up to theOVwithout
inspection.

(h) Residual strength testing of principal structural elements

Analytical prediction of the residual strength of structures can be very complex due to
non-linear behaviour, load redisbution and the potential for a multiplicity of failure
modes. The nature and extent of residual strength tests will depend on previous
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(i)

experience with similar structures. Simulated cracks should be as representative as
possible of actual fatigue damage. ¥h it is not practical to produce actual fatigue
cracks, damage can be simulated by cuts made with a fine saw, sharp blade, guillotine,
or other suitable means. Whatever artificial means are used to simulate sharp fatigue
cracks, sufficient evidence shdube available from tests to indicate equivalent residual
strength. If equivalency cannot be shown, every attempt should be made to apply
enough cyclic loading to generate fatigue cracks from the artificial damage prior to
applying residual strength loadSpecial consideration should be given to the procedure
for pre-cracking so that subsequent test results are representative. This can be an issue
when slow stable tearing in ductile sheet or plate material is part of the failure
mechanism. Inappropriate pfrcracking loads can lead twon-conservative results. In
those cases where bolt failure, or its equivalent, is to be simulated as part of a possible
damage configuration in joints or fittings, bolts can be removed to provide that part of
the simulation.

Damage tolerance analysis and tests
(1) It should be determined by analysis, supported by test evidence, that:

(i)  the structure, with the extent of damage established for residual strength
evaluation, can withstand the specified residual strength lo@dssidered
as ultimate loads); and

(i) the crack growth life under the repeated loads expected in service
(between the time the damage becomes initially detectable and the time
the extent of damage reaches the value for residual strength evaluation)
providesa practical basis for development of the inspection programme
and procedures described 8ection8 of this AMC.

(2) The repeated loads should be as defined in the loading, temperature, and
humidity spectra. The loading conditions should take into accounteffects of
structural flexibility and rate of loading where they are significant.

(3) The damage tolerance characteristics can be shown analytically by reliable or
conservative methods such as the following:

() By demonstrating quantitative relationgis with structure already verified
as damagseolerant; or

(i) By demonstrating that the repeated loads and residual strength load
stresses do not exceed those of previously verified designs of similar
configuration, materials, and inspectability.

8. INSPECTION REQUIREMEN

@)

Damage detection

Detection and repair of damage before it becomes critical is the most important factor
in ensuring that the damage tolerance characteristics of the structure are maintained.
For this reason, C%.571 requires thathe applicant establish inspections or other

procedures, as necessary, to prevent -catastrophic failure from accidental,
environmental, or fatigue damage, and include those inspections and procedures in the
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(b)

ALS of the Instructions for Continued Airworthsserequired by C&5.1529 (see also
Appendix H to Pai25).

Due to the complex interactions of the many parameters that affect the damage
tolerance evaluation, such as operating practices, environmental effects, load sequence
effects on crack growthand \ariations in inspection methods, operational experience
should be taken into account in establishing inspection thresholds, repeat inteavals
inspection procedures.

Environmental and accidental damage inspection programmes

The inspections developathder C25.571(b) are primarily for the detection of cracks
developing from fatigue, accidental damage, and corrosion. As required by
C25.571(a)(5), a separate programme needs to be implemented for the early
detection of environmental and accidental dage. This is intended to minimise the risk
of:

(1) interaction between corrosion and fatigue cracking;
(2) accidental damage developing into fatigue cracks; or
(3) corrosion developing due to accidental damage.

In many cases this can be accomplished throughMa@tenance Review Board/iRB
activity or equivalent process agreed BASAfor a new large aeroplane model using
MSG3 procedures. These procedures also require that a CPCP be developed.

For ED and AD programmes developed under the auspices of the MRBujritmum
ALS content associated with AD and ED may generally be limited to:

T a reference to thedocuments that contain the MRB report (MRB&#rived
maintenance tasks for AD and ED; and

T the need to incorporate and maintain an effective CPCP in the opd&t®
programme; and

T a statement requiring operators to control corrosion to Level 1 or better.

It is also important to explain to operators the link between the AD and ED inspection
programmes and CS 25.571 and CS 25.1529 compliance.

Inspections that are designed to detect fatigue cracking resulting from AD or ED, where
the originating damage cannot otherwise be demonstrated to be detected prior to the
development of the fatigue cracks, must also be directly included in the ALS. Wor ne
structure where there is limited supporting data from service experience, the MRB will
depend heavily on input from the analyses and test programmes conducted by the
applicantduring certification, and for this reason significant cooperation is required
between those involved directly in certification and those participating in the MRBR
development. Care should also be taken to ensure that the damage assumptions made
remain conservative after entry into service. A check of the continued validity of the
certification assumptions can be achieved through fleet leader programmes and robust
reporting requirements. If there is any doubt about the likely performance of a
completely new structure with respect to AD and ED, certain specific inspections in
vulnerabk areas may be better placed in the ALS.
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The baseline CPCP may be established through the INRBtry Steering Committee

(ISC) using existing procedures for MRBR development or developed bppheant

and submitted directly toEASA (Note: Providedhe operator has an NA&Approved
maintenance programme that controls corrosion to Level 1 or bettedpés notneed

to follow exactly the baseline CPCP offered by tlgpe certificate holder (TCH.

| 26 SHSNE | tf NBGAAAZ2Yy A ( 2ADinKsSbe ¢andideréd by IN2 3 NJ
the operator for incorporation in the operators MP under the Pdrtequirements.)

Reporting requirements for these programmes should extend to overhaul procedures
where the condition of the part should be assessed and reportedtdide of approved
limits, whether or not it is to remain on the component being overhauled.

Changes andupplementaltype certificates (STGjust also be provided with inspection
programmes that address ED and AD.

Inspection threshold for fatigueracking

The inspection threshold is the point in time at which the first planned structural
inspection is performed following entry into service. The threshold may be as low as the
repeat interval, or may allow for a longer period of operation, providestain
conditions are met.

The concept of delaying an inspection threshold beyond the repeat interval is based on
the premise that it will take a certain amount of time before fatigue cracks would
develop to a size that would be detectable during a st inspection. Consequently,

it may be acceptable to wait some period of time before starting to inspect for fatigue
cracks.

C25.571(a)(4) requires inspection thresholds for certain structure to be derived
assuming that the structure contains an iaitflaw of the maximum probable size that
could exist as a result of manufacturing processes or manufacturing or sersiceed
damage. For metallic structure this would typically be achieved using crack growth
analysis supported by tests. This approapplies to:

(1) single load path structure, and

(2) Ydzft GALX S €8T QI aiiKNIRORI daNBa H HF RQ OaANG NitzO - NS>
it cannot be demonstrated that the resulting load path failure or partial failure
(including arrested cracks) will be detectemhd repaired during normal
maintenance, inspection, or operation of an aeroplane prior to failure of the
remaining structure.

In this context, normal maintenance includes general visual structural inspections for
accidental and environmental damage derived from processes such as the MRB
application of MS&. Inspections should begin early enough to ensure that there is a
high corfidence of detecting cracks before they could lead to a catastrophic structural
failure.

For the locations addressed by Z5571(a)(4) that are also susceptible to accidental
(manufacturing or service induced) damage, the assumed initial flaw size &ok cr
growth determination of the threshold should not be less than that which can be
supported by service experience or test evidence. For example, if the type of damage
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expected is well defined, e.g. it is limited to dents, then there may be data thabsigop

a longer threshold than would be derived by the assumption of a crack that is similar in
size to the dent. However, in this case, the worst case manufacturing flaw should still be
considered as a crack and the most conservative resulting thresholgtedo If
supporting data is not available (e.g. for a completely new design where no specific
investigation of the accidental damage threats or their influence on fatigue has been
made), then the fatigue cracking inspection threshold should be set equbétoepeat
interval derived for a crack detectable by general visual inspection means, since the
initial damage and its growth is not well defined and could occur at any time.

The remaining areas of the structure evaluated unde2&571(b), i.e. multie load

LI 6 K-aWFERE &0 NHzOG dzNB -8 V¥ RS OO NA O NHzO INIBNSSASh g4KFSH N
demonstrated that the resulting load path failure, partial failure, or crack arrest will be
detected and repaired during normal maintenance, inspection, or operatibran
aeroplane prior to failure of the remaining structure must also have thresholds
established for fatigue cracking. For these locations, methods that do not account for
worst-case damage may be used in lieu of crack growth analysis if desired. Fpiexa
fatigue SN analysis and tests with an appropriate scatter factor or slow crack growth
analysis based on appropriate initial manufacturing damage, i.e. typical manufacturing
flaws as opposed to the maximum probable flaw (e.g. a Om@&i corner crack
representing a typical manufacturing flaw in a fastener hole versus amin2&rack
representing the maximum probable flaw).

The means of establishing tHeOVand maintenance actions (including inspections)
specifically associated to WFD is addressed iailiet Section 11 of this AMC.

All inspections necessary to detect fatigue crackimgt have thresholds less than the
approved operating limitation (LOV or interim limitations) of the maintenance
programmemust be included in the ALS

Appendix 3 providetirther details on threshold determination.
(d) Inspection

The basis for setting inspection intervals is the period of time during which damage is
detectable and the residual strength remains above the required levels. The reliability of
the repeat inspectin programme (i.e. frequency of inspections and probability of
detection) should assure damage detection before the residual strength of the aircraft is
compromised. Inspection intervals must be established by applying appropriate
reduction factors to thiperiod to ensure that the crack or other damage or failed load
path will typically be found well before the residual strength of the structure drops
below the required level. Long periods of exposure to residual strength levels only just
above the load lint should be avoided. This applies in particular to crackst
structure. It should be borne in mind that %305 is the principle requirement for
strength of the airframe, and that @5.571 is primarily intended to provide an
inspection programme thawill ensure the timely detection and repair of damage in
order to restore the aircraft to the required (@S.305) strength capability and preserve
GKA& OF LI oAfAGE OKNRIAK2dzi GKS YlFI22NRGE 27
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Detectable crack sizes andagies assumed to determine inspection intervals should be
consistent with the inspection method capabilities and the cracking characteristics of
the structure being evaluated. If concurrent cracking in adjacent areas or surrounding
structure is expected wltin the operational life of the aeroplane, then this should be
accounted for in the cracking scenario assumed.

FATIGUE (SAEE-E) EVALUATION
9.1. Reserved
9.2. Fatigue (safdife) evaluation

9.2.1.General

The evaluation of structure under tHellowing fatigue (safdife) strength evaluation methods

is intended to ensure that catastrophic fatigue failure, as a result of the repeated loads of
GENRIFo0fS YIFIyAaAddzRS SELISOGSR Ay &aSNBAOSsS gAtt
life. Uncer these methods the fatigue life of the structure should be determined. The
evaluation should include the following:

AAAAA

@ SaGAYIGAY3 2N YSIadzaNAy3d GKS SELISOGSR 21 RAYy

(b) conducting a structural analysigicluding consideration fothe stress concentration
STFSOoGax

(c) performing fatigue testing of structure which cannot be related to a test background to
Saidlof AaK NBalLkRyaS (2 (GKS GeLAOIt f2FRAYy3 2

(d) determining reliable replacement times by interpiregi the loading history, variable load
lylFfeasSas FlLGA3dzS GSad REFEGEE aSNBAOS SELISN

(e) evaluating the possibility of fatigue initiation from sources such as corrosion, stress

corrosion, disbonding, accidental damaged manufactung defects based on a review
of the design, quality controb Y R LJ- &G & SNIBAOS SELISNASYyOS* |\
(f)  providing necessary maintenance instructions including replacement times in the ICA in
accordance with C&5.1529.
9.2.2.Scatter factor for saféife detemination
In the interpretation of fatigue analyses and test data the effect of variability should, under
C25.571(c), be accounted for by an appropriate scatter factor. In this process it is

appropriate that the applicant justids the scatter factor cheen for any safdife part. The
following guidance is provided (see Figure 1):

(@) The base scatter factor@SFapplicable to test results are: BSF1 = 3.0, and BSF2 = (see
paragraph 9.2.2(e) of this AMC). If the applicant can meet the requirements .@{®.2
of this AMC, he/she may use BSF1 or, at his/her option,.BSF2

(b) The base scatter factor, BSF1, is associated with test results of one representative test
specimen

(c) dustification for use of BSFBSF1 may only be used if the following criteramet:
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(i)  Understanding of load paths and failure modes

Service and test experience of similarservice components that were designed
using similar design criteria and methods should demonstrate that the load paths
and potential failure modes of theomponents are well understood.

(i)  Control of design, materighnd manufacturing process quality

The applicant should demonstrate that his/her quality system (e.g. design,
process control, and material standards) ensures the scatter in fatigue properties
is controlled, and that the design of the fatigagtical areas of the part account

for the materal scatter.

(i) Representativeness of the test specimen

(A) The test article should be full scale (component or subcomponent) and
represent that portion of the production aircraft requiring test. All
differences between the test article and the production artisleould be
accounted for either by analysis supported by test evideceby testing
itself.

(B) Construction details, such as bracket attachments, clips, etc., should be
accounted for, even though the items themselves may beloadbearing.

(C) Points of load pplication and reaction should accurately reflect those of
the aircraft, ensure correct behaviour of the test article, and guard against
uncharacteristic failures.

(D) Systems used to protect the structure against environmental degradation
can have a negativeffect on fatigue lifeand therefore should be included
as part of the test article.

(d) Adjustments to base scatter factor BSF1. Having satisfied the criteria of paragraph
9.2.2(c), justifying the use of BSF1, the base value of 3.0 should be adjusteduatacc
for the following considerations, as necessary, where not wholly taken into account by
design analysis. As a result of the adjustments, the final scatter factor may be less than,
equal to, or greater than 3.0.

(i)  Material fatigue scatterMaterial properties should be investigated up to a @9
probability of survival and a & level of confidence.

(i)  Spectrum severityTest load spectrum should be derived based on a spectrum
sensitive analysis accounting for variations in both utilisation (i.e. #inexsight,
cg, etc.) and occurrences/size of loads. The test load spectrum applied to the
structure should be demonstrated to be conservative when compared to the
expected usage iservice.

(i)  Number of representative test specimen¥ell established statistal methods
should be used that associate the number of items tested with the distribution
chosen to obtain an adjustment to the base scatter factor.

(e) If the applicant cannot satisfy the intent of all of paragraph 9.2.2(c) of this AMC, BSF2
should be used.

()  The applicant should propose scatter factor BSF2 based on careful consideration
of the following issues: the required level of safety, the number of representative
test specimens, how representative the test is, expected fatigue scatter, type of
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(f)

repeated bad test, the accuracy of the test loads spectrum, spectrum severity,
and the expected service environmental conditions.

(i) Inno case should the value of BSF2 be less than 3.0.

Resolution of test loadings to actual loadings. The applicant may use a number of
different approaches to reduce both the number of load cycles and the number of test
setups required.

These include the following:

T spectrum blocking (i.e., a change in the spectrum load sequence to reduce the
total number of test seups);

T high-load clipping (i.e., reduction of the highest spectrum loads to a level at which
the beneficial effects of compression yield are reduced or eliminated); and

T low-load truncation (i.e., the removal of nestamaging load cycles to simplify the
spectrum).
Due to themodifications to the flighty-flight loading sequence, the applicant should
propose either analytical or empirical approaches to quantify an adjustment to the
number of test cycles which represents the difference between the test spectrum and
the assumedlight-by-flight spectrum. In addition, an adjustment to the number of test
cycles may be justified by raising or lowering the test load levels as long as appropriate
data suppors 1 KS | LILIX A Ol yiQa LIaArAidA2yd hiKSNI STF!
failure locations, different response to fretting conditions, temperature effects, etc. The
analytical approach should use weBtablished methods or be supported by test
evidence.
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9.3. Replacement times

Replacement times should be established for parts with establishedlisate and should,
under C25.571(a)(3), be included in the information prepared under2&$529. These
replacement times can be extendedatiditional data indicates an extension is warranted.
Important factors which should be considered for such extensions include, but are not limited
to, the following:

9.3.1. Comparison of original evaluation with service experience
9.3.2.Recorded load anstress data

Recorded load and stress data entails instrumenting aeroplanes in service to obtain a
representative sampling of actual loads and stresses experienced.

A

¢KS RIGFE G2 0SS YSIF&dZNBR AyOf dzRSa | ANBRISSRI | f
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aeroplanes in service, provides a basis for correlating the estimated loading spectrum with the

actual service experience.

9.3.3.Additional analyses and t&s

If additional test data and analyses based on repeated load tests of additional or surviving
specimens are obtained, a-svaluation of the established safiée can be made.

9.3.4.Tests of parts removed from service

Repeated load tests of replace@dnts can be utilised to revaluate the established safife.
The tests should closely simulate service loading conditions.

Repeated load testing of parts removed from service is especially useful where recorded load
data obtained in service are availalsimce the actual loading experienced by the part prior to
replacement is known.

9.3.5.Repair or rework of the structure
In some cases, repair or rework of the structure can gain further life.
9.4.Type design developments and changes

For design devefuments, or design changes, involving structural configurations similar to
those of a design already shown to comply with the applicable provisions 25.6BL(c), it

might be possible to evaluate the variations in critical portions of the structure on a
comparative basisA typical example would be redesign of the landing gear structure for
increased loads. This evaluation should involve analysis of the predicted stresses of the
redesigned primary structure and correlation of the analysis with the analytiad test
results used in showing compliance of the original design witt5&31(c).
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10. DISCRETE SOURCE DAMAGE

(a) General
The purpose of this section is to establEASAyuidelines for the consistent selection of
load conditions for residual strength substantiation in showing compliance with
CX5.571(e) and C&H.903(d). The intent of these guidelines is to define, with a
satisfactory level of confidence, the load coialits that will not be exceeded on the
flight during which the specified incident of 2%571(e) or C35.903(d) occurs. In
defining these load conditions, consideration has been given to the expected damage to
the aeroplane, the anticipated responsetbe pilot at the time of the incident, and the
actions of the pilot to avoid severe load environments for the remainder of the flight
consistent with his/her knowledge that the aeroplane may be in a damaged state.
Under C25.631 continued safe flight andnding is required following the bird impact.
Following the guidance of this paragraph for assessing structural damage to any part
whose failure or partial failure may prevent continued safe flight and landing is an
acceptablemeans ofcompliance to CS 2631.

