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EXECUTIVE SUMMARY

The primary safety objective of thislemakingtask is to prevent the catastrophic failure of large ageing aeroplq
due to fatigue and corrosionThe proposed resultingext aims to ensure that the safety risks associated with {
W 3SAyYy 3 I ANDONI T iThis disksdndaitia fatigueTdiie Nasidi tpa HeSighRwidespread fatigue dam
(WFD), corrosion, fatigue of changes and repaostinued operation with unsafe levels of fatigue cracking

This commentresponsedocument(CRDYontainsan overview othe commentsreceivedon NPA 203-072 y  WP!
A NONJ ¥ ( dusing th&lzQténdeBadlitation peripdnd a summary of theresponsesprovidedthereto by the
Agency

The Agencyhasfinalised theproposeddraft Regulatios and the correspondingcertification specifications (CSahd
acceptable means of complian¢&MG), taking into account theomments(674)submitted by the stakeholderg!8).
As the consideration of the comments resulted in a number of substantial changes podposedresulting text of the
requirementsrelating to ageing aircraft the Agency would like tallow further public consultatioron the new
proposed resulting text

13Sy0eQa NBalLRyaSa (2 AyRA JhiRatias fvell GsaoviheSighded codsditativripério
will be publghed as part of the Opinion.

Reactions to this CRD should be submitted via the CRT by clicking the

WFRR F 3ISYSNIf NBFOGAZ2YQ
Please indicate clearly the applicable paragraph

Applicability Process map
Affected RegulationNEU) Nor48/2012 (Part21), | Concept Paper: No
regulations RegulationEU)2015/640(Part26), Terms of Reference: 02.05.2007
and decisions:  Regulation (EU) No 1321/201RartM), | Rulemaking group: Yes
CS26, C25, AMC 20, AMC to ParM | RIA type: Full
Technical consultation
Affected Large aeroplane TC/RTC/STC hold during NPA drafng: Yes
stakeholders:  applicants for a TC/RTC/STC; desigl pplication date of the NPA: 23.04.2013
repair approval; operators; mainténanq pyration of NPA consultation: 6 months
organisations; competent authorities | Raview group: Yes
Driver/origin: Safety Focu_sse_d consultation: . Yes
Publication date of the Opinion: 2016/Q4
Reference: N/A Publication date of the Decisifon C&5) 2016/Q4
(Cs26, AMC/GM to Part 21 and Pavt): 2017/Q4
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1. Procedural informatior

1. Proceduralinformation

1.1. The rule development procedure

The European Aviation Safety Agency (mref 6 SNJ NBFSNNBR G2 |a (GKS
commentresponsedocument (CRD) in line with Regulation (EC)246/2008 and the Rulemaking
Proceduré.

CKAA& Nz SYIF1Ay3 | Ol A @ rAsyear Ruldmaking ProgdaiRiBaRderRMTOZRK S !
(MDM.028a)). The scope and tinszaleof the task were defined in the relateerms of reference
(ToR)see process map on thitle page).

The draft Regulation/CS/AMC/GMhas been developed by the Agency based on the inguthe
rulemakinggroup RMT.0229MDM.028)]. All interested parties were consulted through NPAROT,
which waspublishedon 23 042013 674 comments were received from interesl parties, including
industry and national aviation authorities

The text of this CRD has been developgdhe Agencyased on thecomments receive@nd input of
the reviewgroup RMT.0225

The process map on the 8tpage contains the major milestones of this rulemaking activity.

1.2. The structure ofthis CRDand related documents

This CRD providessummary of comments and responses received to RGS-07. Theresultingrule
textis provided inChapter3 of thisCRD

Thefull set of individual comment&nd responses thereta)ill be published as part of the Opinion
containing the proposed changes to EU regulations related to aging aircraft

1.3. The next steps in the procedure

Stakeholders are invited to provide reactioms this CRD regardinghe resulting aging aircraft
regulation text

Such reactions should be received by the Agency not later #@rAugust2016 and should be
submitted using the automated CommentResponse Tool (CRT) available at
http://hub.easa.europa.eu/crt*.

The Opinion containg the proposed changes tdeU regulationsis addressed to the European
Commissiorandwill be published no less than two months aftee publication of this CRD

With the exceptionof the Decision to C&.571 and the corresponding AME5.571 the Decisiors
containing C&6 and AMC20-20 will be published by the Agency when the relategplementingrules

Regulation (EC) No 216/2008 of the European Parliament an@abecil of 20 February 2008 on common rules in the field of civil
aviation and establishing a European Aviation Safety Agency, and repealing Council Directive 91/670/EEC, Regulation (EC) N
1592/2002 and Directive 2004/36/EC (OJ L 79, 19.3.2008,. p. 1

The Agency is bound to follow a structured rulemaking process as required by Article 52(1) of the Basic Regulation.eSach proc
KFra 0SSy IFR2LJGSR o0& GKS 1'3SydeqQa alyl3aSYSyil SeeMardgemdntyBRardA & N
(MB) Decision 012012 of 13 March 2012 concerning the procedure to be applied by the Agency for the issuing of Opinions,
Certification Specifications and Guidance Material (Rulemaking Procedure)
http://easa.europa.eu/system/files/dfu/NPA%202018 . pdf

In case of technical problems, please contact the CRT webmasgi@rdasa.europa.eu
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1. Procedural informatior

(IRs)are adopted by the Commissio8ince the changes to 25 and the supportig AMC could be
separated from the rest of the Ageing Aircraft packathe, Decision reflecting these changes will be
published after theCRDreaction period has ended.
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2. Summary of comments and respons

2. Summary of comments and responses

The intent of the summary below is to provide a high level overvesvwell as statistics on the
comments received.

There were 674 comments submitted by 48 stakeholdeks. shown below, the stakeholders
commenting on the NPA 204® includedauthorities (FAA,CAAUK), (supplemental) type certificate
holders ((S)CH}¥ operators and othersThe following graph provides lggh levelindication of the
number of commentsrecaved and the stakeholders subtting them. However, this graplonly
provides a partial picture of the extent of the comments receiv&hme stakeholderprovided short
comments targeting specific issues, while others havevided commentsconsolidaing multiple

issues within the sam®2 YYSyYy (X GKdza Ay ONBI dand asodated resporsé Y S y
substantially.
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It should be noted thgtwherever the infemation was markedgroprietaryQ(primarily in case of
exclusions), thénformation submittedto the Agencyhas not been attached to this CRD.

The following graph provides an indication on which segmésftthe NPA}the stakeholderSinterest
and comments were directed tdt should be noted thatfor readabilitypurpose only thedocument
segments with more than 10 commerdsge represented below.
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2. Summary of comments and respons

Comments
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C. Appendices — Excluded...
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AMC 20-20 — 1. PURPOSE
AMC 20 — ANNEX 2

{General Comments)
AMC 20-20 — APPENDIX 3

{NPA)2013-07 — Genenal...
B. Draft DecisionAMLC...

A. Explanatory Note — I....
A. Explanatory Note — 1V....
A. Explanatory Note — V...
A. Explanatory Note — VI....

B. Draft Opinion Part-21

B. Draft Opinion Part-26

B. Draft Decision C5-26

B. Draft Decision CS-25
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AMC 20-20 — ANNEX 2
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AMC 20-20 — ANNEX 4

AMC 20-20 — APPENDIX 4

AMC 20-20 — APPENDIX 5

AMC 20-20 — 2. RELATED..!

Based on the graph abovié,should be noted thathe majority of the comments were submitted on
Part26 topics. Many comments focused on theon-harmonised (with the 14 Code of Federal
RegulationsCFR elements of the ageing aircraft requiremen&ome of the differences witthe FAA
rules were also captured in the NPA 2613

Theseitemsincluded thelimit of validity (LOV definition, requirements for the extension of the LOV,
applicability of the fatigue and damage tolerance requiremeatsl monitoring of the operational
usage data. While the first three elements have been harmonised witH4@FR, the requireamts

of 26.300(f) have been revised to focus on the process to enthae the continuing structural
integrity programme remains valid throughout the operatiolifd of the aircraft.The alignment of the
FAA and EASA ageing aircraft requirements also adgressous comments on theegulatory impact
assessmentRIA.

Thefollowing para 2.1 provides an overview of the remaining differences téliAA rules, as well as
the maindifferences compared with NPA 2003.

Another frequenly receivedcommentwason the use of the FAApproved data. While some of the
commentsprovided by the stakeholderare addressed byhe existing orthe proposedprocessesit
should be noted thathe Agency intends taacceptto a large extentthe existing data providedn
compliance with other similar requiremen{s.g. 14 CFR P&26), providedit is directly applicable to
the! 3 S y @qguifedents.This issue is to be further detaileiringthe implementation phasef the
EASAart26 requirements

Some comments refeed to theoperator versushe RS & A 3y | LILINDA ledponsiiditieRiG NI &
damage tolerancedT) data of supplemental type certificatesSTCps To relievethe DA of the
burden ofdevelopng DT data that may not implemented, the requirements have been opticthio

better share the responsibilities betweehd DAH and operators.

Severakomments have been raised on tir@erpretation of 3-stage approval process for repaifithe
wording in Par26.360 is slightly different to the comparable C#R (and FAA A20-93) text due to
the different regulatory frameork, however the intent is the same and this is explained in the CRD.
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European Aviation Safety Agency CRD to NPA 23-07
2. Summary of comments and respons

The Agecy receivedvarious comments includingrequests for eclusionof aircraft typesto the
proposed ageing aircraft requiremets. It should be noted that theupdated ageing aircraft
requirementsalready address some of the exclusion requests

Severalcommens recaved on C&5, includedrequess to change some wordingsed in C25.571
and the correspoding AMC25.571 to align with the 1&€FR Pa5.571 (e.g.theuse T WO2 y i NA 6
GSNRdza WOl dzaSQ 6KSYy NBEFSNNAYy3I G2 OFdGFadNRLKAO

The following grph provides an overall picture dhe stakeholder, thecommentssubmitted and the
O 2 Y Y Sdfspasitivon.(Accepted/PartiallypcceptedNoted/Not accepted.
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Acpt. P. Acpt. Noted Not Acpt.

Several comments received on aircraft/model/type and STC exclusions have trigggradge to the
implementing rulethat facilitates the development of specific criteria inZ85 in particular CS 26.380.
This will allow the Agencio determine which additional limitationson the applicability of the
requirements in ParR6 to aircraft types,models, changes and repaiase acceptable This approach
differsfrom the earlier proposal which would have led to exhaustivdist at the regulation levelTre
new approach will allowhe exclusion requests already receiviedbe assessed againtte criteria for
additional applicability limitationsThe change to the implementing rule will also allow future
assesmentsn products, modifications and repairs for which additional applicability limit may exist

After the entry into force of the rule, the Agency williblish a list of theoroducts meeting theriteria

for additional applicability limitationsHowever, fased on the exclusions requests received by the
Agencyfollowing the publication of NPA 204%, a preliminary list of aircraftwhich could benefit
from the additional applicability limitationss providedn Attachmentl.

Exclusion request files submitted by the stakeholders which contained praprigtata are not
attached to this CRD.
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CRD to NPA 2307
2. Summary of comments and respons

2.1 EASA/FAAlifferences

Further tothe comments received during the public consultation of NPA ZW/,3he Agency attacd

two tables as follows:

T Table 1 focussing on theremaining differences withthe corresponding FAA regulations
together with the rationag for the differences.