(b) The maximum extent of immediately obvious damage from discrete sources
(CKX5.571(e)) should be determined and the remaining structure shown, with an
acceptable level of confidence, to have static strength for the maximum load
(considered as ultimatad) expected during completion of the flight. For uncontained
rotor failure addressed under the @5.903(d) requirements and for applicants
following AMC 2€128A, likely structural damage may be assumed to be equivalent to
that obtained by using the tor burst model and associated trajectories defined in AMC
20MHY ! X LI NI INI LK dpPn WYOYIAYS YR !'t! CIAf
include an evaluation of the controllability of the aircraft in the event of damage to the
flight control system.

(c) The loads considered as ultimate should not be less than those developed from the
following:

(1) Atthe time of the occurrence:

() the maximum normal operating differential pressure including the external
aerodynamic pressures during 1.0 g level flight, multtply a 1.1 factor,
combined with 1.0y flight loads;

(i)  starting from 1.Qg level flight at speeds up to Vc, any manoeuvre or any
other flight path deviation caused by the specified incident 02&S571(e),
taking into account any likely damage to the fligbntrols and pilot normal
corrective action.

(2) For the continuation of the flight, the maximum appropriate cabin differential
pressure (including the external aerodynamic pressure), combined with:

() 70% of the limit flight manoeuvre loads as specifiedCig?5.571(b) and,
separately;

(i) at the maximum operational speed, taking into account any appropriate
reconfiguration and flight limitations, the 1@loads plus incremental loads
arising from application of 4% of the limit gust velocity and turbulence
intensities as specified I68S25.341 at Vc.
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(d)

At any time, the aeroplane must be showiny analysisto be free from flutter and other
aeroelastic instabilities up to the boundary of the aeroelastic stability envelope
described in C35.629(b)(2) with any changa structural stiffness resulting from the
incident, consistent with C&.629(d)(8), C&6.571(e)and C25.903(d).

11. ESTABLISHING THE/AND MAINTENANCE AONS TO PREVENT WFD

@)

(b)

Structural maintenance programme

Theoretically, if an aircraft is progg maintained it could be operated indefinitely.
However, it should be noted that structural maintenance tasks for an aircraft are not
constant with time. Typically, tasks are added to the maintenance programme as the
aircraft ages. It is reasonable topect then that confidence in the effectiveness of the
current structural maintenance tasks may not, at some future point, be sufficient for
continued operation.

Maintenance tasks for a particular aircraft can only be determined based on what is
known aboutthat aircraft model at any given time: from analyses, tests, service
experience, and teardown inspections. Widespread fatigue damage is of particular
concern because inspection methods cannot be relied on solely to ensure the continued
airworthiness of acraft indefinitely. When inspections are focused on details in small
areas and have a high probability of detection, they may be used by themselves to
ensure continued airworthiness, unless or until there arseénvice findings. Based on
findings, thesa@nspections may need to be modified, and it may be necessary to modify
or replace the structure rather than continue with the inspection alone.

When inspections examine multiple details over large areas for relatively small cracks,
they should not be uselly themselves. Instead, they should be used to supplement the
modification or replacement of the structure. This is because it would be difficult to
achieve the probability of detection required to allow inspection to be used indefinitely
as a means to emse continued operational safety.

To prevent WFD from occurring, the structure mubkerefore, occasionally be modified

or replaced. Establishing all the replacements and modifications required to operate the
aircraft indefinitely is an unbounded problerhhis problem is solved by establishing a
LOVof the engineering data that supports the structural maintenance programme. All
necessary modifications and replacements are required to be established to ensure
continued airworthiness up to theOV See pargraph 11(f) for the steps to extend the
LOV.

Widespreadatiguedamage

Sructural fatigue damage is progressivé.begins as minute cracks, and those cracks
grow under the action of repeated stresses. It can be due to normal operational
conditions and dsign attributes, or to isolated incidents such as material defects, poor
fabrication quality, or corrosion pits, dings, or scratchEatigue damage can occur
locally, in small areas or structural design details, or globally. Global fatigue damage is
general degradation of large areas of structure with similar structural details and stress
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levels. Global damage may occur within a sisgjlectural element, such as a single rivet
line of a lap splice joining two large skin panels (multiple site damage). Or it may be
found in multiple elements, such as adjacent frames or stringers (multiple element
damage). Multiple site damage and multipdeement damage cracks are typically too
small initially to be reliably detected with normal inspection methods. Without
intervention these cracks will grow, and eventually compromise the structural integrity
of the aircraft in a condition known as widespd fatigue damage. Widespread fatigue
damage is increasingly likely as the aircraft ages, and is céotaiccurif the aircraft is
operated long enough without any intervention.

Steps for establishing an LOV

TheLOVis established as an upper limit é@roplane operation with the inspections and
other procedures provided under @5.1529 and Appendix H. Th®Vis required by
C5.571(a)(3) and is established because of increased uncertainties in fatigue and
damage tolerance assessment and the probatdeelopment of widespread fatigue
damage associated with aeroplane operation past the limit.

To support the establishment of theOV the applicant must demonstrate by test
evidence and analysis at a minimuamd, if available, service experience andrtEavn
inspection results of higlime aircraft, that WFD is unlikely to occur in that aircraft up
to the LOV

The process for establishing B@Vinvolves four steps:

0 ARSY(GATFREAYIDWT YOI yRARFGS
o) identifying WFBsusceptible structure;

o) performing a WFD aluation of all susceptible structurand
0

finalising theLOVand establishing necessary maintenance actions.

Step 1t CandidateLOV

AnyLOVcan be valid as long as it has been demonstrated that the aircraft model will be

free from WFD up to th&eOVbased on the aircraft's inherent fatigue characteristics and

that any required maintenance actions are in place. Early in the certification process
applicants typically establish design service goals or their equivalent and set a design
service objective to &ve structure remain relatively free from cracking, up to the design
ASNDAOS 3F2Ffd ! NBO2YYSYRBRQ | S0Ladpil OK2 abK &
service goal. The finalOVwould depend on both how well that design objective was

met, and the applicai Qa O2y aARSNI GA2Yy 2F (KS SO02y2YAO0
required to preclude WFD up to the finaDV

Step 2t Identify WFDsusceptible structure

The applicant should identify the structure that is susceptible to WFD to support post
fatigue test teardown inspections or residual strength testing necessary to demonstrate
that WFD will not occur in the aircraft structure up to th®V Appendix 20 AMC 20

20 provides examples and illustrations of structure where multiple site damage or
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multiple elemert damage has been documented. The list in Appendix 2 to AMZD 28

not meant to be inclusive of all structure that might be susceptible to WFD on any given
aircraft model and it should only be used for general guidance. It should not be used to
exclude ay particular structure.

The applicant should do the following when developing the list of structure susceptible
to WFD:

(1) Establish criteria that could be used for identifying what structure is susceptible
to WFD based on the definitions of multiple silamage, multiple element
damage, and WFD. For example, structural details and elements that are
repeated over large areas and operate at the same stress levels are obvious
OF yYRARIFI1Sad®d ¢KS ONARGSNAI akKz2dzZ R 6S LI NI
(2) Providesupporting rationale for including and excluding specific structural areas.
¢tKAad aK2dZ R 0S LI NI 2F (GKS ILIWLX AOFyidiQa O

(3) Identify the structure to a level of detail required to support ptest activities
that the applicant will use to evaluatdhe residual strength capabilities of the
structure. Structure is free from WFD if the residual strength meets or exceeds
that required by C35.571(b). Therefore, posest activities such as teardown
inspections and residual strength tests must providata that support the
determination of strength.

o} For teardown inspections, specific structural details (e.g. holes, radii, fillets,
cut-outs) need to be identified.

o} For residual strength testing, the identification at the component or
subcomponent level (g. longitudinal skin splices) may be sufficient.

Step 3t Evaluation of WFBsusceptible structure

Applicants must evaluate all susceptible structure identified in Step 2. Applicants must
demonstrate by fullscale fatigue testevidence that WFD will not occur in the aircraft
structure prior to theLOV This demonstration typically entails fgtale fatigue testing,
followed by teardown inspections and a quantitative evaluation of any finding or
residual strength testing, or . Additional guidance about fuiicale fatigue test
evidence is included in Appendix 2 to this AMC.

Step 4t FinaliseLOV

After all susceptible structure has been evaluated, finaliseLi®& The results of the
evaluations performed in Step 3 will either demonstrate that the strength at the
candidate LOVmeets or exceeds the levels required by 28%71(b) or not. If it is
demonstrated that the strength is equal to or greater than that regdjrthe finalLOV
could be set to the candidateOVwithout further evidence. If it is demonstrated that
the strength is less than the required level, at least two outcomes are possible:

(1) The finalLOVmay be equal with the candidateOV However, this woud result in
maintenance actions, design changes, or both, maintenance actions and design
changesto support operation of aircraft up thOV For MSD/MED, the applicant
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(d)

may use damage tolerandesed inspections to supplement the replacement or
modification required to preclude WFD when those inspections have been shown
to be practical and reliable.

(2) The finalLOVmay be less than the candidat®©V This could reduce the need for
maintenance actions or making design changes.

Maintenance actions

In some caes maintenance actions may be necessary for an aircraft to reat®its
These maintenance actions could include inspections, maodifications, replacements, or
any combination thereof.

o} For initial certification, these actions should be specified as athawmess
limitation items and incorporated into the ALS of the ICA.

o) For postcertified aircraft, these actions should be specified as service information
by the TCHor included in an updated ALS and may be mandated by Airworthiness
Directives.

Design change

The applicant may determine that developing design changes to prevent WFD in future
production aircraft is to their advantage. The applicant must substantiate the design
changes according to the guidance contained in this AMC

In addition to the technidaconsiderations, thé.OVmay be influenced by several other
factors, including:

0 maintenance considerations;

d 2LSNI (2HM@a AyLziT
o} economics.

Airworthiness Limitations Section (ALS)

In accordance with Pa21 the TCHmust provide the ICA (which inclusithe ALS) with
the aircraft. However, thefCHmay or may not have completed the fsitale fatigue
test programme at the time of type certification.

Under C25.571,EASAmay issue a type certificate for an aircraft model prior to the
I LILX A Ol y Gripathe@uitscdlstfaligueitésting, provided thEASAas agreed to
GKS FLILX AOFyidQa LXFY F2N) O2YLX SGAy3a (KS

Until the fullscale fatigue testing is completed aBASAhas approved thd OV the
applicantmust establish a limitation thatsiequal to not more than one half of the
number of cycles accumulated on the test article supporting the WFD evaluation. Under
Appendix H to G35, the ALS must contain the limitation preventing operation of the
aircraft beyond one half of the number ofadgs accumulated on the fatigue test article
approved under C35.571. This limitation is an airworthiness limitation. No aircraft may
be operated beyond this limitation until fatigue testing is completed andL&Vis
approved. As additional cycles on tfaigue test article are accumulatethis limitation

may be adjusted accordingly. Upon completion of the-dullle fatigue test, applicants
should perform specific inspections and analyses to determine whether WFD has
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()

occurred. Additional guidance on gietest WFD evaluations is included in Appendix 2 to
this AMC.

At the time of type certification, the applicant should also show that at least one
calendar year of safe operation has been substantiated by the fatigue test evidence
agreed to be necessarg support other elements of the damage tolerance and diiée
substantiations. Some of these tests may require application of scatter factors greater
than two resulting in more restrictive operating limitations on some parts of the
structure.

After the ful-scale fatigue test and the WFD evaluation have been completed, the
applicant must include the following in the ALS:

o} Under Appendix H to CS 25, the ALS must contaih.@¥stated as a number of
total accumulated flight cycles or flight hours approvedlenCS 25.575nd

o) Depending on the results of the evaluation under Step 3 above, the ALS may also
include requirements to inspect, modify or replace the structure.

Repairs and type design changes

Any person applying for a change to a type certificate @rCad supplemental type
certificate (STC) must demonstrate theaty affected structure is free from WFD up to
the LOV (Note: It is possible that the STC applicant may generate a lb@¥for the
aeroplanes as part of the STC limitations).

Applicants for anajor repair to the original aircraft or to an aircraft modified under a
major change or an STaust demonstrate thatny affected structure is free from WFD
up to theLOV

The evaluation should assess the susceptibility of the structure to WFD ands if i
susceptible, demonstrate that WFD will not occur prior to tt@V If WFD is likely to
occur beforel OVis reached, the applicant must either:

(1) redesign the proposed repair to preclude WFD from occurring before the aircraft
reaches thd OV or

(2) developmaintenance actions to preclude WFD from occurring before the aircraft
reaches thd OV or

(3) for significant major changes and STCs only, establish & @&

For repairs, the applicant must identify and include these actions as part of the repair.
For majo changes and STCs, the applicant must identify and include these actions as
airworthiness limitation items in the ALS of the ICA. WFD evaluation is considered part
of the fatigue and damage tolerance evaluation with respect tottiree-stage repair
approval process.

Extended_.OV

To extend arLOV an application for a major change is required.

Typically, the data necessary to extendladVincludes additional fulscale fatigueest
evidence. The primary source of this test evidence should badale fatigue testing.
This testing should follow the guidance containedpendix 2to this AMC.
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Appendix 1t Crackgrowth analysis and tests

Crack growth characteristics should letermined for each detail design point identified in
accordance with 7(f) above. This information, when combined with the results from the residual
strength analyses and tests, will be the basis for establishing the inspection requirements as
discussed irbection 8. Cracgrowth characteristics can be determined by analysis or test. However,
due to the large number of detail design points that are typically evalysaed the practical
limitations involved with testing, analyses are generally relied odei@rmine crack growth at the
detail design point.

@)

Analyses|n order to perform a craegrowth analysis a number of key elements are needed.
These include

(1) aload/stress spectrum applicable to the detail design point
(2) aninitial crack size arshape to be assumed

(3) acracking scenario to be followed

(4) applicable stress intensity solution(s)

(5) a crack growth algorithprand

(6) material crack growth rate properties.

A loading spectrum must be developed for each detail design péins derived from the
overall aircraft usage spectrum that is discusseddaragraph6(b). The spectra at each detalil
design point may be modified for various reasons. The most common modification for metallic
structure involves the deletion of high nefjuent loads that may have an unrepresentative
beneficial effect on crack growth if retardation is considered. Also, local load events that are
not part of the overall aircraft spectrum should be included (e.g. flutter damper loads during
pre-flight control surface checks).

The initial crack size and shape and subsequent cracking scenario to be followed are problem
dependent.

Applicable stress intensity solutions may be available in the public domain or may need to be
developed. Many references exist whiphovide technical guidance for the application and
development of stress intensity solutions. Care should be taken to ensure that the reference
stress used for the spectrum load and stress intensity solution are compatible.

Crackgrowth algorithms used ipredicting crack extension range from simple linear models to
complex ones that can account for crack growth retardation and acceleration. It is generally
accepted that the use of a linear model will result in conservative results. Aimear mode)

on the other hand can be conservative aron-conservative and generally requires a higher
level of validation and analysis/test correlation to adequately validate the accuracy of the
algorithm. Couportesting should be performed using representative matariahd spectra
types (e.g. wing lower cover, pylon support lug, horizestabiliser upper cover) that will be
encountered in the course of the overall aircraft cragkwth evaluation.

Crackgrowth rate data (e.g. da/dN vkK vs R, da/dN visKss) for many common aerospace
materials is available in the public domain. Additionally, testing standards (e.g. ASTM) exist for
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(b)

performing tests to gather this data. The generally accepted practice is to use typical or
average representation of this datarfperforming craclgrowth evaluations.

Tests Crackgrowth testing using coupons is typically performed to generate ageakth rate

data and to validate craclgrowth algorithms used for analyses. Simple specimens are
generally used that have wedktablished stress intensity solutions for the characteristic
cracking that can be expected. The primary issue for these tests is thgmking required to
achieve awell-behaved fatigue crack before data is collected. Effective-cpaeking
LINE OSRdzZNBa 6So3d Wi2FIR aKSRRAY3IQO KIF@S o6SSy
domain. Care must be taken to ensure that subsequent crack growth is not affected by the
prior pre-cracking.

In order to minimise the test time for actual structural components and/or-odlle test
articles, the test loading spectrum may be modified by eliminating small magnitude load
events or by replacing them with a fewer number of laread events that give equivalent
crack growth.

Crackgrowth behaviour may be obtained from actual structural components and/oistale

test articles. However, inducing active fatigue cracks of the desired initial size and at the
desired locations can bextremely difficult. Past success in obtaining useful data has been
achieved on an opportunistic basis when natural fatigue cracks have developed in the course
of normal cyclic testing. Naturally occurring and artificially induced fatigue cracks may be
monitored and data collected for at least a portion of the overall craikvth period to be

used for setting inspection requirements. This data can be extremely useful in supplementing
and validating the analytical predictions, in some cases it may be die msis for the
establishment of inspection requirements. Where fatigue test crack growth data is used, the
results should be corrected to address expected operational conditions.
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Appendix2 T Fullscale fatigue test evidence

@)

Overview

C25.571(b) rquires that special consideration for widespread fatigue damage (WFD) be
included where the design is such that this type of damage could occur. This Appendix focuses
on the test evidence in support of establishing th®Vand applicants will also need to
consider and agree witEASAhe extent of testing required in support of compliance with
C25.571 in general, in particular for validation of hot spots, areas of complex loading
exhibiting crack growth, single load path componerasd safelife items. G25.571(b)
requires the effectiveness of the provisions to preclude the possibility of widespread fatigue
damage occurring within the limits of validity of the structural maintenance programme to be
demonstrated with sufficient fulscale fatigue test eslence. The determination of what
O2yaiAidzi Saa HAMSF FROAB YIS INRBEYOSQ NBIljdzANBa I 02
judgment and is a matter that should be discussed and agreed to between the applicant and
EAS/Aearly in the planning stage far certification project. In general, sufficient fsltale test
evidence to support abhOVconsists of fulscale fatigue testing to at least two times th@V
followed by specific inspections and analyses to determine that widespread fatigue damage
has rot occurred. It may be appropriate to allow for three life times of testing, especially if
inspection may not be practical for areas subject to WFD and requiring SMPs to be
established. The following factors should be considered in determining the suéfjcief
evidence:

Factor 1:The comparability of the load spectrum between the test and the projected usage of
the aeroplane.

Factor 2:The comparability of the airframe materials, design and build standards between the
test article and the certified aerophe.

Factor 3:The extent of postest teardown inspection, residual strength testing and analysis
for determining if widespread fatigue cracking has occurred.

Factor 4The duration of the fatigue testing.

Factor 5:The size and complexity of a designbaild standard change. This factor applies to
design changes made to a model that has already been certified and for whieltdidl
fatigue test evidence for the original structure should have already been determined to be
sufficient. Small, simple desighanges, comparable to the original structure, or changes that
are derived from the original design using the same basic design configuration and where very
similar load paths and similar operating stress levels are retained could be analytically
determined to be equivalent to the original structure in their propensity for WFD. In such
cases, additional fulicale fatigue test evidence should not be necessary.

Factor 6:In the case of major changes and STCs, the age of an aeroplane being modified. This
factor applies to aeroplanes that have already accumulated a portion of th@Vprior to

being modified. An applicant should only be required to demonstrate freedom from WFD up
to the LOVin place for the original aeroplane.
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(b) Elements of a fulbcale fatigue test programme

The following guidance addresses elements of a test programme that is intended to generate
the data necessary to support compliance. It is generally applicable to all certification projects.

(1) Article. The test article should be representative of the structure of the aircraft to be
certified (i.e. ideally a production standard article). The attributes of the type design
that could affect MSD/MED initiation, growth and subsequent residual strength
capabiity should be replicated as closely as possible on the test article. Critical
attributes include, but are not limited to, the following:

material types and forms
dimensions

joining methods and details
coating and plating

use of faying surface sealant

assembly processes and sequeneesl

Qax Or Ox Ox Ox Ox Ox

influence of secondary structure (e.g. loads induced due to proximity to the
structure under evaluation).

(2) Test setup and loading.The test seup and loading should result in a realistic
simulation of expectedperational loads.

(i)  Test setup. The test setup dictates how loads are introduced into the structure
and reacted. Every effort should be made to introduce and react loads as
realistically as possible. Whencompromise is made (e.g. wing air loadinte
resulting internal loads should be evaluated (e.g. using finite element methods) to
ensure that the structure is not being unrealistically underloaded or overloaded
locally or globally.

(i)  Test loading The test loading spectrum should include loads frondathaging
sources (e.g. cabin pressurisation, manoeuvers, gusts, engine thrust, control
surface deflection, and landing impact) that are significant for the structure being
evaluated. Supporting rationale should be provided when a source is not
representedin a sequence. Additionally, differences between the test sequence
and expected operational sequence should be justified. For examples
standard practice to eliminate low loads that are considered to be-aebmaging
and clip high infrequent loads thatay non-conservatively bias the outcombut
care should be taken in both cases so that the test results are representative.
Paragraph 9.2.2(f) provides some guidance on justifying the test loading
sequence.

(3) Test duration AMC20-20 includes guidance onofv to establish mandatory
maintenance actions for WF8usceptible structure needed to preclude WFD
occurrence in that structure. For any WB0Dsceptible area the average time in flight
cycles and/or hours to develop WFD must first be determined. Thideéged to as the
WFDayerage behavioufOr the subject area. The AMC -20 guidance states that the area
should be modified/replaced at one third of this time unless inspection for MSD/MED is
practical. If inspection is practical the guidance states thspéction should start at one
third of the WFDyerage venavioVith modification/replacement at one half of that time. It
is standard practice to interpret thaon-factored fatigue life of one specimen as the
average life. It follows that if a fedicalefatigue test article survives a test duration of X
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without WFD occurrencet can be conservatively assumed that the WERge benaviouOf

all susceptible areas is equal to X. Based on this, and assuming that the susceptible areas
are impractical to ispect for MSD/MED, the guidance of ARKE20 would require that
replacement/modification would have to be implemented at X/3. For areas where
MSD/MED inspections were practical replacement/modification could be deferred until
X/2, but MSD/MED inspectionsowld have to start at X/3. The preceding should be kept

in mind when deciding what the test duration will be.

(4) Posttest evaluation One of the primary objectives of the fgitale fatigue test is to
generate data needed to determine the absolute WiRge benavioufOr €ach susceptible
area or to establish a lower bound. Recall that the definition of WFye behavioulS the
average time required for MSD/MED to initiate and grow to the point that the static
strength capability of the structuris reduced below the residual strength requirements
of C5.571(b). Some work is required at the end of the test to determine the strength
capability of the structure either directly or indirectly.

0] Residual strength test©ne acceptable way to demonate freedom from WFD
at the end of a fulscale fatigue test is to subject the article to the required
residual strength loads specified in £5571(b). If the test article sustains the
loads it can be concluded that the point of WFD has yet to be reafdredny
areas. However, because fatigue cracks that might exist at the end of the test are
not quantified it is not possible to determine how far beyond the test duration
WFD would occur in any of the susceptible areas without accomplishing
additional wok (e.g. teardown inspection). Additionally, metallic tasticles may
be non-conservatively compromised relative to their future fatigue performance
if static loads in excess of representative operational loads are applied. Residual
strength testing couldpreclude the possibility of using an article for additional
fatigue testing.

(i)  Teardown inspectionsThe residual strength capability may be evaluated
indirectly by performing teardown inspections to quantify the size of any
MSD/MED cracks that might lpFesent or to establishraupper bound on crack
size based on inspection method capability. Once this is done the residual
strength capability can be estimated analytically. Depending on the results crack
growth analyses may also be required to projectkveards or forwards in time to
estimate the WFR\erage behaviofOr an area. As a minimum, teardown inspection
methods should be capable of detecting the minimum size of MSD or MED
cracking that would result in a WFD condition (i.e. residual strengthadegr
below the level specified in @5.571(b)). Ideally it is recommended that
inspection methods be used that are capable of detecting MSD/MED cracking
before it degrades strength below the required level. Effective teardown
inspections required to dematrate freedom from WFD typically require
significant resources. They typically require disassembly (e.g. fastener removal)
and destruction of the test article. All areas that are or may be susceptible to WFD
should be identified and examined.

Examples bfatigue test evidence for various types of certification projects.

The following examples offer some guidance on the types of data sets that might constitute
WadzFFAOASYl SOARSYOSQ F2NJ a2YS {AyRa 2F OSNIA
and the duration of the test are considered.
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(1) New type certificatesNormally this type of project would necessitate its own-fdéale
fatigue test of the complete airframe to represent the new structure and its loading
environment. Nevertheless, prido full-scalefatigue test evidence fronearlier tests
performed by the applicant, or others, may also be used and could supplement
additional tests on the new model. Ultimately, the evidence needs to be sufficient to
conclude with confidence that, within theOVof the airframe, widespread fatigue
damage will not occur. Factors 1 through 4 should be considered in determining the
sufficiency of the evidence.

A test duration of a minimum of twice tHeOVfor the aeroplane model would normally

be necessary if thivading spectrum is realistic, the design and construction for the test
article principal structure is the same as for the certified aeroplane, and thetpsist
teardown is exhaustive. If the conformance to Factors 1 through 3 is less than ideal, a
signficantly longer test duration would be needed to conclude with confidence that
WFD will not occur within theOV Moreover, no amount of fatigue testing will suffice if

the conformance to Factors 1 through 3 above is not reasonable. Consideration should
also be given to the possible future need for life extension or product development,
such as potential weight increases, etc.

(2) Derivative modelsThe default position would be to test the entire airframe. However, it
may be possible to reliably determine tloecurrence of widespread fatigue damage for
part or all of the derivative modslfrom the data that the applicant generated or
assembled during the original certification project. Nevertheless, the evidence needs to
be sufficient to allow confidence in ¢hcalculations that show that widespread fatigue
damage will not occur within theOVof the aeroplane. Factors 1 through 5 should be
considered in determining the sufficiency of the evidence for derivative models. For
example, a change in the structuraésign concept, a change in the aerodynamic
contour, or a modification of the structure that has a complex internal load distribution
might well make analytical extrapolation from the existing -faidle fatigue test
evidence very uncertain. Such changeghhiwell necessitate fulcale fatigue testing
of the actual derivative principal structure. On the other hand, a typical derivative often
Ayo2t 3Sa SEGSYRAY3 GKS FdzaASt I 3S o6& AyaSNIA,
typical semimonocoque onstruction for that model with slightly modified material
gauges. Normally this type of project would not necessitate its owrsfalle fatigue
test, particularly if very similar load paths and operating stress levels are retained.

(3) Type design changes Service bulletinsNormally this type of project would not
necessitate the default option of a ftdtale fatigue test because the applicant would
have generated, or assembled, sufficient -Adhle fatigue test evidence during the
original certification poject that could be applied to the change. Nevertheless, as cited
in the previous example, the evidence needs to be sufficient to allow confidence in the
calculations that show that widespread fatigue damage will not occur withir.@eof
0KS I SNRLIX I ySd LY FRRAGAZ2YZI CFOG2NI p WEKS
be considered. Therefore, unless otherwise justified, based on existing test data or a
demonstration that the design change is not susceptible to WFDagipéicantshould
perform fullscale tests for the types of design changes listed in Appendix 4.

(4) Supplementalypecertificates (STCs)
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Unless otherwise justified according to the guidance below or based on existing test
data or a demonstration that the design chigmis not susceptible to WFD, the applicant
for an STC should perform fgltale tests for the types of design changes listed in
Appendix 4.

0) Sufficient fullscale test evidence for structure certified under an STC may
necessitate additional fulicale fatigue testing, although the extent of the design
change may be small enough to use Factor 5 to establish the sufficiency of the
existing fullscale fatigue test evidence. The applicant for an STC may not have
FOO0Saa (2 GKS 2NA3AYL f-sclelfaigue i¥sh gath. Forl y dzF | (
aircraft types where ah.OVhas been published, the STC applicants may assume
that the basic structure isée from WFD up to theOV unless

I EASAhasissued anairworthinessdirective (AD), or intends to takeuch
action (proposed ADJjo alleviate a WFD conditioor
1 inspections or modifications exist in the ALS relating to WFD conditions.

Forthe purposeofi KS { ¢/ | LILIX AOFyiQa RSY2yadNI (GAz2
aeroplane to which the LOV is applicahlas received at least two fulLOV of
fatigue testingunder realistic loads and has received a thorough posgest
inspection that either did not deteciny WFDor the ALS includes from the outset
details of modifications required to address WFD that will need specific
consideration by the STC applicant. With this knowledge, and considering the
Factors 1 through 5, the STC applicant may be able to demad@that WFD will

not occur on its modification (or the underlying original structure) within Lt/

or a suitably revised value. If, however, the modification significantBceffthe
distribution of stress in the underlying structure, or significargliers loads in
other parts of the aeroplane, or significantly alters the intended mission for the
aeroplane, oy if the modification is significantly different in structural concept
from the certified aeroplane being modified, additional representatiaigiie

test evidence would be necessary.

i) LY FTRRAGA2YZ CIOG2N ¢ W¢KS I|c@fdbe¥ GKS
consideredfor modifications made to older aeroplanes. The STC applicant should
demonstrate freedom from WFD up to th€®Vof the aeroplane bimg modified.

For example, an applicant for an STC to an aeroplane that has reached an age
equivalent to 73% of its LOVshould demonstrate that the modified aeroplane

will be free from WFD for at least the remaining @®f the LOV Although an
applicant could attempt to demonstrate freedom from WFD for a longer period,
this may not be possible unless the original equipment manufacturer cooperates
by providing data for the basic structure. A short design service goal for the
modification could simplify the demonstration of freedom from WFD for the STC
applicant.

(5) Repairs New repairs that differ from the repairs contained in the original equipment
YI ydzF I O dzZNBENRa ad NJzOG dzNT € NELI ANJ YI ydzZ f3 ¢
repars, and that meet G35 in other respects, would not necessitate f&dhle fatigue
testing to support freedom from WFED up to th©V Concerningnajor repair solutions
(that may be susceptible to WFD) which utilise design condbptsare different from
previous approved repair datée.g. new materials, other production processes, new
design details)further testingmay be required

Page500f 103



(d)

(e)

Use of existing fulicale fatigue test data

In some cases, especially for derivative models and type design charugespéished
by the type certificate holder, there may be existing-dhle fatigue test data that may
be used to support compliance and mitigate the need to perform additional testing.

Any physical differences between the structure originally testedtaedstructure being
considered that could affect its fatigue behaviour must be identified and reconciled.
Differences that should be addressed include, but are not limited to, differences in any
of the physical attributes listed under section (b)(1) oftAppendix and differences in
operational loading. Typical developments that affect the applicability of the original
LOWdemonstration data are:

(1) gross weight (e.g. increases);
(2) cabinpressurisatior(e.g. change in maximum cabin or operating altitudex
(3) flight segment parameters.

The older the test data, the harder it may be to demonstrate that it is sufficient. Often
test articles were not conformed, nor were test plans or reports submitte&ASsAas

part of the compliance data package. Loading sequeiym varied significantly over
the years and fromapplicant to applicant Additionally, testing philosophies and
protocols were not standardised. For example, pest evaluations, if any, varied
significantly and in some cases consisted of nothing mthr@n limited visual
inspections. However, there may be acceptable data from earhscale fatigue tests
that the applicant proposes to use to support compliance. In order to use such data the
configuration of the test article and loading must be vedfiand the issue of the
residual strength capability of the article (or teardown data) at the end of the test must
be addressed.

Use of irservice dataThere may be hservice data that can be used to support WFD
evaluations. Examples of such data asefollows:

o) Documented positive findings of MSD/MED cracks that include location, size and
the time in service of the affected aircraft along with a credible record of how the
aircraft had been operated since original delivery.

o) Documented negative findingsom in-service inspections for MSD/MED cracks
on a statistically significant number of aircraft with the time in service of each
aircraft and a credible record of how each aircraft had been operated since
original delivery. For this data to be usefille inspections methods used should
have been capable of detecting MSD/MED crack sizes equal to or smaller than
those sizes that could reduce the strength of the structure below the residual
strength levels specified in @5.571(b).

o} Documented findings frorthe destructive teardown inspection of structure from
in-service aircraft. This might be structure (e.g. fuselage splices) removed from
aircraft that were subsequently returned to serviaar from retired aircraft. It
would also be necessary to have adibde record of the operational loading
experienced by the subject structure up to the time it was taken out of service.
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o) Prior to using irservice data any physical and usage/loading differences that exist
between the structure of the kservice or retiredircraft and the structure being
certified should be identified and reconciled as discussed above.
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Appendix 3t Methods for inspection threshold determination

Different approaches have been used to calculate inspection thresholds, although these are
essantially variants of one of two methodéeing:

(a) the fatigue (stresdife or strainlife) method, which uses fatigue endurance data collected
under constant stress or constant strain conditions, and a linear damage accumulation model
(PalmgrerMiner rule);

(b) the crack growth method, which uses crack propagation and residual strength data to
calculate the growth from an assumed initial crack size to a critical crack length, according to
fracture mechanics principles.

C25.571(a)(4) requires certain types of gtture to have thresholds based upon crack growth
analyses or test assuming the maximum probable flaw due to manufacturing or semimed
damage. This approach applies to:

(@) single load path structure; and

(b) YdzZt GALX S 3TRS QI aiiKRINIONG IANESNINE RA  FNHO G dZNB > 6 K SN
demonstrated that the resulting load path failure or partial failure (including arrested cracks)
will be safely detected and repaired during normal maintenance, inspection, or operation of
an aeroplaneorior to failure of the remaining structure.

Paragrapl8(c) of this AMC provides further details on identifying this structure.

In lieu of other data, an acceptable threshold for inspection for cracks emanating from the maximum
probable manufacturing flavat a fastener hole may be obtained for aluminium alloy airframe
A0NHZOGdzNE AT 'y AYAGAL f mn0B Bgsuibd adiNie @ial crack growthR A dza
life is divided by 2. Whether this approach is also sufficient to conservatively addrgeebable

forms of manufacturing and servigeduced damage needs careful consideration and is highly design
dependent. Where specific test or service data for service damage exists that can be used to reliably
establish an appropriate threshold for &ilkely types of service damage then crack growth analysis

may only need to consider the manufacturing flaw.

For structure susceptible to WFD specific methods for setting inspection thresholds are applicable
when agreed to be practical; see Section 18l Appendix 2o this AMC.

Regardless of the approach used, the calculated thresholds should be supported with appropriate
fatigue test evidence. The best sources of fatigue test evidence are from service experience and large
component or fullscale fatiguetests. Large component and fgitale fatigue test specimens are
generally constructed using the same manufacturing processes as on the actual aircraft. The results
of such tests should provide sufficient information to reliably establish the typical faetming

quality and possibly its lower bound, especially when those results are combined with service
experience. Conversely, simple test specimens used to generate fatigue endurance and crack growth
data, which are typically assembled under laboratony workshop conditions, may not be
representative of the actual range of manufacturing quality in the structure under consideration.
Therefore, in the absence of information from the fedlale fatigue tests and service experience,
consideration should beiven to generating fatigue endurance and crack growth data on simple test
specimens which include artificial damages that are introduced at the beginning of the test, and are
representative of the lower bound of manufacturing quality.
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Appendix 4t Exampés of changes that may require fedicale fatigue testing
The following are examples of types of modifications that may requiredalle fatigue testing:
(1) passengeto-freighter conversions (including addition of cargo doors);

(2) gross weight increases (e.igcreased operating weights, increased zénel weights,
increased landing weights, and increased maximum-tzkaveights);

(3) installation of fuselage ceduts (e.g. passenger entry doors, emergency exit doors or
crew escape hatches, fuselage acadmsrs, and cabin window relocations);

(4) complete reengine or pylon change;
(5) engine hush Kits;

(6) wing modifications (e.g. installation of winglets, changes in flagimtrol settings such
as flap droop, and change of wing trailiadge structure);

(7) modified or eplaced skin splice;

(8) any modification that affects three or more stiffening members (e.g. wing stringers and
fuselage frames);

(9) a modification that results in operationatission change, which significantly changes
0KS 2NRAIAAYI Sl dzA LItRssEpediruny (@zF. lexteadizyBeNipht € 2 | R
duration from 2 hours to 10 hours); and

(10) a maodification that changes areas of the fuselage from being externally inspectable
using visual means to beingon-inspectable (e.g. installation of a large, external
fuselage doubler that results in hiding details beneath it).
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Appendix 5t PSE, FCS, and Wkisceptible structure
(@) Overview

Four key terms used when showing compliance to the damage tolerance and fatigue
requirements of C85 and EASAuidancefor the continued structural integrity of ageing

aircraftin AMC 220 NJPrivicipistructuralef SY Sy (i fatigudcrlical@ENIMO (i dzNE 0 C/ {
Widespreadfatiguedamage (WFDB& dza OS LJ( A 6 f S dedigndetdps HZ0B Q6 b ¥ RO Yo

This Appendix qovides clarification on the intended meanings of these terms and how they
relate to each other.