T Table2: showing the previous differences withe corresponding FAA regulations as identified
in NPA 20137, and which have been harmead based on comments received during public
consultation

PART 26| EASA CURRENT TEXT (AS PER THE CRD)2| DIFFERENCE F8R AND JUSTIFICATION
26.300b| Requires in the DAHs rules that -Bdsed| The FAA ha no corresponding DAH rule, b
inspections to be produced for larg ensuresthat all transport aeroplanes in Part 12
aeroplanes above 300 Ibs payload or 3( operation have a SSID or equivalent in place.
pax are EASA approved and made availa] A requirement with a similar outcome for th
to operators. operator is imposed via 14 CFR Part 121.110¢
The Agency believes that it is moséficient for
EASA to impose the requirement at the ry
level rather than mandate individual DTls for t
baseline structures using individual ADs.
26.300e| Requires a baseline CPCP to be produce(¢ The FAA either mandateexisting CPCP or it
all large aeroplaneare EASA approved an controlled through MRB. Both of theg
madeavailable to operators. approaches satisfy the EASA requiremerie
FAA ha no operational requirement or DA
rule, but consides that most transport
aeroplanes in the U&ave something in plac
(see FR DOC 08633). More types are affecte
by the EASA requirement.
It ensures a level playing field and consistg
availability of a baseline CPCP to operators.
more efficient for the Agency as it does not hg
to managethe CPCP using individual ADs.
26.300f | Proposes that TQGH develop specifi¢ No similar FAA requiremengexists although in
elements of a Continuing Airworthinej the past there have been mandato
(CAW) programme to prevent unsa modificationprogrammes.
cracking This requirement has been introduced to enst
regular assessment of the validity of tk
structural CAW programme taking into accol
operations and occurrences.
The Agency expects that most DAHs h
already procedures in place which satisfyist
paragraphof the requirement
NOTE: The details of the rules and guida
material have been extensively modified
response to the comments received. i
particular the elements related to th
monitoring of fleet usage at rule level have be

The complete list of comments witletailedresponses theretavill be providedas part of the Opinion

* ¥
*
*

*
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2. Summary of comments and respons

PART 26

EASA CURRENT TEXT (AS PER THE CRD)2

DIFFERENCE FAR AND JUSTIFICATION

deleted

26.330 | STC holders are not required to develop | This requirement provides more flexibility the
for certain STGsunless requested by th( the equivalent FAR.
operator. For historical reasons related to record keep

before theentry into forceof Pat 21, some STC
holders will not be required to develop D
unless the DTI is requested loperators. The
end result is equivalent.

26.370 | Operational implementation of EASA rul FAR rules are implemented operationa
will be achieved through Pa6 and PadM | through Partl21l and Parf29 plus ADs fo
plus ADs (limited to mandaton some existing programmes such as SSIDs
modifications arising from the WF CPCPs in additon to the mandatg
evaluation) modifications arising from WFD.

The applicability of the LOV covers all la| FAA rules require LOV to be implement
aeroplanes above 7800lbs maintained| operationally only to Part 121 and Part 129.
under Part M. The Agency considers that this measure
ensure the safety of all Ilge aeroplanes abov
750001bs that are equally affected by the risk
WEFD. The Agency does not expadignificant
economic impact. In additignonly a limited
number of aircraft will be affected by thes
differences as most large aeroplanes will fiy
CAT or in combined CAT/NCC operations.
26.380 | A rule has been developed to allow DAH| There is no exhaustive list of excluded aircr

compile lists of limited applicability for the
products, changes and repairs. The crite
for these limitations of applicability hav
been defined at CS level.

types/models at rule level, neither exemptior
letters are issued by the Agendyowever, the
end result is equivalent.

* ¥
*
*

*
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CRD to NPA 2307
2. Summary of comments and respons

PART 26 EASAFAA DIFFERENCE AS IDENTIFIED IN DECISION TAKEN
NPA 201307
26.300 b | Requires additional information in the ALS ¢ Full alignment with FAA.

SSID by reference. This ensures SSID availg
and implementation through Part M.

EASA does not require the SSID to

referenced in the ALS

26.300 g

Proposes TCH to develop a list of Princ
Structural Elements (PSEs) in addition
Fatigue Critical Structures (FCSs). Reduces
risk of confusion and promotes a consiste
and complete compliance with Pa26 and
25.571.

Full alignment with FAA.
EA® does not require a list of PSEs as patr
26.300 requirements

26.350 | Requires a WFD evaluation of all future g Full alignment with FAA.
existing repairs and modifications on aircr{ EASA does not requires WFD evaluationg
subject to an extended LoV. This is becal repairs and STCs subject to emtled LOV
EASA has no data that would support s| unless it is determined that a WFD evaluatior|
operation with such repairs up to alrequired through the CPR or applicak
indeterminate extension of an LoV. TI Certification Basis.
proposal ensures no reduction in safe
subsequent to implementation of an extendg
LoV.

26.360 | Requires DTE for future changes and repairg Partial alignment with FAA.
all large aeroplanes for the following reasons| EASA requires only a DT only for future rep
To maintain the established Dafsty standard, and changes for aeroplanes with more than
and postbaseline DTE implementation. pax or 75000 Ibs payload.
To prevent a repair/change from adversg To bridge the gap with the corresponding F
affecting the validity of inspections required | requirement, at CS level EASA requires spg¢
the SSID/ALS. considerations for WFD for future repairs a
NOTE: The majority of aircraft operating in t modifications to products certified according
EU are posfIAR ChangdAmdt45 and,| CFR Part 25.571 amdt 96 and later.
therefore, require DTE anyway, so this is ng
substantial burden.

26.300 | EASA does not require a compliance pl Full alignment with FAA.

360 Part21 and Par26 define the requirement; Compliance plan has been introduced.

which need to be complied with in the EA
regulations.

* ¥
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3. Resulting text

3. Resulting text
Following the 2007 rulemaking procedyr¢his section include the full resulting test, i.e. draft
RegulationC3AMC The text of the amendment is arranged to show deleted text, new text or new

paragraph as showbelow:

1. deleted text is shown with a strike througheleted

2. new text is highlighted with grey shadingew
3. Xindicates that remaining text is unchanged in front of or following the reflected amendment.
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European Aviation Safety Agency CRD to NPA 23-07
3. Resulting text

|.  Draft Opinion PARR1®
Amendment to COMMISSION REGULATION (EU) No 748/2012

Article 1

Scope and definitions

2. For the purpose of this Regulation, the following definitions shall apply:
X
KWt HNID YSEFYyad FTRRAGAZ2YFE TANB2NIKAYS&aa NBIjdANBYSy/(
down in Annex | to Commission Regulation (E)1)5/640;

5 EASA Opinion 07/2016 has been used as basis to show the proposed changes to Part  -21
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European Aviation Safety Agency CRD to NPA 23-07
3. Resulting text

ANNEX |
PART 21

Certification of aircraft and related products, parts and appliances, andle$ign and production
organisations

CONTENTS

21.A.21 Requirements for the issuance of a tgpetificate or restricted typecertificate
(a) To obtain from the Agency a product tygertificate or, when the aircraft does not meet the essential
requiremens of Annex | to Regulation (EC) No 216/2008, an aircraft restricteeciiéicate, the applicant
shall:
X
3. demonstrate that:

(i) the applicable Pai26 requirements are complied with

21.A.61 Instructions for continued airworthiness

(a) The holdeof the typecertificate or restricted typeertificate shall furnish at least one set of complete
instructions for continued airworthiness, comprising descriptive data and accomplishment instructions
prepared in accordance with the applicable typertification basisand Part26 to each known owner of one or
more aircraft,

X

21.A.101 Typeertification basis, operational suitability data certification basis and environmental protection
requirements for a major change to a tyypertificate

X

(h) An appkant for a change to a type certificate shall comply with the requirements for applicants for a
change to a type certificate éfart26.

21.A.120 Instructions for continued airworthiness

a) The holder of the supplemental tyjpertificate for an aircraft, engine, or propeller, shall furnish at least one
set of the associated variations to the instructions for continued airworthiness, prepared in accordance with
the applicable typecertification basis an®Part26> (12 Sl OK 1y 26y 26y SN 2F X

21.A.433 Requirements for approval of a repair design

A repair design shall only be approved:

(a) The applicant for approval of a repair design shall:

1. when it has been demonstrated, following the certification programme under 21.A.432C(b), where
applicable, that the repair design complies with the tyqmatification basis incorporated by reference in the
type-certificate or supplemental typeertificae or APU ETSO authorisatj@s applicableplus the
requirements for applicants for approval of a repair desigRaft26, as well as with angmendments
established and notified, when applicable, by the Agency in accordance with 21.B.

X
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[I.  Draft Opinon PART26
Amendment to COMMISSION REGULATION @Bu%/640

Article 1
Scope
Article 1 of the 2015/640 is amended as follows:

1) This Regulation lays down common additional airworthiness specifications in order to support the
continuing airworthiness and safety improvements of:

(a) aircraft registered in a Member State;

(b) aircraftregistered in a third country and used by an operator for which a Member State
ensures oversight;

2)  This Regulation also lays down additional airworthiness obligations for the Design Approval
Holder of aircraftype designschanges and repairs approveg the Agency or deemed to have
been issued in accordance with Commission Regulation (EZ382012.

Article 2
Definitions
For the purposes of this Regulation, the following definitions shall apply:
X

e) S WIANB2NIKAYSaa f AQWwAd bedtivre i thét Sishriicfiodsy for @anfinging
airworthiness (or maintenance manual for earlier products) that contains airworthiness
limitations that set forth each mandatory replacement time, inspection interval and related
inspection procedure.

f) Y/ 2shiN@evention and control programme (CP@$a systematic approach to prevent and to
O2y(iNRf O2NNRaA2Yy Ay GKS FANDONI FGQa LINRA Y NE
task areas, defined corrosion levels, and compliance timesdmgitation thresholds and repeat
intervals).

99 W5 YF3AS G2t SN yOS RI (valgation (WEE) ddtuiienttdn aind dafadged y C
tolerance Inspections (DTIs).

hy W5 YF3AS G2t SNl ydds préegss thatdedilsit@ tife détérmirgation of mainteranc
actions necessary to detect or preclude fatigue cracking that could contribute to a catastrophic
failure. As applied to repairs and modifications, DTE includes the evaluation of the repair or
modification and the fatigueritical structure affected by #arepair or modification.

i) W5 YIS G2t SNI y G the ingpedtoasidavalopad a$ & reésulbhof a DTE. A DTI
includes the areas to be inspected, the inspection method, the inspection procedures (including
the sequential inspection steps and,captance and rejection criteria), the threshold, and any
repetitive intervals associated with those inspections. DTIs may specify a time limit when a repair
or modification needs to be replaced or modified.

® The numbering has been amended to take into account the latest EASA Opinions-26. Part
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of entry into force of this rule.

k) WFatiguecritical structure (FCS)s structure that is susceptible to fatigue cracking that could lead
to a catastrophic féire of an aircraft.

l) Watiguecritical baselinestructure (FCB&)s the baseline structure of the aircraft that is classified
as fatiguecritical structure.

m)  Watiguecritical modified structure (FCMS)s structure added by a modification that is fatigue
critical and is not already listed as part of the FCBS.

n WCdzidzZNE RSaAdy OKFy3ISa |yR NBLIFANBRQ | dafeofOKI y
entry into force of this rule.