(b) Principalstructural element (PSE)
(1) ¢KS (priddiddstrieturale SYSy i o0t { 90Q Aad RSTFAYSR Ay (K

Principalstructural element (PSE)s anelement that contributes significantly to the
carrying of flight, ground or pressurisation loads, and whose integrity is essential in
maintaining the overaktructuralintegrity of theaeroplane

(2) While this definition does not specifically address théigize susceptibility of the
structure, or environmental or accidental damage, it is intended to address the majority
of the structure that must be evaluated according to25%71. C85.571(a) states the
following:

We KA A& It dzk G A 2y achipan of theSstrubtarg/ tRatizOuidSehtridue NJ S
G2 F OFGFaAaliNRLKAO Tl AfdINBQO®

(3) Examples of PSEs are founghamagraph?(f) of this AMC.

(4) The above reinforces the notion that the identification of PSEs should be based solely on
the importance of the structuréo assure the overall aeroplane integrity.

(5) Paragraphv(f) of this AMC provides guidance for identifying PSEs. Many manufacturers
use this list as a starting point for their list of Fatig@dtical Sructure (FCS).
CS25.571(b) is intended to address situcture that could contribute to a catastrophic
failure resulting from fatigue, environmental and accidental damage, tmetefore,
may include some structure that is not considered FCS. Nevertheless, all PSE should be
considered when developing a list FCS.

(6) The definitions used by applicants to identify PSEs have not been consistent among
applicants and, in some cases, among models produced by the same applicant. The lack
2T adlyRFENRA&IFIGAZ2Y 2F (GKS dzal 3S | s(ling dzy RS N&
diversity that exists between type design PSE lists, led authorities to introduce the new
G SNY WCNN®RAE@LSt { G NHzOGdzZNBE oC/ {vQ Ay GKS wi 3§
alGSNALIEt Qo

(c) FatigueCritical Structure (FCS)

(1) ‘atiguecritical structure 6 C/ i§$ defined as aircraft structure that is susceptible to
fatigue cracking, which could contribute to a catastrophic failure. Fatigutical
structure also includes structure which, if repaired or modified, could be susceptible to
fatigue cracking and contribute to a catastrophic failure. Structure is most often
susceptible to fatigue cracking when subjected to tensiominated repeated loads
during operation. Such structure may be part of the baseline structure or part of a
modification. W 4 St Ay S AGNHzOGdzZNBEQ YSIya &aiNHzO0 dzNB |
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type certificate or amended type certificate for that aircraft model (i.e. thelelsvered
aeroplane model configuration).

(2) Fatigue critical structure is generally a subset of priradipstructural elements,
specifically those elements that are susceptible to fatigue damage. The exception may
be a DDP that is susceptible to fatigue and, although not part of a PSE, could result in
catastrophic failure if it were to fail (e.g. an undemage door hinge has been
categorised by some TCHs as a DDP and FCS, when its failure would lead to loss of the
door and the door could impact the aircraft with catastrophic results. In this case the
door was not classified as a PSE because the TCH hatbmsitlered the door to
contribute significantly to carrying flight, ground or pressurisation loads. Considering
further aspects of the PSE definition now adopted, it might be claimed that the door is
not essential to maintain the overall integrity of tlagrcraft, i.e. the aircraft may be safe
without it. However, due to the need to identify all detail design points and FCS whose
failure could cause catastrophic failure of the aircraft it is in any case subject to the
fatigue and damage tolerance requirents.)

(d) Detaildesignpoints (DDP)
W5 Sddsignp2 AyGQ Aa |y I NBI 2F a0 NHzOGdzNB GKI G
structure to fatigue cracking or degradation such that the structure cannot maintain its load
carrying capability, which could ldd@o a catastrophic failure.

(e) Widespreadatiguedamage (WFDB3usceptible structure

(1) W2 A RS HadtitN®Sd Rl 3S 02 C50Q Aa GKS aAaydzZ GFyS2dza
structural locations, which are of sufficient size and density such that the struoture
longer meets the residual strength requirements of25%71(b).

(2) Wadz sitddtty$ 3S o6 a{ 50 Qelemghtdl WiadB (iddd B0 Q | NB O2yF
GAUK y2 AYUGSNBSYyGA2Yy I O8dgza ©OSLIRA @if2S 2 Lk NMUzE KR

areas of structte that, under normal circumstances, could be expectegwentually
develop MSD and/or MED cracks, which could lead to WFD.

(3) Although not explicitly stated, structure susceptible to WFD cannot be inspected reliably
to preclude WFD. Unless a flight cyclesd/ar flight hours limit is placed on an
aeroplane, modifications may be needed to preclude WFD. Structure susceptible to
WEFD is a subset of FCS.

AMCt SUBPARD

Create a new AM@5.603(a) as follows:

AMC25.603(a)
Largeglassitems

1. General
This AMC defineacceptableminimum performance standasfor large glass items used
as an interior material in passenger cabin installations whereby the glass items carry no

other loads than thoseesulting fromthe mass of the glass itself, rapid depregsation
or abuse loathg.
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Large glass items should be shown not to be a hazard during events sanlem&rgency
landing and cabin depressurisation.

1.1. Alargeglassitem isdefined as

1.2.

(a) aglass item with @imensionthat exceeds 5tm (20in.);

(b) a glass pael with a surface areaon one sidethat exceeds
0.12m2 (200in.2); or

(c) aglass item with enass exceedg4 kg.

In case of multiple items in close proximity, the accumulated surface
area of glassis well aghe total mass should be considered (i.e. effect
such as tilinghouldbe considered).

A large glass item should meet the following requirements whenever
installed in compartments that may be occupied during taxiing, -tzfke
and landing, or may be traversed during an emergency evacuation:

(@) The glass item should be subjected to, and pass, ball impact
testing (seeparagraph2 below).

(b) The glass item should be subjected to, and pass, abuse load
testing (segaragraph3 below).

(c) The glass item should meet the requirements outlined in
CX5.561(b)8), (c) and (d). A safety factor of 2.0 should be
applied to glass items to account for variability in the production
of the material and for longerm degradation.

(d) Cracking of glass should not produce a condition where the
material may become hazardous tdhe occupants(e.g. sharp
edges, splinters or sepakd pieces). This requires destructive
testing. If any of the test conditions defined below (see
paragraph2 and 3below) do not result ina significant failure of
the glass itemtestingat a higherimpact energy (ball impact test)
or load (abuse load tesshould be performed until destruction, or
until an impact energy of 80 or double the specified abuse load is
reached

Tests should be performed for worstise conditions (e.ghe largest
glassitem should betested with the maximum engraving). Similarity
justificationmay then be usedor other items

These testdo not needto be performed for glass items that have
traditionally been installed in large aeroplanes, providdwt their
installaton method, location etc. are not unusual(e.g. standard
lavatory mirrors, light bulbs, light tubes, galley equipment)

The instructions for continued airworthiness should reflect the
fastening method used and should ensure the reliability af
methods wsed (e.g. life limit of adhesives, @scheduled check for
security of aclamp connection).For example, nspection methods
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and intervals for an adhesiveased design should be defined
accordance withadhesion data from the manufacturer of the
adhesive, or actual adhesion test data, as necessary.

2. Ball Impact Tests

The test procedurés) and pass/fail criteria othe Underwriters Laboratories standard
UL61965 Mechanical safety for cathode ray tuheldition 2, 27July2004, or former
UL1418 Standard for safety cathode ray tuhdsition 5, 31Decemberl992 or other
equivalent approved methodre the basisof the ball impact strength and nrhole tests
described in thisparagraph, combined with thempact energy inSection5.12.2 of
ANSI/SAE26.1,Safety glazing materials for glazing motor vehicles and motor vehicle
equipment operating on land highways safety standargd1 Decemberl997.

The glass samples should be installed irteat fixture representative of the actual
installation in the cabin.

2.1. Strength Test

The large glass item should be subjected to a single impact applied in accordance
with the test conditions ofparagraph2.3 below. The impact energy should be
21, caused by a 5thm diameter ball or, alternatively, by a 46m diameter

ball, as specified iparagraph2.3.2 below.

The test is passed if the expulsion of glass withinraii period after the initial
impact satisfies the following criteria:

(@) there is no glass particle &ngle piece of glass having a mass
greater than 0.02%) between the 0.90 and 1.5 barriers
(seeparagraph2.3.1) on either side (if appropriate);

(b) the total mass of all pieces of glass between the 0.90 and-1.50
m barriers (seeparagraph2.3.1) does nb exceed 0.1g on
either side (if appropriate); and

(c) there is no glass expelled beyond the 1rBObarrier (see
paragraph2.3.1) on either side (if appropriate).

2.2 No-Hole Test

The large glass item should be subjected to a single impact applied in accordance
with the test conditions ofparagraph2.3 below. The impact energy should be
3.5J, caused by a 5hm diameter ball as specified paragraph 2.3.Delow.

The test is passeil the large glass item does not develop any opening thaty

allow a 3mm diameter rod to enter.

Note: If the large glass iterdoes not develop any opening that would allow a 3
mm rod to enterwhen subjected to the strength test defined paragraph2.1
above, the nehole test defined in thiparagraphdoes notneedto be performed.

2.3 Test Conditions

2.3.1 Test Apparatus and Setup
The large glass item should be mounted in a way representative of the aeroplane

installation.
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The centre of the large glagem should be 1.0& 0.05m above the floor.

For the strength test (separagraph2.1 above), two barriers, eaclone made of
material 10¢20 mm thick, 250mm high and 2.00m long, should be placed on the
floor in front of the test item (or on both sidds case of a glass partition) at the
specified location, measured horizontally from the front surface of the large glass
item to the near surface of the barrier. The barriers may be less thanr.@hg,
providedthat they extend to the walls of the tesbom. A nonskid surface such

as a blanket or rug may be placed on the floor.

A solid, smooth, steel ball of the size specifieghamagraph2.3.2below should be
suspended by suitable means such as a fine wire or chain and allowed to fall
freely as a pendlum and strike the large glass item with the specified impact
energy. The large glass item should be plased waythat its surface is vertical
and in the same vertical plane as teaspensiorpoint of the pendulum. A single
impact should be applied tany point on thesurfaceof the large glass item at a
distance ofat least25 mm from the edge of the surface.

2.3.2 Impact Objects
The 5Etmm diameter steel ballused as an impact objecshould have a mass of

approximately 0.%g and a minimum ScaféRockwelHardness of 60.
The 40mm diameter steel ballused as an impact objecshould have a mass of
approximately 0.2%g and a minimum ScaféRockwellHardness of 60.

3. Abuse Loads Tests

The large glass item should withstand the abuse loads defingshiagraph3.2
below when subjected to the test conditions defined paragraph3.1. The panel
should remain attached to the fixtur@nd any failure should be shown to be non
hazardous (e.gro sharp edges, no separation of pieces).

3.1 Test conditions
Abuse loads should be applied:
(a) at the points that would create the most critical loading

conditions and

(b) at leastat the geometri@al centre, andat one point located
along the perimeter.

For the abovementionedload applicationsit is acceptable to use argading
padwith a shape and dimensions that fit intol®.24cm (6in.) diametercircle
For all tests, the glass item should be mounted in a test fixte@esentative of
the actual nstallation in the cabin.

3.2Loads to be applied

Abuseloads should be considered as ultimate loads, therefoie additional factors
(e.g. fitting factors, casting factors, etc.) nedd be applied for abuse load
analysis/testing.

Unless it is justifié that one or more abuse load cases are not applicable due to the
shape/size/location of the glass item making it unlikely or impossible for persons to
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apply loads in the direction(s) concerned, the followinguse loadsshould be
considered(see also Fige 1 below):

3.2.1 Pushing loads

Pushing loads are B3laN (300bf) from 0c1.5m (60in.) above the flooy
reducing linearly to 4daN (100bf) at 2m (80in.) abovethe floor level (see (1)
in Figurel below).

3.2.2 Pulling loads

Onehand pull loadgwhere it is not possible to grab with two hands) aedaN

(1501bf) from 0c1.5m (60in.) above the flooy reducing linearly to 2daN

(501bf) at 2m (80in.) abovethe floor level (see (3) in Figudebelow).

Two-hands pull loads are B3daN (300bf) from 0¢1.5m (60in.) above the floor,
reducing linearly to 4daN (100bf) at 2m (80in.) abovethe floor level (see (1)
in Figurel below).

3.2.3 Up loads

Up loads are 6daN (150bf) from 0c1.5m (60in.) above the floor, reducing
linearly to 2 daN (50bf) at 2m (80in.) abovethe floor level (see (2) in Figute
below).

3.2.4 Downoads

Downloads are 133 daN (300 Ibf) frorill® m (60 in.) above the floor, reducing
linearly to 44 daN (100 Ibf) at 2 m (80 in.) above the floor level (see @pure 1
below).

3.25 Stepping, Seating loads

In the case ofdrge glass items whiainaybe stepped or sat on, a load of 28aN
(5001bf) should be used. This load is to be applied at the most critical paird
on any relevant surface up tor (38in.) abovethe floor level (see (4) in Figude
below).
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Height

@ Horizontal Push / Pull, Two Hands, and Downloads

@ Up Loads

@ Horizontal One Hand Pull

@ Stepping, Seating Load

0

22dah  44daN  66daN 133daN 222daN
(50lbs)  (100lbs)  (150lbs) (300lbs) (500lbs)

Figurel

Amend AM®5.785 as follows:

AMC25.785
Seats Bberths, Ssafety Bbelts, and Hharnesses
0 X0
Beds, berthsor divans convertible into a bed should be equipped with a restraint device

(e.g. abelt) for use by the occupant(s) when sleepir8eds, berthsetc. that may be
occupied by moréhan one occupaninay be equipped with a single belt.

Create a new AM@5.785(h)(2) as follows:

AMC25.785(h)(2)
Cabin Attendant Direct View

If the total number of passenger seats approved for occupancy dueriing, take-off,

and landing is greater than theapproved passenger seating configuration, the
demonstration of compliancewith the directview requirements should consider the
most aderse combination of occupied seats, assuming the full passenger load on board.

AmendAMC25.787(b) as follows:

AMC25.787(b)

Stowage Compartments
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For stowage compartments in the passenger and crew compartments it must be shown by
analysis and/or tests thatinder the load conditions as specified in CS 25.561(b)(3), the
retention items such as doors, swivels, latches etc., are still performing their retention
function. In the analysis and/or tests the expected wear and deterioration should be taken

into account.

Stowage Compartment Latching Mechanisms:

Q) The following areas shall be considered in a special cabin interior for the purpose of
designing latching mechanisms:

Cabin crew member areas:

Cabin crew member areas are those areas in the passenger wdigre
cabin crew members may be seated during taxiing, taffeand landing
(these are typically zones in proximity to floor level emergency exits,
although other areas may exist).

To protect flight attendants from being struck by items dislodged fgaifey
stowage compartments, it is common practice to install additional restraint
devices (dual latching) to each stowage compartment located within a
longitudinal distance equal to three rows of seats fore and aft of the cabin
attendant seats. Howeverhe following additional considerations may be
used:

1 A longitudinal distance o metres (6.6 ft) may be used in case the
Wi KNBS NZigdiffieult © NFsasSdNdit@widely spaced seating,

1 Underseat and overhead stowage bids not needto be consiered,
and

1 A dowage compartment located im closed unoccupied area during
taxiing, takeoff, and landing or behind partition in the passenger
cabindoes notneedto be considered.

Passenger Areas:

Passengers Areas are zones in which passenger sea&sekk$or occupancy
during taxing, takeoff, and landing are installed. In such cabin areas, if the
means used to prevent the contentd the compartments from becoming a
hazard by shifting is a latched door, the design should take into consideration
the wear and deterioration expected in service.

Non TTOL Areas:

NonTTOL areas are zones, separated from the remainder of the cabin by
means of a door during taxiing, takéf, and landing (TTOL), in which no seat

is installed (passenger or crew member) thayrbe occupied during taxiing,
take-off, and landing, and which do not include any part of any possible
egress route from the aeroplane (such areas may be for example lavatories,
washrooms, bedrooms, closed galleys, etc.).
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In such areas, a single latch rhaaism for stowage compartments is
acceptable, provided that the door separating this area from the rest of the
cabin is shown to be capable of staying securely closed under the applicable
emergency landing conditions of CS 25.561 with an additimeatia load,
uniformly distributed on the door, eaiing to the highest placarded
allowable singlecompartmentcontents mass inside that area. Such single
latch mechanismslo not needto be designed to account fahe wear and
deterioration expected in service.

2) The following is provided as a clarification of the considerations to be followed when
designing latching mechanisms, as well as of the means by which wear and deterioration
expected in service may be substantiated:

- Single latch:

A single latch is aiching mechanism capablef retaining a load derived
from the specified maximum flight, ground and emergency landing load
conditions.

- Duallatch:

A dual latch is a latching mechanism composed of two independent single
latching mechanisms each of which is capable of retaining a load determined
by the specified maximum flight, ground and emergency landing load
conditions. It is acceptable that a single opmg mechanism (e.g. handle)
operates with two independent latching mechanisms at the same time.

- Latch failindication

Latch failindication is any meathat permits clear visuatonfirmation thata
latch isnot properly engaged. In the case afduallatching system, a single
indication may serve for the two latches ifi ensuredthat the failure of
either latch to properly engage will result latch failindication. All latches,
whether single or dual, should include a latch fail indication.

- Wearand Deterioration

1 Duallatching is a means of compliance to the wear and deterioration
requirement. Wheredual latches are installed there is no need to
further demonstrate wear and tear.

1 Consideration of war anddeterioration for single latches shouldeb
substantiatedby test evidence, or analysis based on test evidence,
showing that latch operation as intended ke design will be
maintained following a simulation of full service life, with an appropriate
scatter factor. A design life of ZWO latch gcles may be used except if
EASAinds the expected use of the aeroplane justifies more endurance
substantiation. Demonstration of a ZW0 cycle design life can be
accomplished by submitting the latch to a 210000 cycle test
representative of operationalise, and verifying after the test that the
latch is still able to operate as intended and is capable of withstanding
ultimate load without failure.
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(3) The above considerations regarding latching mechanismds not apply to
compartments not accessible fitight for which a special tool is needed to
gain access to (e.g. maintenance panel, access panels, etc.).

Create a new AM@5.788a) as follows:

AMC25.788(a)
Installation of Showers

The following should be considered in the design of a shavstallation:

(@) An analysis should be performed to identify possifdéures leading to
water leakage, and to show that appropriateitigation features have been
included in the design

(b) The shower cubicle should be considered as a passenger comgyartim
terms of the need for ventilation. The applicant should justify that adequate
ventilation is provided within the shower. The cabin air itself can be
considered as &tesh aisource for the air supply of the shower

(c) The shower cubicle air outiw should be directed into aeroplane aretsat
will not be adverselaffected by the high water content of thair flow.

(d) A means to steady oneself could be eitl@) firm handhold(s) specifically
designedand provided for the purpose an intrindc design feature of the
cubicle. For instance, if one or more of the cubicle vtadlvall dimensions
does not exceed 1 metre (3.3 feet), it may be assumed that an occupant can
steady himself/herself by placing his/her hands on opposite wall surfaces.

(e) If electrical power outlets are installech the room or area where the
shower is presentall the following requirements should be fulfilled:

(i) the shower cubicle should be enclosed up to the cejling

(i)  there should be no electrical power outlet insideetBhower cubicle;
and

(iii)  no power outlet should be placed closer than 0,6m from any point on
the surface of the closed shower door.

Create a new AMC 25.788(b) as follows:

AMC25.788b)
Large Display Panels

1. General

This AMC does not apply to fligteckdisplay panels. A display panel should be considered
large if its diagonal is greater than &th (20in.).

Any large display panel should be shown not to be a hazard during events such as emergency
landing and cabin depresssation. It should meet the fédwing requirements:
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(a) the large display panel should withstand the differential pressures caused by a worst
case cabin depresssation event without having any adverse effect (for instance no
substances should be released through cracks or openingshap edges should be
created);

(b) the large display panel should be subjected to, and pass, abuse load testing (see
paragraph3 below);

(c) the installation should withstand the inertia loads outlined in25%61(b)(3) without
any adverse effecand

(d) if the large display panel incorporates glass, it should be subjected to, and pass, ball
impact testing (se@aragraph? below)

With the exception of the ball impact testing, large display panels incorporating any glass
elementshould withstand the aboveefined bads with no more than minor cracks (i.e.

no parts released nor the surface becoming a hazard) and without becoming dislodged
from their mounts. Alternatively, the installation may still be found acceptable if some
means, such as a protective covarg provided to shield the passenger cabin from the
glass monitor. The installatiomcludingits protective cover shouldneet all the relevant
criteria identified in this AMCEurthermore the cover should not introduce additional
hazardous characteristics ofsiown and should comply with all pertinent aeroplane
certification requirements, e.g. flammability.

Unless it has been shown that the display panel withstands all the mechanical tests in
paragraphs 1.(a) to (d) above without any damage that would reisuthe release of
chemical substances into the cabinpaimentation should be provided frormedical
authorities which substantiates that the type and amount of chemical substances
released into the cabin in case of failure would not result in adverse hesffects on
cabin occupants. The specific cabin volume may be considei#tdrnatively, it is
acceptable to show that each installed glass screegomplies with A4(1) of
Directive2002/95/ECW¥n the restriction of the use of certain hazardous substanites
electrical and electronic equipmefRoHS).

2. Ball Impact Testingo(ly for displaypanelscontainingglass)

The test procedure and pass/fail criteria tie Underwriters Laboratories standard
UL61965 Mechanical safety for cathode ray tubeldition 2, 27July2004 or former
UL1418 Standard for safety cathode ray tubddition 5, 31Decemberl992 or other
equivalent approved methodare the basisof the ball impact strength and nbole tests
described in thiparagraph.

The large display panel should be installed itest fixture representative of the actual
installation in the cabin.

2.1. Strength Test

The large display panel should be subjected to a single impact applied in accordance with
the test conditions oparagaph2.3 below. The impact energy should bd,7caused by a
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51-mm diameter ball or, alternatively, 5.5 caused by a 4@&m diameter ball, as

specified inparagraph2.3.2 below.

The test is passed if the expulsion of glass withinraid period after theinitial impact

satisfies the following criteria:

(@) there is no glass patrticle (a single piece of glass having a mass greater thag)0.025
between the 0.90 and 1.5 barriers (segaragraph2.3.1);

(b) the total mass of all pieces of glass between the 0.90 ar-m barriers (see
paragraph2.3.1) does not exceed 0dt and

(c) there is no glass expelled beyond the tribarrier (segaragraph2.3.1).

2.2 No-Hole Test

The large display panel should be subjected to a single impact applied in accordance with
the test conditions oparagraph2.3 below. The impact energy should be 3,5<aused by

a 51-mm diameter ball as specified h2.3.2below.

The test is passed if the large display panel does not develop any openingyayatlow

a 3mm diameter rod to enter. Crackiraf the panelis permitted.

Note: If the large display panéibes not develop any opening that would allow -mfh

rod to enterwhen subjected to the strength test definedparagraph2.1 above, the no

hole test defined in thiparagraphdoes notneedto be performed.

2.3 Test Conditions

2.3.1 Test Apparatus and Setup

The centre of the large glass item should be 1+x@05m above the floor.

For the strength test (separagraph2.1above, two barriers, eaclone made ofmaterial
10¢20 mm thick, 250mm high and 2.00m long, should be placed on the floor in front of
the test item (or on both sides in case of a glass partition) at the specified location,
measured horizontally from the frordurface of the large glass item to the near surface
of the barrier. The barriers may be less than 2n00ong, providedhat they extend to

the walls of the test room. A neskid surface such as a blanket or rug may be placed on
the floor.

A solid, smooth steel ball of the size specified paragraph2.3.2 below should be
suspended by suitable means such as a fine wire or chain and allowed to fall freely as a
pendulum and strike the large glass item with the specified impact energy. The large
glass item Bould be placedn a waythat its surface is vertical and in the same vertical
plane as thesuspensiorpoint of the pendulum. A single impact should be applied to any
point on thesurfaceof the large glass item at a distance aif least25 mm from the edg

of the surface.

2.3.2 Impact Objects

The 5Xmm diameter steel ball used as an impact object should have a mass of
approximately 0.%g and a minimum Scat@RockwelHardness of 60.

The 40mm diameter steel ball used as an impact object should havenass of
approximately 0.2%g and a minimum Scaf@éRockwellHardness of 60.

3. Abuse Load Testall largedisplaypanels)
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Large displayanelsshould withstand a 13daN (300bf) static abuse load applied, in
separate tests, in Hifferent locations: in the centre, at the opposite corners (two
separate tests), along the perimeter, at the midpoints of the short and long sides (two
separate tests), or at an equivalent set of locations acceptabl&EASA(see FHgure?2
below).

For allthe tests to be performd, the displaypanelsshould be mounted ira test fixture
representative othe actual installation in the cabin.

For the abovementionedload applicationsit is acceptable to use angading padwith a
shape and dimensions that fit into a 15-2f 6-in.) diametercircle.

The displaypanelsshould withstand the applied loads without any adverse effect (e.g.
glass elementsif present cracking or breaking, the unit becoming dislodged from its
mounts, substances released through cracks or openiogsharp edges created).

During the testit is acceptable for the display to suffer minor failures, such as minor
cracks, providedhat no parts aredetachedandthe surfacedoes notbecome a hazard to
occupants.

Area of load application Large display pane

@ ®
1

@ @

Figure2t Load Cases

1) centreloading

2)  cornerloading

3) oppositecornerloading

4)  short-side-midpoint perimeterloading and

5) longside-midpoint perimeterloading

Amend AM@5.807 as follows:

AMC25.807
Emergency Exits

0 X0
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Create a new AMC 287(8 as follows:
AMC25.807e)

EmergencyExits Uniformity

FAA Advisory Circular 25.807 W! YA T2NY S5A&0GNAOdziA2Y 2F 9EAGAQZ F

EASAs providing acceptable means of compliance with CS 25.807(e).

However, this Advisory Circular does not provide any guidance for thoselaeespequired

to have no more than one pair of emergency exits. For those aeroplanes, ensuring that the
seatto-exit distance remains within acceptable limits as per thiéowing criteriaprovides

an acceptable means of compliance with CS 25.807(e).

Each passenger seat approved for use during taxiing, taffeor landing should be located
such that:

(i) it is within 9.14m (30ft) from the nearest emergency exit on one side of the
fuselage, and within 13.7@& (45ft) from the nearest emergency exit on the
other side of the fuselage; and

(i) the occupant of that seahas the possibility to move to an emergency exit, on
the left side, or the right side of the fuselage, whilst at all points along the way
remairing within 9.14m (30ft) from an emergency exit on am side of the
fuselage and within 13.7@ (45ft) from an emergency exit on the other side of
the fuselage.

When calculatinghe distance from a passenger seat,from any point in the egress path of

an occupantto an emergencyexit, this distance shoulte taken as the total longitudinal
RA&AGOI YOS O0A®PSd a YSI&adzZNBR LI N¥ ff St G2 GKS
should cover in order to get to themergencyexit in question (i.e. the distance calculated

should take into account all requilechanges in direction of movement but measured only
longitudinally). For the distance from a passenger seathastarting point, the front edge

of the seat bottom cushion at the centrelinsvith the seat in the taxiing, take ofand

landing positionis to be takerfor seats installed at any orientation. The end point in each

case is to be taken dBe nearest edgef the emergencexit opening in the fuselage

For aeroplanes with a passenger seating configuration of 19 or less, only one pair of
emergency exits is required. However, such aeroplanes may have additional exits installed,
which must then comply with C%.807(h) but not with the 18.3m (60feet) rule of
C25.807(f)(4). The distance between each passenger seat and the nearest available
emergencyexit may be determined considering all availablaergencyexits, including the

ones addressed by @S.807(h).

Create a new AMg5.811(d) as follows:

AMC25.811(d)
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Sign Combination

The signs required by @5.811(d)(1), (d)(2) and (d)(3) may bembined according to
the applicable prts of FAAAC25-17A Transport Airplane Cabin Interiors
Crashworthiness Handbopk8May 2009

Amend AM®5.811(e)(4) as follows:

AMC25.811(e)(4)
Emergency Exit Marking

The indicating markings for all Type |l aladger passenger emergency exit unlocking
handle motions should conform to the general shapes and dimensions indicated by
Figures 1 and 2.

The indicating markinggarrow and word OPEN3¥hould be consistent with the
emergency exit signshosen i.e. red ifletter emergencyexit signs are installed, and
green if symboliemergencyexit signs are installed.

0 X0

ReplaceAMC25.812(b)(1py the following

AMC25.812(b)(1)
Emergency Lighting

General Requirements

Emergency exit signs should consist of a consistgme throughout the aeroplane. They
may be letter based or symbolic, as outlined below.

Letter based emergency exit signs should use letters with a height to stroke width ratio of
not more than 7:1 nor less than 6:1.

Symbolic emergency exit signs should Wwhite and green in compliance with European
Standard (EN)SO7010:202, Graphical symbols, safety colours and safety signs,
registered safety signs. The green area of the sign should constitute at least half of the
total area of the sign.

In determiningthe area of an emergency exit sign, no part of the sign outside of the
white background (text signs) or green element (symbolic signs), for instance a
surrounding contrasting border, should be included.

Minimum size emergency exit signs required B25.811(d)(1) or (d)(3)

For each emergency exit sign required by26811(d)(1), and for each emergency exit
sign required on each bulkhead or divider by 2868811(d)(3), at each point along any
possible aeroplane egress path, the next closest requeeetrgency exit sign visible at
each point along the egress path should be sized and located such that it is no farther
away from the escapee than its maximum allowable viewing distance calculated as
below.
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Egress paths to be assessed should be:

(1) any possil# path from a passenger seat that can be occupied during taxiing,
take-off, and landing to any passenger emergency exit; and

(2) any possible path from a point adjacent to any passenger emergency exit to
any other passenger emergency exit.

Calculation of maxinm viewing distance

For an emergency exit sign required by 26811(d)(1) and for an emergency exit sign
required on each bulkhead or divider by 255811 (d)(3)the following formulae, as modified

by the notes below, apply for calculating a maximum viewing distance. The maximum
allowable viewing distance for a sign is in each case the lower of the two valaad D:

Text based signs Symbolic signs

D]_ = 2. Z . h|ette|'. Dl = 1-25 - Z hSymbOF
D,=Z.K 4gi2.5) D,=Z.K Qgff2.5)
where:

1. Z is the distance factor obtained from Tallldelow;

2. heyer is the overall height of each lettey which should be at least of 25m
(1 inch) high;

3. hsymwoliS the overall height of the white symbolic element incorporating the
green¥unning marfx; which should be at least 4&m (1.6 inches) high;

4. Xsignis the overall area of the sign; and

5. Dy, Dy, heger andhgympo have the same units, andg is in the sme squared
units as B, Dz, Netter aNdhsympol

Note 1: In the case of duddnguage text based emergency exit signs, only the English
text is to be considered when selecting.f. for use in the above formula. However, in
determining the area of the sign{y) for use in the above formula, the actual area may
be used

Examples of acceptable designs of symbolic exit signs

CS25.811(d)(1)

(emergency exit locator sign)
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C25.811(d)(2)

(emergency eximarkingsign)

CS25.811(d)(3)

(emergency exit sign on
bulkhead or divider)

Tablel: Z factor to be used for text based and symbolic emergency exit signs

Mean luminance of white contrast Distance factor 7
colour candela/nf (ft-L)
2 1.27 candela/m (0.37 ftL) 100
2 10 candela/m (2.92 ftL) 150
2 30 candela/m (8.76 ftL) 175
2 80 candela/m (23.35 ftL) 200
2 200 candela/m (58.37 ftL) 215
2 500 candela/m (145.93 ftL) 230

Minimum size- emergency exit signequired by C25.811(d)(2)

For an emergency exit sign required by25811(d)(2), any sign using English letters of
at least 25mm (1 inch) height, or a white symbolic elemgne. that partincorporating
the greentunning ma of at least 40mm (1.6inches), with an overall area of at least
64.5 cnf (10 square inches) will be acceptable.

Supplementary directional arrows

The inclusion of an arrow or arrows in any of the signs discussed above, in order to

increase the comprehension of the sign, iscearaged. The possibility to improve

comprehension and the appropriate orientation of the arrows will depend on the

particular installation. If arrows indicate movement other than straight ahead, in the

case of a symbolic sign, the depicted movement @iteA 2y 2F (G KS WNXzyyAy3 Yl
right/to the left) should be chosen to be compatible with the orientation of the arrow(s).

CKSNE YIeé 06S 20KSNJ NBlFazya G2 OK22aS | LJ NI AOdz
YIYyQZ FT2N AyadlyoS &B3NR)(2) is @aced yo thekefj azigilS R o6&  /

of the emergencySEAG® Ly G(KA&a OF&Ss (GKS WNHzyyAy3d YIyQ
away from theemergencyexit.

In the case of symbolic signs, the arrows should be in accordance with the style defined

in European Standard (ENjO7010:202, i.e. type D of 1ISO 3883t The ratio of overall

length of an arrow to the width of its tail should m®t more than 7:1 nor less than 5.5:1

Page710f 103



Amend AM®5.812(b)(2) as follows:

AMC25.812(b)(2)
Emergency Lighting

A

For an emergency exit sign required by 26811(d)(1), (2) or (3), any sign meetiting
overall appearance requirements of ANE.812(b)(1), using English letters of at least
25mm (1 inch) height, or a white symbolic element incorporating #ning marmof at
least 40mm (1.6 inches), with an overall area of at le@4t5 cni (10 square inches), will be
acceptable.

The guidance of AME5.812(b)(1) regarding supplemental direction arrows is also
applicable

Amend AM®5.812(e)(2) as follows:

AMC25.812(e)(2)
Emergency Lighting

demonstrating-compliance-with-CS-25-812(b)L)—(b)2)-and+e)(2).

If it is desired to identify eackemergencyexit by means of a symbolic sigthis sign
should be white and green in compliance wiuropean Standard (EN§O 7010:2(2,
Graphical syhbols, safety colours and safety signs, registered safety signs.

Example of an acceptable design of symbolic sign to identify an exit

CS25.812(e)

(emergency exit identifier)
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The direction of thefunning mariXto the left/to the right) should not suggest movement
away from theemergencyexit.

Thetype of signs used to identify aamergencyexit (letter based, symbolic3hould be
chosen to be consistent with the emergency exit signs throughout the cabin.

Createa new AM®5.812(1)(1) as follows:

AMC25.812(I)(1)
Transverse Separation of the Fuselage

Within C25.812(1)(1), he phraseth addition to the lights that are directly damaged by
the separatio®mears that when calculatinghe percentage of electricalljluminated
emergency lights rendered inoperative by the fuselage separation, the number of lights
whose function is lostlue toloss of power or loss of control input to the lighghould be
divided by the total number of electrically illuminated emerggnlightsinstalled The
lights that are directly damaged by the fuselage separation should not be included in the
numerator of the calculationbut only those whose function is lost due to loss of power
and/or control. The denominator should be the totaff all electrically illuminated
emergency lightsnstalled

Applicable parts of FAAAC25812-1A Floor proximity emergency escape path marking
22 May 1989may be used.

Amend AM@5.813(c) as follows:

AMC25.813(c)

Emergency Exit Access and Ease of Opena
0 X0

9 Minor obstructions

An item may be acceptable as meeting the intent of a minor obstruction in accordance with
CS25.813(c)(4)(ii) provided that, as soon as an occujp&gins toopen the emergency exit
usingonly the required and visibl®perating handle, the obstruction moseuch that the
occupant instinctively understands how to complete removal of tiestructive item.
Examples of such items are unattached (or loosely attached) sofbaeitcushions on side
facing divans, providethat the cushionrmaybe readily moved away and themergencyexit

then easily fully opened. Ease of opening from the outside should also be assedsdue
minor obstruction in placeNeither the emergencyexit signnor the operating handlshould

be obscued at any point

Create a new AM@5.813(e) as follows:

AMC25.813(e)

Interior Doors
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Doors separating occupiable areas of @eroplanecabin that do notobstruct a possible
passenger egress patthen closedare not prohibited by C25 813(e).