0) W[ AYAlG y2PVYQefltieAeRgindering data that supports the structural maintenance
programme, corresponds in this Regulation to the period of time, stated as a number of total

accumulated flight cycles or flight hours or both, during which it is demonstrated tlugispread
fatigue damage will not occur in the aeroplane.

p) Wt dzof AAKSR NBLI AN RFGFQ NB AyadaNuzOGaArzya 7T2N
use in structural repair manuals aservicebulletins (or equivalent types of documents).

g WYwS lellaliaNdn guideline (REGyrovides a process to establish damage tolerance inspections
for repairs that affect fatigueritical structure to ensure the continued structural integrity of all
relevant repairs.

n  W2ARSALINBIR ¥l {*dazs8ructrd iy thadSmultakedliS presence of cracks at
multiple structural details that are of sufficient size and density whereby the structure will no
longer meet the applicable residual strength requirements.

Article 3
Additional airworthiness specificationsoi a given type of operation

1. Operators for which a Member State ensures oversight shall, when operating the aircraft referred to
in Article 1, comply with the provisions of Annex I.

2. Design approval holders and applicants for design approvals for aircraft, changes or repairs referred
to in Article 1, shaltomply with the provisions of Annéx

Article 4
Entry into force and application
This Regulation shall enter into force 30 dayofving its publication in the Official Journal of the
European Union. It shall apply fromMonth 2017.

TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confirm revision status througBAB# intranet/internet. Pagel5o0f 190

An agency of the European Union



European Aviation Safety Agency CRD to NPA 23-07
3. Resulting text

ANNEX |
PART26

ADDITIONAL AIRWORTHINESS SPECIFICATIONS FOR OPERATIONS
CONTENTS

X

SUBPARTBLARGE AEROPLANES

26.50 Seats, berths, safety belts, and harnesses

X

26.300 Continuingtructural integrity for ageing aircraft structures General requirements
26.310 WFD evaluation of type design changes

26.320 Damageolerance data for existing repaiandexisting changes ttatiguecritical structure
26.330 Damagtolerance data for existing ST ©@sher existingnajor changes and existing repairs
affecting those changes or STCs

26.350 Extension of drOV

26.360 Fatigue andamagetoleranceevaluation offuture repairs and changes
26.370Continuing airworthiness tasks anitaaft maintenance programme

26.380Additional limitations
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SUBPART A
GENERAL PROVISIONS

26.10 Competent authority

(@)

(b)

For the purpose of this Part, the competent authoritywbich compliance with the requirements
needs to be demonstrated by operators shall be the authority designated by the Member State in
which the operator has its principal place of business.

For the purpose of this Part, the competent authority to whaompliance with the requirements
needs to be demonstrated by holders of and applicants for type certificate, restricted type
certificate, supplemental type certificate, change and repair design approvals shall be the Agency.

26.30 Demonstration of copliance

(@)

(b)

(€)

The Agency shall issue, in accordance with Article 19 of Regulation (EG§/R@08, certification
specifications as standard means to show compliance of products with thisTParicertification
specifications shall be sufficiently detailed and specific to indicate to operatmtholders of and
applicants fora type certificate, restricted type certificate, supplemental type certificate and
change and repair design approvhe conditions under which compliance with the requirements
of this Part may be demonstrated

Operators, holders of and applicants fol type -certificate, restricted type certificate,
supplemental type -certificate and change and repair design approva) demonstrate
compliance with the requirements of this Part by complying with:

() the detailed specifications issued by the Agency under (a) or the equivalent specifications
issued by the Agency under Part 21.B; 70

(i) technical standards offering an equivalent level of safety as those included in those
specifications.

Holders of and applicants fartype certificate, restricted type certificate, supplemental type
certificate and change and repair design appralealll make @ailable to the operators the

WLy aidNUzOGA2ya T2 NIOAz2eyuiredyoddsrfor tHerh fdAe2ndlitfatd v S & 4 Q
compliance with this ParEor the purpose of this regulatiopiCA include DTI, REG, baseline
CPCP, list of FCS

7 The article21.A.16A has been movéd Section B as 21.B. 1y EASA Opinion 07/2016.
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SUBPART B
LARGRAEROPLANES

26.300 Continuingstructural integrity for ageing aircraft structures general requirements

The holder of a TC or restricted fo€Ca turbine-powered large aeroplane certified afterJanuary 1958,
except aprovided for in26.38Q and theapplicant for a TC or restricted TC for a turbpowwvered large
aeroplane, shall comply with the following:

(@)

(b)

(€)

(d)

(€)
(f)

(¢)]

(h)

Establish a compliance plan for continuing structural integrity that addresses 26.300(b) to (h)
inclusive.

Foraeroplanescertified to carry30 passengers or morer with a payloadcapacity ofmore than
3402 kg 7500Ibs), perform a fatigue and damage tolerance evaluation of the aeroplane
structure andestablish associated inspections and other proceduhes ensure freedom from
catastrophic &ilure due to fatigue throughout the operational life of the aircraft.

For aeroplanegertified with a maximum takeoff weight (MTOW) abov84019kg (75000 Ibs),
establish a limit of validityL OV of the engineering data that supports the structuralimanance
programme and include thisOVin an ALS.

The aircraft structural configurations to be evaluated include:

(1) for TCHs, all model variations and derivatives approved under the type certificate as of the
date ofentry into force of this rule;

(2) for TCapplicants , all model variations to be approved under the first issue of the type
certificate;

(3) all structural changes and replacements to the aircraft structural configurations specified in
26.30(c)(1), mandated by airworthiness directives as of diate ofentry into force of this
rule; and

Identify existing maintenance actions and develop new maintenance actions, upon whic®the
established in accordance wi#6.30(c) depends.

Establish a baseline CPCP.

Establish and implement a process that ensutbat the continuing structural integrity
programme remains valid throughout the operational life of the aircraft, considering service
experience and current operations.

For aeroplanes subject to 26.300(b), identify and list the fatigiitecal baselinestructure (FCBS)
for all aircraft models and derivatives in the type certificate. Upon approval of the list, make it
available to operators and persons required to comply with 26.330, 360 and 370.

Compliance times

(1) Submit the compliance plan required byipb(a) to the Agency for approval within 90 days
of the date ofentry into force of this rule. For applications for TCs received afted#te of
entry into force of the requirement, the compliance plan shall be submitted with the
certification programmeas required by Pai21.

(2) Unless the inspections and other procedures require@®y0db) are already approved in
accordance with Pai21, submit them to the Agency for approval within 24 months from
the date ofentry into force of this rule, except that applicants for TC must obtain approval
prior to the issuing of the TC.

TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confirm revision status througBAB# intranet/internet. Pagel8of 190



European Aviation Safety Agency CRD to NPA 23-07
3. Resulting text

(3) Develop theLOVand ALS amendment required I36.300c) and submit them to the
Agency for approval prior to the issuing of the TC or as geavin (h)(3)(i), (ii) or (iii) if
later.

(i) 18 months from thedate ofentry into force of the rule, for aircraft structure with a
certification basis prior to JAR 25.571 Change 7 or 14 CFR 25.571 Amdt 45;

(i)  The later of60 months from thedate of entry into force of the rule or the date
specified in the plan approved for completion of the fdhle fatigue testing and
demonstrating that widespread fatigue damage will not occur in the aeroplane
structure certified in Europe or in the USA according to 14 CRR¥®&71 Amdt 96
or equivalent, or later amendments;

(i) 48 months from thedate ofentry into force of the rule for all other aircraft structure.

(4) Submit the actions established according@2&300d) to the Agency for approval, according
to the timescales dfined in26.30Qh)(3)(ii) for aircraft structure certified to AmdtX
or later, or according to a schedule agreed with the Agency for all other aircraft structure.
The schedule must be submitted together with th®Vaccording to the compliance time
of 26.30qh)(3).

(5) If the baseline CPCP required 2§.300€) is not currently approved by the Agency and
available to operators, submit one to the Agency for approval within 24 months from the
date ofentry into force of this rule or prior to the issuingtbk TC, if later.

(6) Submit the process required 36.300f) to the Agency within 24 months from tluate of
entry into force of this rule or prior to the TC issue, if later. Implement the process within 6
months after its approval by the Agency.

(7) Within 6 months from thedate of entry into force of this rule or prior to the TC issue if
later, submit to the Agency for approval a list of the structure identified u2@ée80qQ).

26.310 WEFD evaluation of type design changes

The holder of a TC oestricted TC of a turbirpowered large aeroplanes certified aftedanuary 1958
with a maximum takeoff weight (MTOW) abova4 019 kg {5000 Ibs), except gzrovided forin
26.38Q shall comply with the following:

(@) Evaluate each type design change appohafter thedate of entry into force of this rule and
identify whether it affects or introduces structure susceptible to WFD.

(b) Perform a WFD evaluation of these type design changes and assess the impact of each desigr
change on theeOVand existing mainteance actions established in accordance with 26.300.

(c) Develop new and revised maintenance actions necessary to preclude WFD up t®Wsand
ddzo YAG GKSY F2N GKS ! 3SyoeQa | LIWINe@Lt y2 i
(1) 60 months from thedate ofentry into force of this rule; or
(2) the design change approval date; or

(3) the date specified in the plan approved for completion of the-$atile fatigue testing and
demonstrating that widespread fatigue damage will not occur in the aeroplane structure; or

(4) for aircraft structure with a certi€ation basis prior to G& Amdt X according to a
schedule agreed with the Agency, which must be submitted to the Agency no later than (1),
(2) or (3) above.
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26.320 Damagtolerance data for existing repairand existing changes téatigue critical structure

The holder of a TC or restricted TC of turbjrmevered large aeroplanes certified aftedanuaryl 958to
carry30 or more passengersr that have a payloadapacityof 3 402 kg (7 500 Ibs) or more, except as
provided forin 26.38Q shall complyvith the following:

(@)
(b)

(€)

(d)

(e)

Establish a compliance plan that addresses 26.320(b) to (d) inclusive

Forexisting changes anthtiguecritical modified structure FCMS)

(1)

(2)

3)

(4)

Review existing design changes (modifications) and identify all changes that affect FCBS
identified under26.304Q);

For the changes identified i86.32(b)(1) perform a damage tolerance evaluation and
develop the damage tolerance inspections

For each change identified und&6.32Qb)(1), identify any associated fatigueitical
modified structure; and

Submit to the Agency for approval a list of the structure (FCMS) identified under
26.32(b)(3) and, upon approval, make the list available to operators and persons required
to comply with 26.330, 26.360, 26.370.

Forexisting published repaitata

(1)

()

Review the repair data and identify each repair specified in the data that affects fatigue
critical baseline structure and fatiguitical modified structure identified unde26.300g)
and26.32qb)(3);

Unless previously accomplished, perfornda@magetoleranceevaluation and develop the
damagetoleranceinspection (DTI) for each repair identified under (c)(1).