Any such doorshould be openable from both sidegithout the use of any toglwhich
mears without the need to use any itemit is not acceptable to require the use of even
common items such as caincredit card, pers etc. (note: lavatory doorsmust comply

with CS25.820.

It is acceptable to have a door between a passenger compartment aapdssenger
emergency exit in contradictiowith the prohibition of C25.813(e), providedhat this

door is secured in the open position by means acceptalleEASAthat cannot be
overridden except by a maintenance action (i.e. the necessary actions should be such
that aeroplaneoccupants are unlikely to be equipped to perform them).

Create a new AMg5.854 as follows:

AMC25.854
Lavatory Fire Protection

The cdin length should be measured parallel to taeroplanecentreline from the most

forward to the most aft point accessible to passenger crew.

However, pints within inflight accessible cargo compartments, approvaslmeeting

one of the classifications of @5.857,do notneedto be considered.

On the flight deck, the most forwardeatreferencep2 Ay i o {wt 0 2F (GKS LIAf20a
the seats adjusted to the most forward possible positions) should be used as the most

forward point.

AMCt SUBPARF

AmendAMC25.1309 as follows

AMC25.1309
System Design and Analysis
0 X0
4, APPLICABILITY OF CS 25.1309

Paragraph 25.1309 is intended as a general requirement that should be applied to
any equipment or system as installed,addition to specific systems requirements,
except as indicated below.

0 X0
d. The failureconditions effeets covered by C35.81Qa}b¢¥)and CX5.812

are excepted from the requirements of @5.1309(b). Thee Failure
Conditions related to loss of funiion Failbre Gonditions—associated—with

these—ecabin—safety—equipment—installationare associated with varied

evacuation scenarios for which the probability cannot be determined. It has
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not been proven possible to define appropriate scenarios under which
compliance with CS 25.1309(b) can be demonstrated. It is therefore
considered more practical to require particular design features or specific
reliability demonstrationsas described in C&%.810 and C835.812-and
. . . (b)

Traditionally, this approach has been found to be acceptable.
0 X0
DEFINITIONS.

The following definitions apply to the system design and analysis requirements of
CS25.1309 and the guidance material provided in this AMC. Tteyuld not be
assumed to apply to the same or similar terms used in other regulations or AMCs.
Terms for which standard dictionary definitions apply are not defined herein.

0 X0
j- Development ErrorA mistake in requirements, desigr implementation.

{k.  Error. An omission or incorrect action by a crewmember or maintenance
personnel, or a mistake in requirements, design, or implementation.

kl. Event.An occurrence which has its origin distinct from the aeroplane, such as
atmospheric conditions (e.g. gust temperature variations, icing and
lightning strikes), runway conditions, conditions of communication,
navigation, and surveillance services, batiike, cabin and baggage fires.
The term is not intended to cover sabotage.

Im. Failure.An occurrence, wich affects the operation of a component, part, or
element such that it can no longer function as intended, (this includes both
loss of function and malfunction). Note: Errors may cause Failures, but are
not considered to be Failures.

mn. Failure ConditionA condition having an effect on the aeroplane and/or its
occupants, either direct or consequential, which is caused or contributed to
by one or more failures or errors, considering flight phase and relevant
adverse operational or environmental conditigr external events.

no. Installation Appraisal.This is a qualitative appraisal of the integrity and
safety of the installation. Any deviations from normal, industigcepted
installation practices, such as clearances or tolerances, should be evaluated,
especially when appraising modifications madesatntry into service.

p. Item. A hardware or software element having bounded and idefined
interfaces.

og. Latent FailureA failure is latent until it is made known to the flight crew or
maintenance personnel. A significant latent failure is one, Whimuld in
combination with one or more specific failures, or events result in a
Hazardous or Catastrophic Failure Condition
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0 X0

Qualitative. Those analytical processes that assess system and aeroplane
safety in an objective, nenumerical manner.

Quantitative. Those analytical processes that apply mathematical methods to
assess system and aeroplane safety.

Redundancy.The presence of more than one independent means for
accomplishing a given function or flight operation.

System A combinatiorof components, parts, and elements, which are inter
connected to perform one or more functions.

8. SAFETY OBJECTIVE.

a.

The objective of CS 25.1309 is to ensure an acceptable safety level for
equipment and systems as installed on the aeroplane. A &gand
acceptable inverse relationship must exist between the Average Probability
per Flight Hour and the severity dhilure conditioneffects, as shown in
Figure 1, such that:

(1) Failure Conditions with No Safety Effect have no probability
requirement.

(2) Minor Failure Conditions may be Probable.
(3) Major Failure Conditions must be no more frequent than Remote.

(4) Hazardous Failure Conditions must be no more frequent than
Extremely Remote.

(5) Catastrophic Failure Conditions must be Extremely Imprédab

Figure 1: Relationship between Probability and Severity of Failure Condition Effects

Probability Femote

of
Faﬂ]'_lr_e Extremely
Condition Retrnte
Acceptable
Exztremely
Improbahle

Probable
Unacceptable

Minor Maor Hazardous Catastrophic
Severity of Failure Condition Effects
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b.  The classification of the Failure Conditions associated with the severity of
their effects are described in Figure 2a.

The safety objectivesssociated with Failure Conditions are described in
Figure D.

Figure 2a: Relationship Between Severity of the Effects and Classification of Failure

Conditions
Effect on No effect on Slght Significant Large Normally with
Aeroplane operational reduction in reduction in reduction in hull loss
capabilities or| functional functional functional
safety capabilities | capabilities or| capabilities or
or safety safety safety
I margins margins margins
(&)
L | Effect on Inconvenience Physical Physical Serious or Multiple
'-g Occupants discomfort distress, fatal injury to fatalities
< | excluding possibly a small
%5 | Flight Crew including number of
= injuries passengers or
§ cabin crew
& | Effect on No effect on Slight Physical Physical Fatalities or
Flight Crew flight crew increase in | discomfort or distress or | incapacitation
workload a significant excessive
increase in workload
workload impairs ability
to perform
tasks
Classification of No Safety Minor Major Hazardous Catastrophic
Failure Conditions Effect
Figure d: Relationship BetweeRtobability-and-Severity-of Failure
ConditiorClassification of Failure Conditions and Probability
" " ) I
onal S/ g.l t Sigh cant L& ge '49. 'E*IP
Aeroprahe epea_t_g_nar : onal : onal : onal
eapabt tes-o i ; i ; i ;
safebrmargins | safety-margs| satebrmargins
Eftecton taconvenience Physical Physieal Serious-orfatal Multiple
Occupants discomfort distress, rjury-to-a fatalities
exchluding possibly small-number
Ehght Crew Em$ﬂ#ng e#pa&gyﬂxys
Hjes or-cabin-crew
Eftecton No-effecton | Shghtincrease Physieal Physieal Fatalities-or
Flight Crew flightcrew m-workload discomfortora distress-or ncapacitatio
significant excessive A
Herease-in workload
workload HRpakrs—abitity
to-perform
tasks
Classification of No Safety Minor Major Hazardous Catastrophic
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Failure Conditions Effect
Allowable No Probability | <-Probable> <--Remote-> Extremely Extremely
Qualitative Requirement e S Improbable
Allowable No Probability | <------------- > RO > RO >

Quantitative Requirement

Probability: Average 3 5 7 9
. i <10 <10 <10 <10
Probability per Flight
Hour on the Order
of: Note 1
ficati f tety - - > .

i ~onditions ” Major Satastrophic
Note 1: A numerical probability range is provided here as a reference. The applicant is not required to p|
a quantitative analysis, nor substantiate by such an analysis, that this numerical criteria has been n
Minor Failure Conditions. Current transport category aeroplane products are regarded as meetin
standard simply by using current commosggceped industry practice.

0 X0

9. COMPLIANCE WITH G51309.

This paragraph describes specific means of compliance for CS 25.1309. The
applicant should obtain early concurrence of the certification authority on the
choice of an acceptable means of compliance.

0 X0

b. Compliance wittCS25.1309(b).

0 X0

4)

Acceptable Application of Development Assurance MethBdsagraph
9b(1)(iii) above requires that any analysis necessary to show
compliance with CS 25.1309(b) must consider the possibility of
reguirement—degin—and—implementatiodevelopment errors. Errors
made during thedesigh-anddevelopment 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 simple systems which perform a limited number of
functions and which 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 which must
be accomplished. For these types of systems, compdian@ay be
shown by the use of Development Assurance. The level of
Development Assurance(function development assurance level
(FDAL)/item development assurance level (IDALshould be
determined—byommensurate with the severity of the Failure
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0 X0

Conditions the system is contributing teetential—effects—on—the
aeroplane-incase-of system-malfunctions-orloss-of functions

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 3b(2) above.
Through this documentzASAecognises that credit can be taken from
system architecture (e.g. functional or item development
independence) for the FDAL/IDAL assignment process.

Guidelines, which @y be used for providinfpevelopmentAssurance,
are described foraireraftaeroplaneand systers developmentin the
Ddocument referenced inparagraph3b(2), and for software irthe
Ddocumens referenced inparagraph3a(3)above {(There is currently
no agreed Development Assurance standard &borne electronic

hardware)—BeeaHse—mese—deeumen%s—mme—ngt—de%Leped

Create a new AM@5.1365(b) as follows:

AMC25.1365(b)

Installation of Cooktops

The following acceptable means of compliance are applicable to cooktops with
electrically powered heating elements. Use of other types of heat sources, such as gas, is
unlikely to beacceptable. If such a design is desirétASAshould be contacted for

advice.

(1) Suitable neans, such as conspicuous elemé&gmnQindicators, physical barriers, or
handholds, should be installed to miniseithe potentialof inadvertent personnel
contact with hot surfaces of both the cooktop and cookware. Conditions of
turbulence shouldalsobe considered.

(2) Sufficient design means should be provided to restrain cookwian@uding their
contents in place on the cooktop against flight loads and turbngde.
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3)

4)

®)

(6)

(a) Restraints should be provided to preclude hazardous movement of cookware
and contentsthereof. These restraints should accommodate the cookware

that is approved for use with the cooktop.

(b) Restraints should be designed to be easigdiand effective inservice. The
cookware restraint system should also be desigired waythat it may not
be easily disabled, thus rendering it unusable.

(c) Appropriate placarding should be installed prohibiting the use of cookware

not approved for use with the cooktop.

Appropriate pacarding should be installed prohibig the use of cooktops (i.e.
power on any heating surface) during tang, take-off, and landing.

Suitable neans should be provided to address the possibility of a tegting on
the cooktopor inits immediate vicinity.The following two means are acceptable

(a)

(b)

Appropriate pacarding should be installed that prohibits any heating surface
from being powered when the cooktop is unattended (Notkis would
prohibit a single person from cooking ommet cooktop and intermittently
serving food to passengers while any surface is powered). A fire detector
should be installed in the vicinity of the cooktop, which provides a warning
audible throughout the passenger cabimoreover, a fire extinguisher of
appropriate size and extinguishing agent should be installed in the
immediate vicinity of the cooktop. Access to the extinguisher should not be
blocked by apossible fire on or around the cooktop. One of the fire
extinguishers required by @25.851 may be wed to satisfy this requirement

if it is located in the vicinity of the cooktop and the total complement of
extinguishersremainsevenly distributed throughout the cabin. If this is not
possible, then the extinguisher in the cooktop area should be additibtma
those required by C35.851;0r

An automatic (e.g. thermallyactivated) system should be installed to
extinguish a fire at the cooktop and immediately adjacent surfaces. The
agent used in the system should be an approved flooding agent suitable fo
use in an occupied area. The fire suppression system should have an
appropriately located manuakctivation control Activation of the fire
suppression system (automatic or manual) should also automatically shut off
power to the cooktop.

The surfaces of the galley surrounding the cooktop, which would be exposed to a
fire on the cooktop surface oin cookwareon the cooktop, should be constructed

of materials that comply with thdlame penetration resistanceequirements of
AppendixF, Partlll. During the selection ddll galleymaterialsin the vicinity of the
cooktop, consideration should be given to ensure that the flammabi@gistance

characteristics of the materials will not be adversely affected by the use of cleaning
agents and wnsils used to remove cooking stains.

The cooktop should be ventilated with a system independent of the aeroplane
cabin and cargo ventilation systerMaintenance pocedures and time intervals
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(7

(8)

9)

(10)

should be establishedor inspecton and cleamng or replaement of ventilation
systemcomponentsto prevent the accumulation of flammable oitseatinga fire
hazard. These procedures and time intervals should be included in the instructions
for continued airworthiness as required by €%1529. The ventilationystem
ducting should be protected by a flame arrest@Mote: the applicant may find
additional useful information in Society of Automotive Engine38E)Aerospace
Recommended Practic®RP)No 85, RewsionE, ARP85HIr Conditioning Systems

for Subsonidirplanef) 2Atigusil9971).

Means should be provided to contain spilled foods or fluids in a manner that will
prevent the creation of a slipping hazard to occupaits well asthe loss of
structural strength due to aeroplane corrosion.

Cooktopinstallations should provide adequate space for the user to immediately
escape a hazardous cooktop condition.

A means to shut off power to the cooktop should be provided at the galley
containing the cooktop and in the cockpit. If one (or more) detidaswitch(es)is
(are) provided in the cockpit, smoke or fire emergency procedwsksuld be
provided in the AFMo cover their use.

The cooktop should have either a lid that will completely enclose the cooking
surface or an appropriately locatedire blanket of a size sufficient to completely
cover the cooking surfacehould be providedIf a lid is installegthere should be a
means to automatically shut off power to the cooktop when the lid is closed. The
fire blanket material should be demonstel to meet the European Standard
(EN)1869:1997 Fire blanketsor equivalent.
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Amend AM®5.1447(c)(1) as follows:

AMC25.1447(c)(1)
Equipment Standards for OxygeDispensing Units
0 X0

6 A supplemental oxygen supply should be provided for each passenger lying on a
bed or a seat that can be converted into a bed. Except for cases where the
200dzLdr yiQa KSIR f20FG4A2Yy RdzZNAy3I af SSLIAYy3A Aa
correct sleeping positioshould be installed, unless the passenger oxygen system
is designed to account fany sleeping position.
7 Sufficient illumination should beprovided at all times orautomatically when
necessary (i.e. without the need of a crew action and without delay)ach
location where supplemental oxygen is provided so that in the event of oxygen
mask presentationthe user has sufficient visibility to enable quick donning.

Amend AM@5.1447(c)(3) as follows:

AMC25.1447(c)(3)
Equipment Standards for OxygeDispensing Units

i It is acceptable thabxygen outletdunits of dispensing equipmenare not provided

within Ayf—F— RS RA O+ 4SS R+ NS+ an @red wh&eRpedpl8 ASIikelyNS Y2 G S I NEX
congregate (for instance a waiting area for lavatory fac#itia bar/lounge area etc.),

providedthe applicantshewlddemonstrates that sufficientoxygendispensing outlets are

within five feet or five secondseach of theremete areas) and sheuld—shewthat no

visual obstruction exists between the potential oxygen users and the outlets, such as

curtains or partitions, unless another method of indication (eug.\8xygen in usélight)

is provided in thecemote area.

There should be at least two outletand units of dispensing equipment in toilets,
washrooms, galley work areas etc. In such areas wlwm®upancyof more than two
persons can be expected, the number of outlets (within the area or witivie feet or

five secondseach) should be consistent with the expectedximumoccupancy.

In the case of a shower, there should be an oxygen outlet and unit of dispensing
equipment immediately available to each shower occupant without stepping outside the
shower. Reaching throughan opened shower cubicle door is acceptghle which case

the door should be sufficiently transparemsb that the location of the mask and the
required actions to access it are immediately obvious

AMCt SUBPARG

Amend AM@5.1541 as follows:

AMC25.1541
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Markings and Placardst General

Markings or placards should be placed close to or on (as appropriate) the instrument or
control with which they are associated. The terminology and units used should be
consistent with those used in the Flight Manual. Thets used for markings and placards
should be those that are read on the relevant associated instrument.

Publications which are considered to provide appropriate standards for the design
substantiation and certification of symbolpacardsmay include, ht are not limited to,
Weneral Aviation Manufacturers AssociatigBAMA Publication No. 15t Symbolic
Message® hitiallssue 1 March2014.

AMCt APPENDICES

Create a new AMC to Appendix S, S25.1 as follows:

AMC to Appendix S, S25.1
Passenger seatingonfiguration

Where this term is used in Appendix S:

Passenger seating configuratidd YStF ya GKS LI aaSy3asSN) aSraay3a O LI
the certification process (either type certificate (TC), supplemental type certificate (STC) or

change to the TC or STC, as relevant), conducted for the particular cabin interior and
emergencyexit arrangement of the aeroplane considered.

The passenger seating configuratias equal to, or less than, themaximum passenger
seating capacity of the relevant tyjpertified aeroplane as indicated in the aeroplatype
certificate datasheet (TCDS).

Thepassenger seating configuratiomay be less than the total number of passenger seats in
the aeroplane that are approved for occupancy during taxiing,-t#keand landing, if seats

in excess are installed; in such a case the requirement S2538&3$ m Excessnust be
complied with.

Create a new AMC to Appendix325.10(a) as follows:

AMC to AppendiS, S25.10(a)
Interior Doors on NorCommercially Operated Aeroplanes

(1) The following provides acceptable means to ensure that a door is open before
enteringany of the taxiing, takeff, and landing phase, as required by S25.10(a)(1):

(@) The door should be conspicuously placarded on both sides to be in the safe (i.e.
open and secured) position during taxiing, také and landing;

(b) The operation of the door andhe requirement that the door be secured open
for taxing, takeoff, and landing must be the subject of a passenger briefing,
and the requirement for this briefing must be part of the AFbft; the purpose
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®3)

(4)

(©)

of this briefing, a description of the operation tife internal door should be
made available to the flight crew; and

There should be a means to signal to the flight crew in a timely manner if the
door is not open and secured in a safe position before entering any of the
taxiing, takeoff, or landing phase The indication should be triggered during
the descent phase, early enough to enable the flight crew to take appropriate
action before entering the approach phasejless the aeroplane is required to
have at least one cabin crew member on baa#gpropriate procedures for
crew action should be established.

The following provides acceptable means to ensure thatdoor remains open during
taxiing, takeoff, and landing, and especially during and after a crash landusg
required by S25.10(a)(2):

@)

(b)

Dual means should be provided to secure the door in the open position for
taxiing, takeoff, and landing Each of those dual means should be capable of
reacting to the inertia loads specified in 5561 and

The indication to the flight crew mentioned in thebove condition(1)(¢ should

be triggeredwithout delay and remain active whenever the door is not in the
safe position during any of the taxiing, ta&#, and landing flight phases
Appropriate procedures for crew action should be established.

Regarding the indication mentioned in the above paragefit)(9 and (2)(b), if
several interior doors are installed, it might not be necessary to provide a distinct
indication for each door on the flight deck. Door position indication in the cockpit may
be achieved by means of a single visual indication serving all interior doors installed in
the aeroplane, provided that at least one of the following two conditions is met:

@)

(b)

The number and location of the interior doors is such that quick identification of
the incorrectly positioned door can be made by cabin occupants. A cabin layout
which may be accepted as meeting this condition may be one in which all
interior doors can be easily viewed during a direct walk from the front to the
rear of the cabin.

There § a simultaneous indication provided to a required cabin crew member
which allows easy identification of the interior door in the incorrect position. An
associated procedure for coordination between the flight and cabin crew should
be included in the AFM.

The following provides acceptable means to comply with the requirement S25.10(a)(3):

@)

In case the door is operated (opening, closing and/or latching) manually: the
door should be easily operable from both sides, and if a latch is installed to
restrain the door in the closed position, the door should be capable of being
unlatched from both sles without the aid of any tool and without the need of
any item (it is not acceptable to require the use of even common items such as
coins, credit cards, pens, etc.);
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(b) In case the door is operated (opening, closing and/or latching) electrically: there
should be a manual override that satisfies the above condifi®)(a), unless the
electrical opening and retention in the open and secured position continues to
function following complete loss of normal electrical power, and it is
demonstrated that followig any probable electrical failure, the door defaults to
the fully open and secured position;

(c) The door should be frangible (or equivalent, e.g. it has a removable panel) in
both directions An assessment should be made of tmeveablecabin features
adjacert to the door in order to ensure that sufficient clearance on each side of
the door, during all phases of flightis assured by desigauch that the
frangibility featurgs)will work as intendedAlternatively, it may be shown that,
irrespective of the pasoning of moveable cabin features, the overall
frangibility objective is still achieved, e.g. by reaching through a reduced
opening to easily move the feature before finishing the actions needed to
provide the full opening intendedrhe frangibility shold be demonstrated by
test using a ®hpercentile female, and the resulting aperture should be
demonstrated to be large enough for atBercentile male to escape. The case
of probable jamming in a nefully closed position should be considered:;

(d) As an alternative to the above mentioned frangibility feature, it may be
demonstrated, for examplewith double sliding doors, that following any
probable failure or jamming of the door, a sufficient opening is still ensured that
allows for passing througtné doorway;Qufficient openin@vould mean, in the
caseof a sliding door, an opening from floor to ceiling consistent with the
minimum required width of aisle as prescribed by25815for a passenger
seating capacity equal to themaximum expected numlveof passengers that
would need to evacuate through the passenger egress path crossea bipdin

(e) The preflight passenger briefing (as mentioned in conditit)(b) should
contain instructions on how to restore a sufficient opening for evacuation
(frangibility feature or alternative means) in case of failure or jamming of the
door.

For the definition ofgrobable failure or jamming of the doQmrefer to the definition of
Probable Failure Conditiofis AMC 25.1309.

Create a new AMC to Append@x25.10(b) as follows:

AMC to Appendids, S25.10(b)
Interior Doors on Commercially Operated Aeroplanes

In the case of an aeroplane which is not intended to be limited to-cmnmercial
operations, the familiarity of the occupants with the specific cabinuess of the aeroplane
cannot be credited in the demonstration tha the case of any probable failure or jamming

of the door in a position other than fully open, any occupant is able, from any compartment
separated by that door, to restore in an easy asithple manner a sufficient opening to
access the compartment on the other side of the dqoompliance with the condition
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S25.10(a)(3)); this mearfsr instance that when the demonstratiomelies onthe frangibility
of the door, there should be a plachoneachside of the door to indicatéhe presence and
functioning ofthis feature.

The requirement S25.10(b)(2)(ii) states thte demonstration of compliance against the
provision S25.10(a)(1) and (2) shall not rely on any passenger action, nor involve any flight
crew member leavingheir position in the cockpf®Any of the following solutions maype
employedto meet this requiement:

(1) An automatic system, for the opening of the door and retention of the door in the
open and secured position.

(2) A control in the cockpit, compliant with CS 25.777, to activate remotely the opening of
the door and retention of the door in the open asdcured position.

(3) For aeroplanes required to have at least one cabin crew member on baadthe
cabin crew is clearly tasked with ensuring that ta®r is open before entering any of
the taxiing, takeoff, and landing phase#\ppropriate cabin crew proedures and cabin
crew training should be established.

Create a new AMC to Appendix325.10(c) as follows:

AMC to Appendis, S25.10(c)
Isolated Compartments

(1) CabinCompartments
(@) Compartments to be considered as isolated

Compartments in an aeroplaméith an approved passenger capacity of less than
20 and a cabin length df8.29m (60ft) or lessdo not need in any caseto be
considered assolated. AM®5.854 provides guidance on how to determitiee
cabin length.

£5.10(c) requires that a compartmt in which a fire would not be directlyr
would not be quickly detected byoccupants of another compartmennust
meet additional criteria in order to provide confidence that a fire will be
detected.Such a compartment is described as an isolated compant.

Any compartment that can be occupied by crew members and/or passengers
during flight (other than accessible cargo/baggage compartments) should be
considered as isolated for the purposes of showing complian&@%al0(c) if it
cannot be assured thdtre/smoke in the compartment will be quickly detected

by occupants of other occupied compartments of the aeroplane due to rapid
smoke/fumes transmission enabled by the design of the aeroplane.

The assurance that fire/smoke will be quickly detected bgupents of other

occupied compartments in the aeroplane agn be provided by obvious

smoke/fumes passage features, e.g. grills/louvres in a door, or via the

FSNRLX ' ySQa Sy@ANRYYSyill f O2y (NP f aeaidsy
Substantiation of the effctiveness of such declared smoke/fumes transmission

means, via ground and/or flight tests, may be required.
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(b)

Detection of fire/smoke by occupants of another compartment only will provide
the required assurance if there is confidence that this other coitmpant in
question will be occupiedand not bysleeping person§i.e. it is a compartment
that meets the caditions set out in paragraph (1)) below) Thus, if
smoke/fumes transmission is relied upon for compliance, the occupancy
conditions of theaeroplane as a whole need to be taken into account.

Isolated ompartments occupied for thenajority of the flight time

5.10(c) exempts isolated compartments ¢(gescribedin paragraph(a) above)
that are occupied for thenajority of the flight time from being equipped with a
smoke/fire detection system, based on the assumption that the occupants will
quickly detecthe fire.

(i) However, some categories @dolatedcompartments will by their nature
not be eligiblefor this approach either because there is a risk that all
occupants will be sleeping (sleeping persons will not be able to detect a
fire starting in theisolatedcompartment), or because occupancy for the
majority of the flight time cannot berealistically assessedExamples
indude, but are not limited to, the following:

(A) bedrooms (i.e. rooms containing any sleepinstallations
intended to provide a high level of sleeping comfosuch as
beds, or berthable divansven ifthey also contain seats that
can be occupiediuring taxiing, takeoff, and landing however,
passengerseats do not need to be considered as sleeping
installationsin this context)

(B) specialsed rooms for which permanent occupation during the
flight is unlikely(examples would include smoking rooms, cinema
rooms, etc);

(C) washrooms/bathrooms, althougkhe intent of $25.10(c) will be
met in any casgf they arecompliant withCS25.854 however, a
shower cubicledoes not need to be considered an isolated
compartment

(D) crew rest compartmentsand
(E) galley compartnents.

(i)  On the other hand, @ isolatedcompartment, unless meeting one of the
criteria in (i) above, will be accepted as being occupiedafoleastthe
majority of the flight time, thus providing for smoke/fire detection by the
occupantsjf any of thefollowing conditions are met:

(A) itis the flight crew compartment

(B) all required cabin crew seats are located in thsolated
compartment;
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(C) the isolated compartment contains a crew station that due to its
specialised purpose, is likely to be occupiedtfer majority of the
flight time;

(D) the number of seats in thesolated compartment (including cabin
attendant seats and seats in excess) approved for occupancy during
taxiing, takeoff, and landing is at least equal to the number
indicated in theright hand column of theable below.

Total number of passenger seats installed on { An isolated compartment is accepted as being
aeroplane approved for occupancy during occupied for the majority of thélight time if it
taxiing, takeoff, and landing (including seats in|contains at least the following number of seats
excess) approved for occupancy during taxiing, tad,
and landing
Up to 19 2
2023 3
24¢29 4
30¢36 5
37¢43 6
44¢49 7
50¢56 8
57¢63 9
64 and above 10

Note: the Wp to 1X¥igure is included for the case of an aeroplane with a total cabin
length in excess of 18.28 (60ft).

(i) In addition an isolatedcompartment featuring no seat and no stowage
(e.g. a connecting corridor) might be acceptaed being an isolated
compartmentwithout a smoke/fire detection systeninecause of thdow
likelihoodof a fire startngin sucha compartment.
(c) Minimum requirements focompartments

For all compartments, irrespective of whether or not they are required to have a
smoke/fire detection systernstalled:

(i) For accessibility and firefighting purposes, sufficient lighting in the
compartment should be provided. For compartments that could be dark
during flight,ameans should be provided to enable a person entering the
compartment to readily gain sibility of the interior Suchmeansmay be
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(b)

(A) a conveniently located, easy fmd and use lighting contrdbr the
compartment

(B) a flashlight within close proximity to the entrance of the
compartment; or

(C) automatic illumination in the eventthe smoke/fire detection
systemin the compartment(if installed) trigges.

(i) At least one readily accessible hdredd fire extinguisher should be
available for use in each compartment. Fire extinguishers required by
CS25.851(a) may be used for this purpo$an the other hand this may
also lead tothe need to install more fire extinguishers than the
minimum required by C35.851(a).

(iii)  Portable breathing equipment, required by C25.1439(a) should be
located close to the harteeld fire extinguisher.

Smoke/fire detectiorin isolated compartments

For interiors withmore than oneisolated compartmentthere should be means

by which flight or cabin crewcan readily identify in which compartment
smokdfire has been detected.Depending on the number of ikded
compartments and the specific layout, such means might be simply moving
through the cabin and checking each compartment (in the case that cabin crew
are required to be on board) or might need to be a visual indication outside each
compartment, or sora form of annunciator panel available to an appropriate
crew member. The objective in any case is that correct identification of the
location of the smoke/fire should be possible without unnecessary delay.

If the isolated compartment incorporatessdowage compartment of a volume
greater than 0.7n° (25ft®), this stowage compartment should be itself
equipped with a smoke detector, unless it can be demonstrated that smoke
from within the stowage compartment will be detected by the detector of the
isdated compartment in which the stowage compartment is locatedg.(
through grilles in the stowage dogrand within the time specified in the
requirement S25.10(c).

If the isolated compartment incorporates a galley, or if smoking is to be allowed
in the isolated compartment, nuisance triggering of the smoke/fire detection
system may be minireéd by a design feature that provides for temporary
system deactivation by an occupant (passenger or crew member). In that case,
full reactivation should be automatiafter a time period of no longer than

10 minutes followirg the last deactivation action.

The effectiveness of the smokef/fire detection system shouldlémonstrated
for all approved operating configurations and conditions.
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For smoke detection demonstian, FAAAC259A, Smoke detection,
penetration, and evacuation tests and related flight manual emergency
procedures6Januaryl994provides acceptable means of compliance.

During testing, it should belemonstratedthat no inadvertent operation of
smoke/fire detectors in any compartment would occur as a result of fire starting
in any other compartment.

An assessment of the compartment design and observations during smoke/fire
detection tests will be expected in order to provide a demonstration haf t
effectiveness of firefighting procedure$his should alsmclude demonstrating

that the compartment is provided with sufficient access in flight to enable a
crew member to effectively reach any part with the contents of a tmethdlfire
extinguisher.

Create a new AMC to Appendix325.10(d) and (e) as follows:

AMC to Appendixs, $S25.10(d) and (e)
Deactivation of existing Emergency Exits
(1) General

S25.10(d)(3) requires to ensure thtte distance fromeachpassenger seat to at least
one nondeactivatedemergencyexit on each side of the fuselage remaiosmpatible
with easy egress from the aeroplane.

For the purpose of this provision, a passenger seat distribution will be consitemreaet
this objective provided that ech passenger seat approved fareuduring taxiing, takeff, or
landing is located such that:

(&) Itis within 9.14m (30ft) from the nearest emergency exit on one side of the fuselage
on the same deck, and within 13.%2 (45ft) from the nearest emergency exit on the
other side of the fuskage on the same deck; and

(b) The occupant of that seat has the possibility to move to an emergency exit, on the left
side, or the right side of the fuselage, whilst at all points along the way remaining
within 9.14m (30ft) from an emergency exit on one si®f the fuselage on the same
deck and within 13.72n (45ft) from an emergency exit on the other side of the
fuselage on the same deck

When calculatinghe distance from a passenger seat, or from any point in the egress path of

an occupant, to aremergencyexit, this distance should be taken as the total longitudinal
RA&UIYOS OA®DPS® Fa YSIadaNBR LI NI EESt G2 GKS
should cover in order to get to themergencyexit in question (i.e. the distance calculated

should take into account all required changegtie direction of movement but measured

only longitudinally). For the distance from a passenger seat, as starting point, the front edge

of the seat bottom cushion at the seat centreline is to be taken (fovdod, angled, side or
aft-facing seats), and as end point, the nearest exit edge.

Page90of 103



For aeroplanes with an approved passenger seating configuration of 19 or less, only one
pair of emergency exits is required. However, such aeroplanes may have additidisal ex
installed, which must then comply with @5.807(h) but not with the 18:8n (60feet)

rule of C5.807(f)(4). The distance between each passenger seat and the nearest
availableemergencyexit may be determined considering all availalel@mergencyexits,
including the ones addressed by 25807 (h).

When deactivation of one or more emergency exits results in an emergency exit
arrangement that is asymmetrical relative to the aeroplane cedine, the acceptable
seating capacity for each cabin zone shoh&l determined considering the emergency
exits remaining available on each side of the fuselage separately, i.e. following a similar
methodology asthe one used in FAAAC25.807-1, Uniform distribution of exits

13 August1990

(2) Examples

The following examples illustrate the analysis method to be followed when examining
the acceptability of various emergency exit deactivation schemes on an aeroffiahes
originally typecertified with two pairs of Typ€ exits (rated at 5passengers floeach

pair) at the forward and aft limits of the cahiand a single pair of overwing TyHé exits
(rated at 35passengers). In accordance with Z55807, this emergency exit layout will
have a possible maximum approved passenger capacity of 145 {2 +55). It is
assumedthat the aeroplane manufacturer has received approval for this number of
passengers.

The distance between the nearest exit edges of the two pairs of Typgits is 2@n
65.7FG0d ¢KS 2FSNBAyYyI SEAr@6.3MM)HranNtedreafedgeddl NR
the forward TypeC exit pair.

The figures below provide additional clarification the methodology to be used and the
resultant limitations.

A cabin area that should not include any crew or passenger seats that can bgiextcu
during taxiing, take-off, and landing is referred to as #tay-out zon&Q coloured pink in

the illustrations below. The hatched/yellow areas in the illustrations below are referred
to as‘Hdditional stayout zone$and should also not include any eveor passenger seats
that can be occupiedluring taxiing take-off, and landing. Seats located within these
latter zones do meet the criteria ahe above paragraph{l1)(d but do not meet the
criteria ofthe above paragraplil)(b). In other words, althouglhese zones ardéocated
sufficiently close to emergency exits to meet the basic emergency exit egress distance
requirements on both sides of the fuselage, an occupant of one of these seats would be
forced to traverse a cabin asethat does not meet these requirements, i.e. a stay

zone in order toegress the aeroplane

Examplel
In the first exampleonly theleft hand(LH overwing Typdll exit is deactivated.

Identification ofstay-out zones
No stayout zone needs to bedentified in the cabin,f any possible passenger seat
location will be no more than 9.14 (30ft) from the nearest exiton one side of the
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fuselage, and no more than 13.72 (45ft) from the nearest exibn the other side of the
fuselage, i.e. in compliece withthe above paragraph 1.(i)

Calculation of thévasicpassengeseatingconfigurationlimitations set by &25.1(a)

In the case of nortommercial operatiog, in accordance witl25.1(a), the passenger
capacity will have an upper possible limit of p&ssengers (1/2f 145 (55+ 35+ 55)
rounded up), i.e. one half of the maximum passenger seating capacity of the type
certified aeroplanéhavingall exits functional.

In the case of commercial operatisnin accordance with25.1(a), the passenger
capaciy will have an upper possible limit of $&ssengers (1/3f 145 (55+35+55)
rounded down), i.e. one third of the maximum passenger seating capacity of the type
certified aeroplanehaving all exits functional. Additionally, there will be an upper
possble limit of 30passengers seated forward or aft of the overwing exits (@f390

(55+ 35)), i.e. one third of the maximum passenger seating capacity for each cabin zone
of the type-certified aeroplanehavingall exits functional.

Calculation otdditional passengeseatinglimitations due to exit deactivation

Firstly, a zonal analysis is conducted on the right side of the fuselage in accordance with
5.10(d). Two zones are represented by the exits on this side (all original emergency
exits remainfunctional).

The allowable number of seats between the forward T¢pexit and the overwing exit is
limited to one half of the sum of the ratings of the exits that bound the zdn@&:of 90
(55+35)=45.

The same limit is valid also for the zone between the overwing exit and the rearmost
TypeC exit.