For aircraft with a certification basis which does not include CS 25.571 (Initial issue or later
amendment$, developrepairevaluationguidelines (REGS) that:

(1)

(2)

(©)

establish a process for conducting surveys of affected aircraft that will enable identification
and documentation of all existing repairs that affect fatigeritical structure identified
under26.300g) and26.32Qb)(3);

establish a ppcess that will enable operators to obtain the DTI for repairs identified under
26.32(d)(1); and

establish an implementation schedule, that provides timelines for conducting aircraft
adzNBSeas 20GFAYyAYy3 5¢La FyR A gnaedddgramdma. A y 3

Compliance times
The following data must be submitted to the Agency for review and approval by the specified
compliance time, unless otherwise stated:

(1)

(2)

3)

the list of fatiguecritical modified structure required b®6.32Qb)(3) must besubmitted
within 12 months from thelate ofentry into force of this rule;

for published repair data that are current as of ttate ofentry into force of this rule, the
damage tolerance data required b¥6.32dc)(2) must be submitted or approved in
accordance witfBubpart M of Parf21, within 18 months from thelate ofentry into force
of this rule;

the repair evaluation guidelines required Bg.320d) must be submitted within 24 months
from the date ofentry into force of this rule; and
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(4)

®)

for changes developed and approved before ttee of entry into force of this rule, the
damage tolerance data required B%.320b)(2) must be submitted, within 18 months from
the date ofentry into force of this rule.

Submi the compliance plan required 6.320a) for approval within 90 days of tldate
of entry into force of this rule.

26.330 Damageolerance data for existing STQsther existingmajor changes and existing repairs
affecting those changes or STCs

Theholder of an STfr a major changer the holder of a major design change that has been deemed
approved in accordance withrticle 4 of Regulation (EU) No 748/201& large aeroplanes certified
after 1January 195& carry30 or more passengers or thaave a payloadapacityof 3402 kg (7 500

Ibs) or more, except gsrovided forin 26.38Q shall comply with the following

(@)
(b)

(€)

(d)

Establish a compliance plan that addresses 26.330(b) to (d) inclusive.

For existingsTCanajor changes and published repairscttanges:

(1)
(@)

3)

(4)

Review the changes and identify those that affect fatigritical baseline structure; and

For each change identified und&6.330b)(1), identify any associated fatiguaitical
modified structure (FCMS); and

Develop and submit to the Agency for review and approval a list of the changes and FCMS
identified under26.330b)(1) and (b)(2) and upon approval make these lists available to
persons and operators required to comply with 26.360 and 26.370.

Identify thepublishedrepairs affecting the changes identified26.330b)(1).

For existing changes and published repairs identified u26e33(b)(1) and26.33db)(4), unless
previously accomplished, perform a damage tolerance evaluation and develop the damage
tolerance inspection.

Compliance times

(1)

(2)

()

(4)

Except as provided i86.330(dj2), compliance witt26.330b)(1), (b)(2), (b)(3) and (b)(4) is
required within 12 months from thdate ofentry into force of this rule.

The list of changes identified 26.330b)(1) must be submitted to the Agency within 12
months from thedate ofentry into force of this rule and upon approweidmade available

to persons and operators required to comply with 26.360 and 26.370. Roajer change
approved prior to 1September 2003installed on an aircraft operated under Part CAT, the
compliance with26.330b)(2), (b)(3) and (b)(4) must be established when requested by an
operator within 12 months of being requested by an operator.

For changes installed on an aircraft currently aperated under ParCAT compliance with
26.33(b)(2), (b)(3) and (b)(4) must be established when requested by an operator, prior to
that aircraft being operated under Pa@AT or within 12 months of theate ofentry into

force of this rule whichever occsifater.

Except as provided i26.330(dj4) or(d)(5), submit to the Agency, for review and approval,
the damage tolerance data required B%.33(c), within 24 months from thelate ofentry
into force of this rule.

For changes installed on an aircraft currently not operated under-®Aifit approval of the
damage tolerance data required [36.33(c) must be established when requested by an
operator, prior to that aircraft being operated under P&AT or within 24 mohs of the
date ofentry into force of this rule, whichever occurs later.
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(5) For amajor changeapproved prior to 1ISeptember 2003, installed on an aircraft operated
under PartCAT, submit to the Agency for review and approval, the damage tolerance data
required by26.33(c),within 24 months after it is requested by an operator.

(6) Submit the compliance plan required B%.33(@) to the Agency for approval within 180
days of thedate ofentry into force of this rule.

26.350 Extension of anOV

For aeroplane with anLOVestablished according to 26.300, 26.3%0CS 25.571 Am& or later, the
applicant for arLOV extension shall comply with the relevant provisions of subparts D or E cRPart
for a major change an#6.35@a),(b) and (c):

(@)

(b)

(€)

A fatigue and damage tolerance evaluation of the following structural configurations must be
performed for:
(1) all model variations, and derivatives approved under the type certificate for which approval
for an extension of th& OMis sought; and
(2) all major structural changes to and replacements of the aeroplane structural configurations
specified in26.350a)(1), mandated by airworthiness directive, up to the date of approval
of the extended_.OV
The evaluation required b36.3506) must includeonsideration of WFD and be supported by
test evidence and analysis at a minimum and, if available, service experience, or service
experience and teardown inspection results, of higghe aeroplanes of similar structural design,
accounting for differencem operating conditions and procedures.
Based on the evaluation required Bg.35(a), establish the DTl and any necessary maintenance
actions required to preclude catastrophic failure up to the proposed extehd®d The
inspections and other maintenance actions and procedures resulting from this evaluation must be
included directly or by reference in the revision to the ALS or the supplement to the ALS that
includes the extendetd OV as appropriate.

26.360 Fatigue anddamagetoleranceevaluation of future repairs and changes

For aircraft subject to 26.300(b), the applicant for a repair or change approval, which is approved after
the date ofentry into force of this ruleexcept as provided for in 26.386hall @mply with the

following:

(@)

(b)

For any repairor change that affecor includes fatigue critical structure (FCS), perform a fatigue
and damage tolerance evaluation and develop the inspections and other procedures necessary to
preclude catastrophic failure dut fatigue throughout the operational life of the aeroplane.
Identify any new FCS introduced or created by the change, and list them in the instructions for
continuing airworthiness.
Compliance times
(1) For applications for changes received after tta¢e ofentry into force of this rule or an
application received prior to thdate ofentry into force of the rule, that included DT in the
certification basis, the data required 6.36da) shall be part of the compliance data for
the change to be appred in accordance with Pa2tl Qubparts D or E, as applicable.
(2) For applications for changes received prior to tleée ofentry into force of this rule, and
for which damage tolerance evaluation is not otherwise required by the applicable
certificationbasis, the data required #6.36(a) must be submitted to the Agency within
12 months from thedate ofentry into force of the rule, or be part of the compliance data
for the change to be approved in accordance with Pdrt
(3) For repairs, a damagelerance evaluation defining thresholds for maintenance actions
that allow continued safe operation must be approved in accordance withZ2aBubpart
M within 12months after the initial repair approval, except as provide@6r3600)(4).
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(4)

(5)

If prior to release into service an evaluation has been performed that supports the approval
of a temporary limitation allowing a period of safe operation, the approval of the data
required under26.3600)(3) must be accomplished prior to the expiry of the tenmqgr
limitation.

For repairs, the approval of the inspections and other procedures requir@é.Bpda)

must be granted before the first approved inspection threshold is reached.

26.370 Continuing airworthiness tasks andraraft maintenanceprogramme

The operator/owner of turbingopowered large aeroplanes certified after 1 January 1958, except as
provided for in 26.38Q shall comply with the following:

The aircraft maintenance programme required by M.A.302 shall include:

(@)

(b)

(1)

(@)

3)

(4)

For aircraftcertified to carry30 passengers or moyer with a payloadcapacitymore than3
402 kg 7 500 Ibg, an approved damage tolerance based inspection programme.

For aircraft operated under Pa@AT and certified to carry 30 passengers or more or with a
payloadmore than3 402 kg 7500 Ibg, a means for addressing the adverse effects that
repairs and modifications may have on fatigue critical structure and on inspections required
by 26.3706)(1).

Applicable limitationson the use of the maintenance programnie flight hours, flight
cycles or bothThe limitations shalinclude the LOVapproved under 26.300(c) or 26.350,
unless there is a more restrictive applicable limitation on the use of the maintenance
programme, which shall then be incorporated.

A CPCP.

Compliance times

(1)

(2)

Revise the maintenance programme to address the requirements of 2R8I (a)(2) and
(a)(4), within 3@8nonths from thedate ofentry into force or prior to operating the aircraft,
whichever comes later.

Revise the maintenance programe to address the requirements of 26.3a)@3), no later
than 6 months after thedate of entry into force of this ruleor 6 months after the
publication of the limitationor prior to operating the aircraft, whichever comes later.

26.380 Additionalimitations

(@)

(b)

(c)

The Agency shall publish certification specificatimastaining specific conditions under which
26.300 through 26.370 mayot be applicable to produst changsor repairs.

In case DAHs do not comply with 26.300 through 26.370 on the basis of the specific conditions
established in accordance with (a), they haveettablish a list of aeroplanes, changes and
repairs,and the correspondingertification specifications establisl under (a). DAHs shallso
submit this list to the Agency andake it available to operators and persons required to comply
with 26.330,26.360 and26.370.

The Agency shall publish a list of the productenplyng with the certification specifications
established under (a)
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[ll.  Draft Opinion PAR'M
SUBPART C
CONTINUING AIRWORTHINESS
X

M.A.302 Aircraft Maintenance Programme
The aircraft continuing airworthiness and the serviceability of both operational and emergency equipment

shall be ensured by:

X
d. The aircraft maintenance programme must establish compliance with:
X
(iv) relevantprovisions of ParR6, as applicable
) TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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V. Draft Decision C26

X
CS 26.300Continuing Structural Integrity for ageing aircraft structures General requirementgs TCHs,
holder of restricted TC, and applicants for TC or restricted TC (see AMZDR0
Compliance with Part 26.300(s)demonstrated whea compliance plan exists that includes:

(@) aproject schedule identifying all major milestones for meeting the compliance dates as specified
in Part26.300(h).

(b) aproposed means of compliance with the applicable requirements as speciffeari26.300(b)
to (g), including as appropriate, methodsdaprocedures far

(1) performing the DTE

(2) identifying the @roplane structural configuration to be evaluated

(3) identifying WFBsusceptible structure (See AN2G-20 for further guidance)

(4) identifying the source of engineering data that wi#l bsed to perform the required
evaluations

(5) evaluating structure for WFED

(6) establishing an.OVand plans for distribution upon approval

(7) identifying and developing maintenance actions required to supporLB¥ if any;

(8) developing a bseline CPCP

(9) establishing a process to ensutee continuing structural integrity programme
remains valigl

(10) establishing the list of FCBS

(c) aplan for submitting a draft of all required compliance items for review by the Agency not less
than 60 days before the applicable compliance date.

Where compliance to relevant points of Part 280@) to (e) is or is planned to be demonstrated by

compliarce with CS 25.571 Amdt X or later, the certification programme for the applical@d CS

paragraphs is also an acceptable means of compliance for the corresponding elements of Part 26.300(a)

Compliance with the fatigue and damage tolerance evaluation reduiy

Part 26.300(b) is demonstrated by complying with Amdt X of CS 25.571 or withlltveng:

(8) For aircraft structure certified prior to JAR 25.571 Change 7 or 14 CFR 25.5745Aordt
equivalent, a fatigue and damage tolerance evaluation according to JAR 25.571 Change 7 or
equivalent exists. In addition, the inspection and other procedures resulting from this
evaluation:

(1) are contained in an existing ALS, or

(2) are contained in a $plemental Structural Inspection Document (SSID) mandated by an
airworthinessdirective (AD)

In both cases, the documentation includes the time in flight cycles, flight hours or other relevant

measure by which the actions within the ALS/SSID are impleaden

(d) For aircraft structure certified according to JAR 25.571 Change 7 or 14 CFR 25.571 Amdt 45 ol
equivalent or later amendments: the inspections or other procedures resulting from the damage
tolerance evaluation required by that certification basis en@duded in the ALS.

Compliance with Part 26.300 points (c) and (d) is demonstrated by complying with Amdt X of CS 25.571,

or by fulfilling the provisions of the followingaragraphs (f) and (g)

(e) The evaluation supporting theOVrequired by Part 26.300(k includes a substantiation that
widespread fatigue damage will not occur in the aeroplane structure.
An ALS exists and includes th@Vof each aircraft structural configuration required by Part
26.300 (c) and (d) and eatB®Vis supported by sufficiertest evidence, analysis and, if available,
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service experience and teardown inspection results of high time aircraft of similar structural
design, accounting for differences in operating conditions and procedures.

Where the certification basis of the aiedt includesmixed requirements with respect to CS/CFR
Part 25/JAR 25.571 amendment status, the earliest amendment is used to define the compliance
times (see Part 26.300)(3)).

(H  Alistis established of all maintenance actions upon whichL®¥eis dependant. The list identifies
existing mandated actions, existing actions that have not been mandated detkeofentry into
force of the rule and any new maintenance actions required. A schedule for development and
submission of the maintenance &mhs to the Agency, as required by Part 26.300(h)(3), is agreed
by the Agency prior to approval of th&®V
The new maintenance actions are established,aogether with the existing nomandated
actions are submitted to the Agency for approval accordiaghe schedule agreed by the
Agency.

Compliance with Part 26.300(e) is demonstrated by complying with AmdC€&x5.571 or by

complying with thebelow paragraphsgh) or ():

(g) A baseline CPCP is established according to ZMD or equivalent means ani includes a
statement that requires the operator to control corrosion to Level 1 or better and is submitted to
the Agency.

(h) Baseline CPCP already exists for the type that is either approved by the Agency through the
Maintenance Review Board (MRB) Indusitgering Committee (ISC) using existing procedures for
EASA Maintenance Review Board Report (MRBR) approval or through an existing EAS/
airworthinessdirective (AD)

Compliance with Part 26.300(f) is demonstrated by the following:

(i) Except as provided i8S26.300q) a process exists and a report is submitted to the Agency that
describes the process and how it is implemented,;and

()) The process is either continuous with each service finding or is a regular review following a
number of findings or a combinan of both, and

(k) The process includes a plan to audit and report to the Agency the effectiveness of the continuing
structural integrity programme, including the continuing validity of the assumptions upon which it
is based, prior to reaching any significgoint in the life of the aircraft, and

() The process includes criteria for summarising findings of fatigngironmental or accidental
damage and their cause and recording them in a way that allows any potential interaction to be
evaluated, and

(m) The praess includes criteria to assess and record the relevance of each potential contributing
factor to the finding, including operational usage, fatigue load spectra, environmental conditions,
material properties, manufacturing process, analysis methods aptementation, and

(n) The process includes criteria for establishing and revising sampling programmes to supplement
the inspections and other procedures established in compliance with the applicable fatigue and
damage tolerance requirements, and

(o) The procesicludes criteria for establishing when structure should be modified or the inspection
programme revised in the light of-service damage findings

(p) Sunset criteria: The extent to which the above elements of the process require definition may be
tailored o the size of the fleet and its expected useful remaining life.

CX6.310 WFD evaluation oflesign changes TCHSs or holders of restricted TC
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Compliance with Part 26.310 is demonstrated through compliance with Amdt X of CS 25.571 or with the
following:

(@) WFD evaluations required by Part 26.310 substantiate freedom from WFD up to the ek{3tihg
or a new reduced. OVapproved by the Agency (see AMGZ2tT); and

(b) The extent of the test evidence required in support of the WFD evaluation is agreed by the
Agency and

(c) Inspections and other maintenance actions upon which [tli#/is dependent are established
according to the schedule required by Part 26.310.

C6.320 Damagetolerance data for existing repairand existing changes téatigue critical structure t
TCHsr holders of restricted TCsee AMC 2€20)

Compliancewvith Part26.320(a)s demonstrated when a compliance plan exists that includes:
(@ A project schedule identifying all major milestones for meeting the compliance times specified in
Part26.320
(b) A proposed means of compliance wRart26.320
() A plan for submitting a draft of all compliance items requiredPhyt26.320 for review by the
Agency not less than 60 days before the applicable compliance date.

Compliance with théatigue and damage tolerance evaluation required by
Part 26.320 (b)(2) and (c), and compliance with any damage tolerance evaluation arising from compliance with
Part 26.320(d) is demonstrated by complying with Amdt X of CS 25.571 or with the following:

(d) The fatigue and damage tolerance evaluation is in accordance with the damage tolerance
requirements of the applicable certification basis, except as provides).in (

(e) For aircraft certified to a requirement earlier than J2R Change 7, the fatigue and dameag
tolerance evaluation is in accordance with Z'RChange 7 or an equivalent or later requirement,
except that residual strength loads may be based upon theséd@ load cases of the original
certification basis.

CS26.330 Damagetolerance data forexisting STC®ther existingmajor changes and existing repairs
affecting those changes or STEsSTCHs and holders of major design change approvals approved in
accordance with Article 4 of Regulation (EU) K#8/2012 (see AMC 200)
Compliancewith Part26.330(a)s demonstrated wheia compliance plan exists that includes:
(@ A project schedule identifying all major milestones for meeting the compliance times specified in
Part 26.330.

(b)  Alist ofchangeshat satisfy the criterisspecified inPart26.330 (d) (2), (4) and (5) for which
compliance needs to be demonstrated upon request of operator

(¢ A proposed means of compliance with Part 26.330

(d) A plan for submitting a draft of all compliance items required by Part 26.330 for review by the
Agencynot less than 60 days before the applicable compliance date.

Compliance with the fatigue and damage tolerance evaluation required by Part 26.330(b) is demonstrated by
complying with Amdt X of CS 25.571 or with the following:

(e) The fatigue and damagtlerance evaluation is accomplished in accordance with the damage
tolerance requirements of the applicable certification basis, except as providé&d in (
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(f) For aircraft certified to a requirement earlier than J2R Change 7, the fatigue and damage
tolerance evaluation is accomplished in accordance with-Z&\Rhange 7 or an equivalent or later
requirement, except that residual strength loads may be based upon thedflload cases of the
original certification basis.

CS 26.350Extension of arLOVt All design approvals holders and applicants for design change approval
(see AMC 220)

For compliance wittPart26.350 the applicant is required to apply for a major change and to comply with the
relevant provisions of subpart D or E of P2att If Amdt X bCS25 or a later amendment is not part of the
certification basis applicable to the major change, the applicant needs to comply with the following:

(@)

(b)

(€)

The evaluation for the extension of tHeOVincludes ademonstration that widespread fatigue
damage is unkely to occur in the aeroplane structure addressed under Part 26.350{a). OVof

each aircraft structural configuration is supported by sufficient test evidence, analysis and, if
available, service experience and teardown inspection results of high &imcraft of similar
structural design, accounting for differences in operating conditions and procedures.

The remainder of the fatigue and damage tolerance evaluation is in accordance with the damage
tolerance requirements of the applicable certificatibasis of the aircraft, except as provided in

(c).

For aircraft certified to a requirement earlier than JAR Change 7, the fatigue and damage
tolerance evaluation is in accordance with Z¥RChange 7 or an equivalent or later requirement,
except that reidual strength loads may be based upon the-dafe load cases of the original
certification basis.

CS 26.360Fatigue anddamagetoleranceevaluation of future repairs and changes Applicants for design
change and repair approvals including STCs @GR 2020)

Compliance with Part 26.360(a) is demonstrated by complying with Xati€S25 or with the following:

(@)

(b)

The fatigue and damage tolerance evaluation is in accordance with the damage tolerance
requirements of the applicable certification basgcept as provided in (b).

For aircraft certified to a requirement earlier than JARChange 7, unless a later requirement is
applicable according to Part 21.101, the fatigue and damage tolerance evaluation is in accordance
with JAR25 Change 7 or equivaait, except that residual strength loads may be based upon the
fail-safe load cases of the original certification basis.

For norEU products certified by the state of design to CFR 25.571 Amdt 96 or later or equivalent
requirement and EU products firstyg certificated after September 2003 and validated by the

FAA according to CFR 25.571 Amdt 96 or later; the evaluation must include special consideration
of WFD.

Compliance with Part 26.360(b)(3), (b)(4) and (b)(5) for a repaired aircraft releaseskmtoe before
the fatigue and damage tolerance evaluation has been completed is demonstrated by complying with
the following:

(c)

The evaluation and associated maintenance data required by Part 26.360(a) is approved in
accordance with Pai21 subpart M:

(1) within 12 months from the initial approval of the repair design; or

(2) incrementally, according to the approval process for new repairs as provided for irR&MC
20, Appendix 3, Annex 1.
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CS 26.370Continuing airworthiness tasks andraraft maintenanceprogrammet Operators and
organisations responsible for maintenance programmes for large aeroplanes uRdetM (see AMC
20-20)

Compliance with Part 26.370(a)(1), is demonstrated by complying with the following:

(@)

A damage tolerance based inspection pragnae in accordance with CS 26.3@0) ¢r (e) as
applicable.

Compliance with Part 26.370(a)(2), is demonstrated by complying with the following:

(b)

(€)

(d)

Operator review of DAH compliance data

A review has been conducted by tbentinuingairworthinessmaintenanceorganisation (CAMO)

of the applicable documents supplied by TCH and STC holders in compliance with Part 26.300,
26.320, and 26.330, that supports the identification of the available FCS and DTI relevant to the
2LISNF G62NDRa FtSSiho

Aircraftrecords review

Major modifications that exist in the aircraft that affect or include fatiguiical structure have
been identified by means of a records review and listed in a rgpefaredby the CAMO.

Plan to obtain and implement DTI

A plan hadeen established by the CAMO to obtain and implement all applicable DT data for
major modifications and repairs.

The plan shall ensure DTI identified in the review require@86.37(b) that is applicable to
major maodifications identifiedh CS26.370(c) is incorporated in the maintenance programme.

The plan shall ensure DTI is obtained for any major modification identified @G#&.37(c) that
has not been already been provided und&s26.37db).

This plan shall ensure repairs to FCS wiltlbatified and assessed for DT by specifying processes:

(1) for conducting surveys of affected aircraft that will enable identification and
documentation of all existing repairs that affect fatigeritical structure; and

(2) for obtaining DTI for repairs affecting FCBS that are identified during an aircraft survey.
This plan shall also include schedules for:

(3) obtaining DTI for major modifications identified undeg26.37(c), in accordance witS
26.37(€e)(2); and

(4) conducting aicraft surveys and obtaining DTI for repairs; and

(5) obtaining DTI for any major modifications identified during the survey that were not
previously identified unde€S26.370c) and addressed und€¥26.370e)(1) and (2); and

(6) incorporating all DTI for allepairs and all major modifications affecting FCS into the
2 LIS Nl aiicaftidnintenance programme.

The plan need not include an aircraft survey when the aircraft certification basis inclu@éssz$.