Secondly, a zonal analysis is conducted on the left side of the fuselage in accordance with
5.10(d). There is only one zone represented by the remainingtional exits on this

side. The allowable number of passenger seats between the forward and aft(l ggés

is again limited to one half of the sum of the exit ratings that bound the zarzof 110
(55+55)=55.

The passenger seating locations fokitag, take-off, and landingshould simultaneously
satisfy allbasiclimitations set byS25.1(a)and both of the zonal analyses in accordance
with £25.10(d).

In the case of noiwommercial operatiog, this means that the passenger seating
configurationis limited to 55 (i.e. in this case, the limitation resulting from the {siie
fuselage zonal analysis is most constraining and defines the maximum seating capacity
the aeroplane) and a maximum of ¢assenger seats located either forwardatt of the
remaining functional overwing exit may be occupied for itagi take-off, and landing.

However, for commercial operati@nan overriding consideration applieltie to the fact
that there is a norcompliance with C35.807(f)(4) on the left side dhe fuselage and
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the provisions of 25.10(d) only apply to neoommercial operatioa The seating
capacity of the example aeroplane in commercial operation will thus be limited to
19 seats because 2%.807(f)(4) only applies to aeroplanes for which mtran one exit
pair is required. However, there will be no limitation dme passenger seating location
for taxiing, take-off, and landingas explained in AM5.807.

Example?
In the second exampléoth left hand (H andright hand RH overwing Typdll exits are

deactivated. The aeroplaneasthus only two pairs of remaining functional Ty@eexits
located at either end of the cabin.

Identification ofstay-out zones

A stayout zone is identified in the middle of the cabin, where a passenger seat that can
be occupiedduring taxiing, takeoff, and landing would not be in compliance withe
above paragraph 1.(iJ.e. would be further than 9.1 (30ft) from the neares exit, on

both sides of the fuselage. The exact limitation the seat installation locationn order

to respect the stayout zone should be calculated using the longitudinal measurement
method as explained in AMZ5.807.

Calculation of théasicpassengr seatingconfigurationlimitation set by 25.1(a)

In the case of nortommercial operatios, in accordance witlf25.1(a), the passenger
capacity will have an upper possible limit of p&ssengers (1/2f 145 (55+ 35+ 55)
rounded up), i.e.one half of the maximum passenger seating capacity of the type
certified aeroplanehavingall exits functional.

In the case of commercial operatisnin accordance with25.1(a), the passenger
capacity will have an upper possible limit of g&ssengers (1/3f 145 (55+ 35+ 55)
rounded down), i.eone third of the maximum passenger seating capacity of the type
certified aeroplanehaving all exits functional. Additionally, there will be an upper
possible limit of 3(pbassengers seated forward or aft of the overwing &xi1/3 of 90
(55+35)), i.e. one third of the maximum passenger seating capacity for each cabin zone of
the type-certified aeroplanéhavingall exits functional.

Calculation okdditional passengeseatinglimitations due to exit deactivation

In this exampe, the arrangementof the remaining functionalexit is symmetricalon
either side of the aeroplane centiene, hence, ncseparateLHand RHzonal analyses are
required, and only one cabin zone remains.

The zonal analysis, in accordance wi#b.10(d),results in the number of seats that may
be occupied during takig, takeoff, and landingbetween the forward and aft Typ€
exits, limited to one half of the sum of the ratings of the exits that bound the zone: i.e.
1/2 of 110(55+55)=55.

The passenger seating locations for targ, take-off, and landingshould simultaneously
satisfy allbasic limitations set byS?5.1(a) and the zonal analysis in accordance with
5.10(d).
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Therefore, for norcommercial operatios, a maximum total of 5fpassenge seats may
be occupied during taiig, takeoff, and landing, in any combination of individual
locations forward or aft of the identified stayut zone.

For commercial operatics) asin Examplel, the seating capacity of the aeroplane will be
limited to 19, due to norrcompliance with C85.807(f)(4), on both sides of the fuselage
this time. However, as also explained in Examplehe total of 19passenger seats that
can be occupiedduring taxiing, takeoff, and landing may be in any combination of
locations forward or aft of the identified stayut zone.

Example3
In the third examplethe reamost LH Typ€ exit is deactivated. The aeroplane htsis,

one pair of functional forward TypeC emergency exit@nd one pair of functional
overwing Typelll emergency exits, and a functional aft Ty@emergency exit on the RH
side only.

Identification ofstay-out zones

No stayout zone can be identified in the cabin, i.e. any possible passenger seat location
will be no more than 9.14n (30ft) from the nearest exibn one side of the fuselage, and

no more than 13.72n (45ft) from the nearest exibn the other side of the fuselage.

Calculation of théasicpassengeseatingconfigurationlimitations set by 25.1(9

In the case of norommercial operation, in accordance wi®5.1(a), the passenger
capacity will be limited to 73 passengers (12 145 (55+35+55) rounded up), i.e. one
half the maximum passenger seating capacity of the type dedtiiieroplane with B
exits functional.

In the case of commercial operation, in accordance v8b.1(a), the passenger capacity
will have an upper possible limit of 48 passengers (43145 (55+35+55) rounded
down), i.e. one third the maximum passenger seating capacityhef type certified
aeroplane with all exits functional. Additionally, there will be an upper possible limit of
30 passengers seated forward or aft of the overwing exits @f/®0 (55+35)), i.e. one
third of the maximum passenger seating capacity for ea&elbin zone of the type
certified aeroplane with all exits functional.

Calculation ofdditional passengeseatinglimitations due to exit deactivation

Firstly, a zonal analysis is conducted on the right side of the fuselage, in accordance with
5.10(d) Two zones are represented by the remaining functional exits on this side (all
original emergency exits remain functional).

The allowable number of seats for installation between the forward T@pand the
overwingexit is limited to one half of the sum of the ratings of the exits that bound the
zone: 1/20f 90(55+ 35)=45.

The same limit iglsovalid for the zone between the overwing emergency exit and the
rearmost TypeC exit.
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Secondly, a zonal analysis ismmdacted on the left side of the fuselage. Again, two zones
are represented by the remaining functional emergency exits on this side, but this time
one zone is a soalled deadend zone.

As for the right side, it is acceptable to install gEats between he forward TypeC and

the overwing exit: 1/2of 90 (55 + 35) =45.

In the deadend zone aft of the overwing exit, it is acceptable to install a maximum of
18 seats (1/2of 35 rounded up).

The passenger seating locations faxiing, takeoff, and landingshould simultaneously
satisfy allbasiclimitations set byS?5.1(a) and both of the zonal analyses in accordance
with £25.10(d).

Therefore, for norcommercial operatios, this results in a maximum total seating
capacity of 63 wherit simultaneously satiséis the upper limit for each zone, i.e. 45 for
the forward zone and 18 for thaft zone.

In case of commercial operatisnthe total capacity of the aeroplane will be limited to
48 passengers, not exceedidy passengergorward of and 18&ft of the overwing exits.

Further examples

In addition toExamplesl, 2 and 3 above, further examples of ed#activation for the
same basicaeroplane are illustrated and the resultant allowable passenger seating
restrictionsare summarised.

The principles evident fronthese examples can be used to determine zonal capacities
and stayout zones for anyeroplane

No stay out zone 9.14m (30ft)

. —
', 9.14m (30ft] 1
' W H 1 p
. ﬁ' - i ! — J“_ﬁ' - _ RH: 50% [90+20]= 90
o~ =t;}‘l - Bpnm— 7 p— — — 1 Mon-Commercia 1/2TC =73 LH- 50% [110] = 55 55
T /7 f <€ Zonal Lt =50% > Zona Lt =30% \ -
A WAL 1 H i
S . ¥/ 3 Commercial low occupanc 1/37C =48 N?;;:::::Z?f;,s 15
L . e T paney 1/3 per zone e (Distance>60ft)
Ko & T required
1 13.72m (45ft) ! 1
h = > 13.72m (45ft) i 3  Commercial (~1/3 TC + per zone) Not Authorized Mot Authorized Not Authorized
Stay out zone
1
- ﬂ ﬁ ! k,__j_af - _ RH: 50% [110]= 55
~ - AT VR oy, 1 Non-Commercia 1/2TC=73 LH- 50% [110] = 55 55
P (_mmﬂ = > \ 55
< :IgEg‘ 1} Distance>60ft
=y I (—MT*“‘%'E'B - /2 commercialLow occupanc 1/3TC = 48 NDIZSD::I[:nEI sis e
I D = S N ——— rency 1/5 per zone T (Bistance>0f]
e required
A g - :1“5,\ Extreme g’
seat positions 5 Commercial (>1/3 TC + per zone) Not Authorized Not Authorized Not Authorized
9.14m (30ft
No stay out zone 4—[—}—{ " T o T T
N 9.14m (30ft f ! ‘Operations Eligibility limit Zonal limits Total Limit
f 3 g ! RH: 50% [90+90] = 90
T | Z Zonaberweenz et , P e o = 1 Non-Commercial b= LH: 509% [30+35] = 63 =
. 2 =505 g Zonal Limit = 50% i A\
i il RH: 509 [50450] = 50
! | : =
Daad-and Zone 1 / 1/3TC=48 . _ 48
B e ———— = ——— -,—-zt’r‘” I,// 2 Commercial Low occupancy 1/3 per zone ;:I;C[V‘;ﬁs [5;241-3_5]3(; ?54—2 (30+18)
13.72m (45ft) x E - e
I = P 3 Commercial (>1/3 TC + per zone) Not Authorized Not Authorized Not Authorized
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[l 9.14m (30ft)
= ﬁ g - RH: 50% [90+35] = 63
g Zonebemwemzeds | DeavendZone 1| [ETEETEED YATE=E LH: 50% [30+35] = 63 82
e e R } : &
& Tomesenvemnzews o Deasensfons 13TC=48 Rl Sha? [ETNE)) SCBehs 48
Zonsl Limit =505 T oo0% - 2  Commercial Low occupancy 1/3 per zone LH: 50% [90+35] = 45+18 (30+18)
G — i - 1/3* [55+35] =30 / zone
Extreme aft seat positions B 5 5 5
3 Commercial (>1/3 TC + per zone) Not Authorized Not Authorized Mot Authorized

9.14m (30ft]

' Stay out zone
2%

PR Only one pair of exits:
= = 1 Non-Commercial 1/2TC=73 No mnal,a::wﬂs 19
- requirs (25.807 limit
e with only one
o o s s . o e e e | 1/3TC=48 Only one pair of exits: i:‘;
6 % 2 Commercial Low occupancy Y No zonal analysis (=
13.72m (45f) » | \ P required
P Extreme aft seat positions
: 3 Commercial (>1/3 TC + per zone) Not Authorized Not Authorized Not Authorized

13.72m (45ft) >
—

9.14m (30ft N
- 13.72m (45ft]
¥

RH: 50% [110] = 55

< M“em_z = 1  MNon-Commercial 1/2TC =73 L 50% [90435] = 63 55
- Distance=60ft:
Fiziziez zrs IR 2 Commercial Low occupancy LETE=4E Nofa::ltgnalvsis D
el TR L. R L1 — 1/3 per zone - (Distance=60ft)
/ 9.14m (30ft require
[ 13.72m (457) 3 Commercial (+1/3TC+perzone)  Not Authorized Not Authorized Not Authorized

No stay out zone

Stay out zone

a3 )

Only one pair of exits:

j/ Non-Commercial 1/2TC=73 No zonal analysis 19
required (25.807 limit
- 13TC=48 Only one pair of exits: i n“_'\' one

E 2 Commercial Low occupancy No zonal analysis )

\} 1/3 per zone
required
Extreme aft seat posi

3 Commercial (~1/3 TC + per zone) Not Authorized Not Authorized Not Authorized

Stay out zones  Additional stay out zone

1
. ﬁ = 5 ﬁ 7& _ '&7 Only one pair of exits:

< Z:Enaml me:i;xims AL i \ ; 1  Non-Commercial 1/2TC=73 No zonalrael\:lvsis 19
- M| requin (25.807 limit
4 13 TC=48 Only one pair of exits: with O“V'V one

x == y 2 Commercial Low occupancy 1/3 per zone No zonal analysis pair)

— required
13.72m (35f0) #  Extreme aft seat positions 2

3 Commercial (=1/3 TC + per zone) Not Authorized Not Authorized Not Authorized

Stay out zone

Only one pair of exits:

5.14m [30ft) >
*

]/ 1 Non-Commercial 1/2TC=73 No zonal analysis 19
- required (25.807 limit
Dead-and Zone . . with only one
o o o g o e e - . 13TC=48 Only one pair of exits: )
p 2 Commercial Low occupancy 1/3 per zone No zonal analysis pa
x Extreme aft seat positions x P required
a Commercial (>1/3 TC + per zone) Mot Authorized Not Authorized Not Authorized

Additional stayout zone

_ 9.14m (30ft , i imit

Only one pair of exits:

Stay out zones

1 Non-Commercial 1/2TC=73 No zonal analysis
required 0
Dead-end Zone Only.

\~ "~ “Zonal Limit=50% 1/3TC=48 Only one pair of exits: stay out zones

G 2 Commercial Low occupancy No zonal analysis
9.14m (30ft) & e fpar e required
= P! 13.70m (455;
3 Commercial (»1/3 TC + per zone) Not Authorized Not Authorized Not Authorized

Create a new AMC to Appendix325.20(a)(1) as follows:

AMC to Appendixs, S25.20(a)(1)

Flammability of Bed Mattresses
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Mattresses of bedshat are convertible to/from seats, regardless of their location in the
aeroplane, and irrespective of whether or not the seat configuration is approved for
occupancy during taiig, takeoff, and landing,should meet the criteria of C&5,
AppendixF, Partll.

As required by G35, AppendixF, mattressfoam shall be testedor 12,7-mm (1/2-in.)
thickness. If the mattress consists of two or more foams glued together, the foam
specimen shoulaonsist oftwo 6.34-mm (1/4-in.) (three layers of £ mm (1/6in.), etc.)
pieces glued together. Three specimens should be made for each combination of foams
that are glued together in the production mattress. Any other production mattress
components that are glued together shouddsobe tested together.

If such speitcnens do not meet the test criteria 0€S25, AppendixF, Partl, it is
acceptable to test each production mattress component separately, including a sheet of
glue,usingthe test criteria of Appendik, Partl.

Additionally, the Bunsen burner is then t® appliedat three separate corners of the
production mattress with all its components. The threerner testdoes notneedto be
conducted if the cushion passes the testsa825, AppendixF, Partll.

Create a new AMC to Appends $25.20(b) as follows:

AMC to AppendiS, S25.20(b)
Exit as effective as a Type IV exit

An acceptable means of compliance with the requirement that the remaining exit resulting
from an obstruction shall be as effective as a Typemérgencyexit (S25.20(b)(1) and
(b)(2)), is ® demonstrate that:

(1) the dimensions ofhe remaining exit opening are equivalentor greater thanthose
of a TypdVemergencyexit; and

(2) the obstructing item does not protrude into the horizontally projected opening of
the remaining exit.

In the assessmentof the effectiveness of the remaining exithe requirements of
C25.807(a)(4), C&.809(b) and C&.813(c)(1) shouldlsobe considered.

Create a new AMC to Appendi 5.20(bj1) as follows:

AMC to Appendixs, S25.20(14))
Ensuring remoal of inflight obstructions before takeoff and landing

This paragraph provides guidelines regarding the criteria under which an item, although
constituting an obstruction that does not comply to £%813(c),may be considered
acceptablebecauseper design and procedurdhere can be high confidencthat the
obstructionwill beremoved whemeeded for safety$5.20(b)(1)).

In addition to the exceptions set iBection2 1 Deployable feature®f AMC25.813(c),

an item which can be deployed by aeer member or passenger into the region defined
by CS25.813 (c)(4)(i) or into the passageway required by2&813 (c)(1), (2) or (3), but
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which, when stowed is no longer in either of these areas, is acceptable if there is enough
assurance that the item i be stowed when needed. Such assurance may be assumed
when allfollowing conditions are met

)

(2)

3

4)

)

(6)

()

A position monitoring system is installed, which detects that the item is not
properly stowed, and triggers both alerin the passengercabin and a visual
indication to the flight crew if the item is not properly stowed before entering any
of the taxiing take-off, approach and landing phases

The alers in the cabin, required irparagraph(1), include an aural device which
sounds continuously in all areas thfe passenger cabirt(should beloud enough
to clearlyact asan irritant, thus assuring that occupants will stow the obstruction,
but not so loud as talistractthe flight crew), as well as @eonspicuouslectrically
illuminated sign showing an appropte text message or pictogram, in the
immediate proximity of the relevant emergency exit

The alers described inparagraph(2), are triggered without delay if the deployable
item is moved away from the safe position during any of the itaxitakeoff,
approach and landing flight phase®r, if upon entering these phasethe item is
not stowed in the safe position. When preparing for landing, the alexte
triggered at a pointthat allowsample time for a cabin occupant to ##ow the
deployableitem before landing. It should be considered that the cabin occupant
needs to move within the cabin to reach the deployakitem, therefore, the alerts
should be triggered during descerdlowing enough time prior to entering the
approach phasgunless theaeroplane is required to have at least one cabin crew
member on board;The aural and visual alerts should both remain on until the
obstacle is properly stowed

The visual indication provided to the flight crew, describedparagraph(l), is
triggered without delay if the deployable item is moved away from the safe
position during any of the taixig, take-off, approach and landing flight phases, pr

if upon entering these phaseghe deployable item is not stowed in the safe
position. When preparing for faling, the visual indication is triggered during the
descent phase, early enough to enable the crew to take appropriate action before
entering the approach phase

The failure to alert in the cabior cockpitthat anitem is not properly stowedis
demonstraed to have an average probability per flight hour of the order of 1 X 10
or less.

Instructions are given to the passengers and cabin crew (if any), by means of
appropriate placards and pre-flight briefing, that the obstacleshouldbe stowed
before entering any of the taxng, take-off, approach and landing phases. The pre
flight briefing (which could be part of a regular briefing) shouli@scribe the
position monitoring and alerting systemas well aghe necessary response by the
passengersThe equirement for this briefing should be part of the AFM.

A description 6the position monitoring and alerting system is made available to the
flight crew. The AFM shouldlso include the appropriate normal procedure ensuring
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