(e) Schedule for DTI for Major modifications ideaf in (c).
(1) all applicable approved DTI has been incorporated into the maintenance programme within
36 months from thedate ofentry into force of this rule, when the DTI has been provided in
documents reviewed under (b); or
(2) when no DTl is avaliée to the operator for a major modification based on the evaluation
of (b) and (c), the major modification will be subject to a DTE and DTI obtained according to
o TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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the plan established under (d) and the schedule depends on whether or not the DAH exists
as bllows:

(i) For STCs and major changes where the DAH exists, approves dbidined and
incorporated in the maintenance programme within 60 monthslate ofentry into
force of this rule. This schedule applies whether or not the DAH providing the DTI is
the existing DAH for the STC or major change.

(i) For STCs and major changes where the DAH no longer exists, compliance to the plan
should ensure that the DTI is submitted ttee Agencyprior to the affected aircraft
reaching 7%% of DSG or within 60 months okttate ofentry into force of this rule,
whichever occurs later. Upon approval, DTI will be incorporated in the maintenance
programme. Alternatively, if the aircraft is not operated beyond@®SG, the new
DTE and DTI are not required to be developed.

Note for CS26.370e)(2)(i): DTI may not be available until requested from DAHs subject to the provisions
of Part 26.330(d)(2).

()  The plan established und&S26.37(d), has been incorporated into the maintenance
programme for approval by the competentithority.

Compliance with Part 26.370(a)(3) is demonstrated by complying with the following:

() The most restrictive applicable limitation 6526.370g)(1), (g)(2), or (g)(3) in flight cycles or flight
hours or both, as appropriate, is incorporated in thaintenance programme:

(1) An EASA approveddVin accordance with Pa6, or

(2) An EASA approved limitation at the aircraft level on the maintenance programme
applicability, in accordance with JAR/CS 25.571 and 25.1529 (or equivalent), or

(3) For aircraft listedn Table 1 below, the limitation in Table 1, unless superseded by a
subsequent limitation in accordance wig@26.37qg)(1) or (g)(2).

Type/Model FC/FH

Boeing 707-800 Series anel00 Series) | 20000 FC

Boeing 720 30000 FC

DC 8 50000 FC/50,000 FEBCH6 000FC, 12500FH
DGC9 100000 FC/10@00 FH 11@00, 110000
DCG10-10,-15 42000 FC/6@00 FH
DCG10-30,-40,-10F,-30F,-40F 30000 FC/6@00 FH

MD-10-10F 42000 FC/6@00 FH

MD-10-30F 30,000 FC/60,000 FH

MD-90 60000 FC/9®M00 FH

Lockheed Electra-188 26600 FC

Lockheed Hercules 382 Series Hercule| 20000 FC/5M00 FH

Models 382, 382B, 382E, 382F, and 38

Lockheed Tristar-1011-385-1, 1-:1011- 36000 FC

385-1-14, 1:1011-385-1-15, and k1011-

3853.

* X ox
*
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Compliance with Part 26.370(4) is demonstrated by complying with the following:

(h) A CPCP is incorporated into the maintenance programme and where a TCH baseline CPCP exists,
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CS 26.38@pecific criterigfor determination of applicability of Part 26.300 to 26.370
Compliance withPart26.380(a) is demonstrated when at least one of the following criteria is met

(a) Determination of applicability for aeroplane models first certificated prior to the date of entoy int
force of this regulation, where EU Member State (MS) is the State of Design:

(1) Part26.300 to 26.37@s not applicable tomaeroplane modethat does not operate.

(2) Part26.300(g), 26.320, 26.330 and 26.326€ not applicable tomaeroplane model that is
unlikely to operate under Articlg point (1)(a) and point (1)(lof this regulation and is not
subject to an equivalent third country requirement, with the following provision:

If the aeroplane is subsequently operated subjecPtnt26.370 or a third contry

equivalent requirement, the TCH and STCH must make available to the affected operators
the data necessary for them to support their compliance with the applicable operating
requirement.

(3) Part26.300 (d) and 26.300 (h)(garagraphs are not applicabte an aeroplane model if it
will not be operated after the actions requirdxy these paragraphsould come into effect.

(4) Part 26.300to 26.360is not applicable to @ aeroplane model that has not yet been
certified to conduct civil operation with a payload passengers

(5) Part 26.300 to 2@70 are not applicable to m aeroplane with an RTC certificatpdor to
the entry into forcein accordance with damage tolerance requirememsyvidedthat it is
not operated beyond 75 % of its design service goaliammimarily operated in support of
the approval holders manufacturing operation.

0)5SGSNYAYEFGA2Y 2F FLILX AOFoAtAGE S6KSNB Iy 9! a8

(1) Part26.300 to 26.33@re not applicable t@n aeroplane modedf a foreign poduct thatis
unlikely to be operated by an operator subject to Article 3

(2) Part26.360is not applicable toltanges, STCs and repairs that are applicable to the
aeroplane model&entified under (1) unless the aeroplane is or becomes subjeleatd
26.370.

(c)Determination of applicabilitjor repairs and changes:
Part26.320(b)(2), (b)(3) and (b)(4) and (c), 26®3(2), (b)(3), (b)(4) and (c) are not
applicable to angxisting change or repair that is not embodied on an aircraft in operation
andwill not be embodied on an aircraft in operation after the compliance time of the
applicableparagraphs

(d) Determination of applicabilitjor aeroplane intended for firefighting operations
Part26.300370, except for 26.300(e) arthrt26.370(a}3) and (a)4), are not applicable to
any aeroplane certificated prior to date of entry into force, the primary purpose of which is
firefighting.

(e) Applicability determinatiorior operators:
The provision of Pa26.370are not applicable tormaeroplane if iwill not be operated
after the actions required by those provisions would come into effect.

(f) Applicability list:
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The DAH has made the list availabl@fp@rators and persons required to comply wiRlrt
26.330,26.360 and26.370and it is updated wheneer the conditions of applicability
limitations are affected.

GM1 26.380Guidance on applicability

When a part of the regulatiois not applicable t@ product, change or repair, the DAH or applicant
potentially affected by that part of the regulation, has no obligation to find compliance with that part of
the regulation for that product, change or repair, except wheredpelicability limitation is caditional.

Any product for which the TC has been surrendered is not subjézaiti?6.300 to 26.360.

STCs and changes which have been surrendered, or for which no approval holder can be identified are
still subject toPart26.370.

Additional limitationson the applicabilitthave been established on the basis of risk, for EU and foreign
products identified undeArticle 1 point (1)(a), point (1)(land additionallythose EU products and
design approvals in worldwide operation, especially when they maubgect to requirements similar

to Part26.370.

Experience has shown that some data of the type that these requirements generate for the evaluation

of existing repairs and changes (e.g. REG) may not be implemented in cases where there is no equivaler
operating requirement toPart26.370. For this reason, and to support foreign authority requirements, it

is considered appropriate to relieve DAHs of the burden of generating this data until such time as it is
evident that it will be required and implementetd.is expected that DAHs will be informed by the

foreign authorities of any obligations under their requirements or they may receive requests directly

from operators in a similar manner to that provided foHart26.370.

Future changes and repairs (apped after the date of entry into force) must be compliant withrt
26.360 in order to be implemented on an aircraft subjecPart26.370.

More and more of the aircraft subject to these requirements include damage tolerance requirements in
their certification basis. Furthermoréhe majority ofolder types have been provided with an SSID

which means that operators needing to comply withrt26.370 will generally find that the basic data

for the damage tolerance inspection programme exists. In addiiemequirements for DT for repairs

and changes are being implemented under foreign authority requirements significant amount of data

are already available for several older foreign types. For this reason, it is not considered necessary with
respecttotheF 2 NBA Iy LINPRdzOG& G2 Ayairad 2y GKS 2NRAIAYI
aircraftfor which additional applicability limitations are establishicbugh the criteria 0fCS26.380

that are designed to minimise the likelihood of these aiftcoperating in the future under Article 3.

GM2 26.380 Substantiationfaircraft operational status

Substantiation that the aircraft is not and will not operate under the applicable scope of the
requirements:

Evidence exists that the aircraft ammoved from service or the aircraft have been written off.

Substantiation that operaon of the aircraft is unlikely:
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The operation of the aeroplane is unlikely subject to the applicability of the relevant paragraphs, when:

1. The aircraft is currently notperated subject to the applicability of the relevant paragraphs,
and

2. Evidence exists that such operation is unlikely in the future, considering the age and the
configuration of the aircraft, such as:

a. the aeroplane is unable to meet noise requirements withmodifications that would
not be economically viable.

b. costly and extensive modifications are needed to allow operation.

c. current operators not affected bipart26.370 intend to use the aircraft until the end of
its useful operational life.
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V. Draft Decision C&€5

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

General

An evaluation of the strength, detail design, and fabrication must show that catastrophic failure
due to fatigue manufacturing defectenvironmentaldeteriorationeerresienor accidental

damage, will be avoided throughout the operational life of the aeroplane. This evaluation must be
conducted in accordance with the provisions of qavagrapls (b) and-(e)of this paragraph,

except as specified in subparagrageh(a)4) of this paragraph, for each part of the structure

wh+ehthat could contrlbute toa catastrophlc fallur(.sueh—aymng—empemage—eennel—swiaces

ed-primary

aﬁaehment)—@ee—AMG—Z%é?—l—@a)—éb)—and—@ddltlonally, a dlscrete source damage evaluation

must be conducted in accordance with subparagraph (e) of this paragrapEa@mntirbine engine
powered aeroplanes, those parts that could contribute to a catastrophic éaiturst also be
evaluateduynderin accordance witlsubparagraph (d) of this paragraph. In addition, the following
apply:

(1) Each-evaluationrequired-by-thisparagraphe evaluations of suparagraphs (b) and (c)

must include:

()  The typical loading spectreemperatures, and humidity expected in service;

(i)  The identification of principal structural elements and detail design points, the failure
of which couldsausecontribute to acatastrophic failure of the aeroplane; and

(i)  An analysis, supported by teswidence, of the principal structural elements and
detail design points identified in subparagraph (a)(1)(ii) of this paragraph.

(2) The service history of aeroplanes of similar structural design, taking due account of
differences in operating conditions andrgeedures, 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 establishedas necessaryto prevent catastrophic failure and must be included in the
Airworthiness Limitations section of the Instructions for Continued Airworthiness required
by CS 25.1529he limit of validity of the engineering data that supports the structural
maintenance programme (hereafter referred to as LOV ), stated as a number of tota
accumulated flight cycles or flight hours or both, established by this paragraph must also be
included in the Airworthiness Limitations section of the Instructions for Continued
Airworthiness required by CS 25.1529.

(4) If the results of the evaluation reqeid by subparagraph (b) show that damage tolerance
based inspections are impractical, then an evaluation must be performed in accordance
with the provisions of subparagraph (c).
If the results of the evaluation show that damage tolerabesed inspectionare practical,
then inspection thresholds must be established for all PSEs and detail design points. For the
following types of structure, the threshold must be established based on analyses and/or
tests, assuming the structure contains an initial flawresggntative of a defect or damage
of the maximum probable size that could exist as a result of manufacturing processes or
manufacturing or servicenduced damage:

(i)  single load path structure; and
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cannot be demonstrated that the resulting load path failure or partial failure
(including arrested cracks) will be detected and repaired during hormal maintenance,
inspection, or operation of an aeroplane prior to failure of tfemaining structure.

(5) Inspection programmes must be established to protect the structure evaluated under
subparagraph (b) and (c) against the effects of environmental deterioration and service
induced accidental damage. In addition, a baseline corrosioth prevention control
programme (CPCP) must be established. The ALS must 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 andddamagettiolerance(fail-safe)evaluation
Theevaluation must include a determination of the probable locations and modes of damage due
to fatigue,environmentaldeterioration(e.g.corrosior), or accidental damage. Tlaetermination
evaluation must take into account intrinsicfdets and residual stresses that may arise from
manufacturing processehe-determination-mustbe-by-analyflepeated load and static
analysessupported by test evidence and (if available) service experienast be incorporated
in the evaluationDamaje at multiple sites due to prior fatigue exposlijirecluding special
consideration of widespread fatigue damagelist be includedn the evaluatiorwhere the
deS|gn is such that thls type of damm—be—e*peeted—toouldoccur Fhe-evaluation-must

establlshed that corresponds to the perlod of tinstated as a number of total accumulated flight
cycles or flight hours or botlior which it has been demonstratday full-scale fatigue test

evidence that widespread fatigue damage will not occur in the aeroplane structure.

The type certificate may be issued prior to completion of thedodle fatigue testing provided

that the Agency has approved a plan for completing the required tests and analyses, and that at
least one calendar year of safe operation has been substaatiat the time of type certification.

In addition, the ALS must specify an interim limitatiestricting aircraft operation to not more
than half the number of the flight cycles or flight hours accumulated on the fatigue test article,
until such testingd completed, freedom from widespread fatigue damage has been established
and theLOVis approved.

The extent of damage for residual strength evaluation at any time within the operationaf life
the aeroplananust be consistent with the initial detectaljliand subsequent growth under
repeated loads.

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

(1) The limit symmetrical manoeuing conditions specified in CS 2513at all speedsip to \&
and in CS 25.345.

(2) The limit gust conditions specified in CS 25.341 at the specified speeds yg@and \h CS
25.345.

(3) The limit rolling conditions specified in CS 25.349 and the limit unsyriaaktonditions
specified in CS 25.367 and 25.427(a) through (c), at speeds yp to V

(4) The limit yaw manoeuvring conditions specified in26351 at the specified speeds up to
Ve

(5) For pressurised cabins, the following conditions:

()  The normal operating diirential pressure combined with the expected external
aerodynamic pressures applied simultaneously with the flight loading conditions
specified in subparagraphs (b)(1) to (b)(4) of this paragraph if they have a significant
effect.
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(i) The maximum value of norah operating differential pressure (including the
expected external 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 dding
conditions specified in CS 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 furthaluated

(c) Fatigue (safdife) evaluation
Compliance with the damagtelerance 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 analysis, supportéddbyvidence, to be able to
withstand the repeated loads of variable magnitude expected during its service life without
detectable cracks. Appropriate sdfte scatter factors must be appliedntil such timeas all
testing that is required for complmece with this subparagraph is completed, the replacement
times provided in the ALS may not exceed the total accumulated flight cycles on the test article
test life divided by the applicable scatter factor.

(d)  Sonic fatigue strength
It must be shown by analygsisupported 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 sofétigue cracks is not probable assuming that the loads
prescribed in suparagraph (b) of this paragraph are applied to all areas affected by those
cracks.

(e) Damagetolerance(Ddiscrete sourckdamagetoleranceevaluation
The aeroplane must be capable of successfully completing a flight during which likely structural
damage occurs as a result@d) bird impact as specified in @5.63%

3 : and.(f)

The damaged structure must be able to withstand the static loads (considered as ultimate loads)
which are reasonably expected to occur at the time of the occurrence and during the completion
of the flight. Dynamic effects on theseasit loads need not be considered. Corrective action to be
taken by the pilot following the incident, such as limiting manoeuvres, 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 investigated{See-AMG25.-571(a)«(b)}and-{e)-paragraph-2+/2and-AMGC-25.571 (b) and
e))
(See AMC 25.571)
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H25.1 General

(@)

(b)
(€)

This Appendix specifies reigements for the preparation of Instructions for Continued
Airworthiness as required by CS 25.1529 and CS 25.1729.

X

The applicant must consider the effect of ageing structures initiséructions forcontinued
airworthiness (see AMC 220).

H25.4 Airworthiness Limitations Section

(@)

(b)

* *
* *
* *
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The ICA must 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 replacemat time, structural inspection interval, and
related structural inspection procedure approved under26%571.

X

(4) Alimit of validity of the engineering data that supports the structural maintenance
programme, stated as a total number of accumulateghtiicycles or flight hours or both,
approved under C35.571. Until the fulscale fatigue testing is completed and th®Vis
approved, the ALS must specify an interim limitation restricting aircraft operation to not
more than half the number of the cydeccumulated on the fatigue test article.

If the ICA consist of multiple documents, the section required by this paragraph must be included
in the principal manual. This section must contain a legible statement in a prominent location that
NEIFRaAYIFNIKBAYSINA [AYAlGFGAZ2ya {SOGA2Y A& | LILN
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AMC 25.571 Damage tolerance and fatigue evaluation of structure

Replace 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 and-metallic structure. It also
provides rational guidelines for the evaluation safatter factors for the determination of life limits for parts
categorised as safiife. Additionalguidancematerial for certification of nofmetallic structures that must also
comply with CS 25.571 is contained in AME90Like all AMC, this AMC is nimt itself, mandatory and does

not constitute a regulation. It is issued to provide an acceptable means, but not the only means, of compliance
GAGK (GKS Nz Sad ¢SN¥a dzaSR Ay (GKAa !a/ 3z &dzOK I a
appliability of this particular method of compliance when the acceptable method of compliance described
herein is used. While these guidelines are not mandatory, they are derived from extensive authority and
industry experience in determining compliance witretpertinent certification specificationThis AMC does

not change, create any additional, authorise changes in, or permit deviations from, regulatory requirements.

2. (RESERVED)
3. REFERENCES

CS 25.571,

CS 25.1529,

AMC 2620 Continued Structurahtegrity Programme,
AMC 2629 Composite Structure.

4. DEFINITIONS OF TERMS USED IN THIS AMC

@ WwW5IFYF3aS (42t SNIyOSQ A& GKS FdGdNRodziS 2F GKS
strength without detrimental structural deformation for period of use after the structure has
sustained a given level of fatigue, environmental, accidental or discrete source damage.

(b) Fatiguecritical structure (FCSis structure that is susceptible to fatigue cracking that could lead to
a catastrophic failure foan aircraft.

) W{HRFSQ 2F | &aldNH2OGdzNE Aa GKIFG ydzYoSNI 2F S@
which there is a low probability that the strength will degrade below its design ultimate value due
to fatigue cracking.

(d) W5 S asdnacy g2 I f 0i$ theDpetbd of time (in flight cycles or flight hours, or both)
established at design and/or certification during which thecraftstructure is reasonably free
from significant cracking.

(e) Wt N #rOctuteleft SYSy & 6t { 9 Ottt coriributey’ sigBificéhty $oythe carrying of
flight, ground, or pressurisation loads, and whose integrity is essential in maintaining the overall
structural integrity of the aeroplane.

() W5Sdesignp2Ayd 055t 0Q Aa Iy | NBdto tReFsuséeftibillyCofi tHeNS
structure to fatigue cracking or degradation such that the structure cannot maintain its load
carrying capability, which could lead to a catastrophic failure.

* X ox
*
*

*
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(@ Ly WwWaAay3atsS f2FR LI 4K ai NHzOdugznvBiayle stidcural membfers S R
the failure of which would result in the loss of the structural capability to carry the applied loads.

(h) Reserved.

() LYy WYdz GALIXS €2FR LI GK &adNH2OGdzNEQ GKS | LILIX A
members so tht the failure of a single structural member does not result in the loss of structural
capability to carry the applied loads.

() W2 ARS&dtidSdkr K 3S 62 C50Q Ay | A0 NHz2OGdzZNBE Aa OKI L
of cracks at multiple structural dails that are of sufficient size and density whereby the structure
will no longer meet the residual strength requirement ofZ5&571(b).

(1) Wadz &GtadiJfy$ 3S o6a{50Q Aa I &a2d2NOS 2F HARSAEL]
the simultaneous presence datigue cracks in the same structural element.
(2) Wa dzt demedtds YI 3S 6a950Q A& | &a2dz2NOS 2F 6ARSa

by the simultaneous presence of fatigue cracks in adjacent structural elements.

3) W{ G NHzO G dzNJ £ Y 2 RA htAirQimé vihenya sthuituray die@ musttbe modifed LJ2
to preclude WFD.

(4 WLYyaLSOdA2y &Gl NI LRAYGQ Aa GKS LRAYyOG Ay
due to a specific probability of having an MSD/MED condition.

(k) W{ O (GSNJ Teédaction fddor uséd inlthe interr&atiddJof fatigue analysis and fatigue
test results.

() W[ AYAQG 2BEOV Of theAeRdingeding daba that supports the structural maintenance
programme, is not more than the period of time, stated as a number of sxtalimulated flight
cycles or flight hours or both, during which it is demonstrated by test evidence, analysis and, if
available, service experience and teardown inspection results of-thigh aeroplanes, that
widespread fatigue damage will not occur iretheroplane structure

(M Wh2NXIf YIAY(iSylIryOSQ Aa dzyRSNARG22R (G2 0SS (K:
base maintenance inputs requiring general visual inspections and is normally associated with a
zonal programme. The zonal programme is a ctile term comprising selected general visual
inspections and visual checks that are applied to each zone, defined by access and area, to checl
system and power plant installations and structure for security and general condition. A general
visual inspectin is a visual examination of an interior or exterior area, installation or assembly to
detect obvious damage, failure or irregularity. This level of inspection is made from within
touching distance unless otherwise specified. A mirror may be necessanhémce visual access
to all exposed surfaces in the inspection area. This level of inspection is made under normally
available lighting conditions such as daylight, hangar lighting, flashlight, or droplight and may
require removal or opening of access p#nor doors. Stands, ladders or platforms may be
required to gain access.

(n) We¢SIENR2g6Y AYalLISOGA2YyQ A& GKS LINRPOSaa 2F RAal
techniques or visual (magnified glass and dye penetrant) or other andlestnuctive inspection
methods (eddy current, ultrasonic) to identify the extent of damage, within a structure, caused by
fatigue, environmental and accidental damage.

© WCERFSQ A4 GKS FGONRGdzIS 2F (KS &G NHOnpthAS G K
a period of unrepaired use after the failure or partial failure of a principal structural element.

(P) W2 GBagevehaiol® A& GKS LRAYG Ay GAY % oftkeSigel is axpedtdd 2 dzi
to develop WFD for a particular structure.

(@ W[ S@St m O2NNRaA2yQ AAY
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Damage occurring between successive inspections that is within allowable damage limits;

or

Damage occurring between successive inspections that does not require structural reinforcement,
replacement or new damage tolerance basespections;

or

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

or

Light corrosion occurring repeatedly between inspectitimat eventually requires structural
reinforcement, replacement or new damage tolerance based inspections.

B BACKGROUND

(@)

(b)

Since the early 1970sthere have been significant statd-the-art and industrypractice
developments in the area of structuraltigue and faHsafe strength evaluation of transport
category aeroplanes. Recognising that these developments could warrant some revision of the
existing fatigue requirements of § 25.571 and 25.573 of 14 CFR2Bathe Federal Aviation
Administration (FA), on 18 November 1976 (41 FR 50956) gave notice of the Transport Category
Aeroplane Fatigue Regulatory Review Programme and invited interested 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 § 25.571 and 296¥3 CFR

Part 25and the development of guidance material. To that ergl25.571 was revise® 25.573

was deleted (the scope ofZ.571 was expanded to cover thebstance of the deleted section),

and guidance material (AZ5.57%1) was provided which contained compliance provisions related

to the proposed changes.

Since the issuance of AC 25.87/lon 28.9.1978, additional guidance material, including
information regarding discrete source damage, was developed and incorporated in rexigion

on 5.3.1986. The AC was further revised on 18.2.1997 (revision 1B) to add guidance on the
elements to be cosidered in developing safde scatter factors for certification. Although FAR,

JAR and CS 25.571 have since 1978 required consideration of fatigue damage originating at
multiple sites, the FAA AC was further revised on 29.4.1998 (revision 1C) to aaldogundaterial

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 speciaefl actions. JAR/@5.571 were not
harmonised with the 1998 amendment of 14 CFR 25.571. Under the auspices of ARAC, the
General Structure Harmonization Working Gro@SHWEGdrafted NPA 2592 proposing the

LOV greater emphasis on testing, corrosion aménufacturing and accidental damage in the
25.571 requirements and corresponding AC material to support this. EASA AMGGiHHNnuing

{ G NHZOG dzNI £ L y GASyaiNSRIRdzOSN® IINE & MCRI0a Y B8 v @ FLIG+ | X W
25.5711D issued on 13.2011 provides guidance in support of 14 CFR 25 Amdt 132 which
introduced theLOVrequirement. Thus, the AMC 25.571 has been revised to provide guidance for
establishing anLOV for the structural maintenance programme as will nhow be required by
C5.571. h conclusion, this AMC revision based on the GSHWG work and recently developed
FAA guidance, now better harmonisesth the EASA guidanceAC 25.5741D and industry
practice.

6. INTRODUCTION

(@)

General
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The content of this AMC is considered by EASA in 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)), emmatal deterioration (ED) (e.g.
corrosion damage), or accidental damage (AD).

Compliance involves good design practice to ensure damage tolerance can be achieved and the
establishment of maintenance actions developed in compliance wi26d529. Taketogether,

they result in a structure where the combination of design characteristics and maintenance
actions will serve to preclude any failure due to FD, ED, or AD.

CS 25.571(a)(3) requires the applicant to establish inspections or other procedures @isoe
referred to as maintenance actions) as necessary to avoid catastrophic failure during the
operational life of the aeroplane based on the results of the prescribed fatigue and damage
tolerance evaluations.

CS 25.571(a)(5) requires developmentsipiections for ED and ADS25.571(b) requires the
applicant to establish ahOV 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 sticture. TheLOMs, in effect, the operational life of the aeroplane
consistent with evaluations accomplished and maintenance actions established to prevent WFD.
TheLLGis established based on WFD considerations and it is intended that all maintenance
adions required to address fatigue damage, environmental deterioration (e.g. corrosion damage
for metallics, moisture for composites), and accidental damage (e.g. impact, lightning) up to the
LOVare identified in the structural maintenance programme. Adlgections and other

procedures (e.g. modification times, replacement times) that are necessary to prevent a
catastrophic failure due to fatigue, up to th&®\ must be included in the ALS of the ICA, as
required by CS 25.1529, along with th@V

CS 25.81(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. CS 25.571(e) requires the structure to be
designed to withstand damage caused by specified threath that the flight during which the
damage is sustained can be completed.

(1) C5.571(a)(5)t Environmental and accidental damage inspections and associated
procedures

Inspections for ED and AD must be defined. Special consideration should be givereto thos
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 withdatiglated phenomena,
and that the ED or AD will, therefore, be removed/repaired before it presents a significant
risk. Typically these inspections are largely defined based on past service experience using a
gualitative or quantitative process in combimat with the Maintenance Steering Group
(MSG3) process. For new structure and materials, testing may be required to evaluate
likely AD and the subsequent tolerance of the design to it. For ED prevention, an effective
CPCP is necessary, which will contagks and procedures in addition to inspections that

will help prevent initiation and when necessary, the recurrence of corrosion (see28MC
20).Furthermore, C85.571 requires that the ALS must incluastatement that requires

the operator to include &£PCP in their maintenance programme that will control the
corrosion to Level 1 or better.
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Any special inspections required for AD and ED, i.e. ones in addition to those that would be
generated through the use of the MS3process for AD and ED, or the élase CPCP
development, and which are necessary to prevent catastrophic failure of the aeroplane,
must be included in the ALS of the ICA required b3CE529. If a location is prone to
accidental or environmental damage and the only means for detectioné that relies on

the subsequent development of a fatigue crack from the original damage, then that
inspection must be placed in the ALS of the ICA.

Note: The AD and ED inspection programme including the baseline CPCP are equally
applicable to structugs showing compliance with @5.57X(b) and(c) respectively.

(2) CS 25.571(b) and (c) Fatigue damage inspections or replacement times

Inspections for fatigue damage or replacement times must be established as necessary.
These actions must be based on qutaiive evaluations of the fatigue characteristics of
the structure. In general, analysis and testing will be required to generate the information
needed.The applicant should perform crack growth and residual strength testing to
produce the design data néed to support crack growth and residual strength analyses.
Fullscale fatigue test evidence is required to support the evaluation of structure that is
susceptible to WFD. Test evidence is needed to support analysis used to establiffie safe
replacementtimes.

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 ®i#25.571(c) is required.

The only common example of structure where compliance with the requirements of
C25.571(c), in lieu of C%.571(b), might be accepted, would be the landing gear
and its local attachments.

(i)  ALS of the ICA

All inspections andeplacement times necessary to detect or preclude fatigue
cracking scenarios, before they become critical, must be included in the ALS of the
ICA required by C%.1529.

(i)  Limit of Validity OV

AnLOWor the structural maintenance programme must also letedimined and
included in the ALS of the ICA. See section 11 of this AMC for additional guidance on
the LOV

(b) Typical loading spectrum expected in service

The loading spectrum should be based on measured statistical data of the type derived from
governmentand industry load history studies and where insufficient data are available on a
conservative estimate of the anticipated use of the aeroplane. The development of the loading
spectrum includes the definition of the expected flight plan, which involvesrgtonanoeuvres,

climb, cruise, descent, flight times, operating speeds, weights and altitudes, and the approximate
time to be spent in each of the operating regimes. The principal loads that should be considered
in establishing a loading spectrum are ftigdads (gust and manoeuvre), ground loads (taxiing,
landing impact, turning, engine reup, braking, thrust reversing and towing), and pressurisation
loads. Operations for crew training and other pertinent factors, such as the dynamic stress
characteristts of any flexible structure excited by turbulence or buffeting, should also be
considered. For pressurised cabins, the loading spectrum should include the repeated application
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of the normal operating differential pressure and the superimposed effectegbt foads and
aerodynamic pressures.

(c) Areas to be evaluated

When assessing the possibility of serious fatigue failures, the design should be examined to
determine probable points of failure in service. In this examination consideration should be given,
asnecessary, to the results of stress analyses, static tests, fatigue tests, strain gauge surveys, tests
of similar structural configurations, and service experience. Service experience has shown that
special attention should be focused on the design detailimportant discontinuities, main attach
fittings, tension joints, splices, and eotits such as windows, doors, and other openings.

Locations prone to accidental damage (such as that due to the impact with ground servicing
equipment near aeroplane dosy or to corrosion should be identified for analysis.

(d) Analyses and tests

Fatigue and damage tolerance analyses should be conducted unless it is determined that the
normal operating stresses are of such a low order that crack initiation and, where applicabl
significant damage growth is extremely improbable. Any method used in the analyses should be
supported by test or service experience. Typical (average) values of fatigue respectively fracture
mechanics material properties may be used in fatigue analgsjgectively residual strength and
crack growth analyses. The effects of environment on these properties should be accounted for if
significant.

Generally, testing will also be necessary to support compliance with CS25.571(b) or (c). The
nature and extehof testing of complete structures or portions will depend on applicable previous
design and structural tests and service experience with similar structures. Structural areas such as
attachment fittings, major joints, changes in section,-outs and disentinuities almost always

require some level of testing in addition to analysis. When less than the complete structure is
tested, care should be taken to ensure that the internal loads and boundary conditions are valid.
Any tests conducted to support thdentification of areas for evaluation should be conducted at

least two times to the proposedOMo obtain information on crack initiation times and locations.

(e) Discrete source damage

It must be shown that the aeroplane is capable of successfully complatiight during which
specified incidents occur and result in immediately obvious damage. The maximum extent of the
damage must be quantified and the structure shown to be capable of sustaining the maximum
load (considered as ultimate) expected during tompletion of the flight. There are no
maintenance actions that result from this evaluation.

DAMAGE TOLERANCE EVALUATION

(a) General

The damage tolerance requirements of Z5571(b) are intended to ensure that should fatigue,
corrosion or accidental damage occur within @V the structure will be capable of

withstanding the loading conditions specified in25%71(b)(1) through (b)(6) without failure or
detrimental structural deformation until the damage is detected. The evaluation should include
identifying the PSEs, defining the loading conditions and conducting sufficiently representative
structural testsor analyses, or both, to provide sufficient data for the establishment of the

inspection programme. Although this process applies to either single or multiple load path
structure, the use of multiple load path structures should be given priority in acigevdamage

tolerant design. The principle analytical tool used for metallic materials to perform a damage
tolerance evaluation is based on Fracture Mechanics. A discussion of this approach is presented in
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Appendix 1 of thiguidancematerial. The means @ stablishing the_.OVand maintenance actions
specifically associated to WFD is addressed in detail in Section 11 of this AMC.

(b) Damagetolerant characteristics

(€)

(d)

(e)

(f)

A damageolerant structure has two notable attributes:

(1) The structure can tolerate a significaarhount of damage, due to fatigue, environmental or
accidental deterioration 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 remhired
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 demonstrate that the damderant 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
detectable (e.g. visual) cracking des. Since the occurrence of WFD can complicate a damage
tolerant evaluation to the point that reliable inspections programmes cannot be developed even
with extremely intensive inspection methods, it must be demonstrated, with sufficiers¢alle
fatiguetest evidence, that adequate maintenance procedures are contained in the ALS of the ICA,
such that WFD will not occur within theéOV A discussion on several issues an applicant might
face in demonstrating freedom from WFD is contained in Appendix 2 afiidsncematerial.

Design features

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

(1) multiple load path construction and/or 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 crackggation combined with
high residual strength; and

(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 necessaro withstand the loading conditions specified in CS 25.571(b).

Probabilistic evaluations

No guidance is provided in this AMC on probabilistic evaluaommally, damage tolerance
assessments consist of a deterministic evaluation of design featurestsan paragraphs
7(d)(2), (2) and (3). Paragraphs (f) to (k) 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 cteutlu

for each part of the structure which could contribute 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 spi$iole to fatigue that could contribute

to a catastrophic failure should be evaluated.

In accordance with C%.571(a){)(ii), this evaluation must include the identification of PSEs and
DDPs, the failure of which could contribute to catastrophic failure of the aeropfsdefined in
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this AMC, a principal structural element is an element of structure that contributaisantly to
the carrying of flight, ground, or pressurisation loads and whose integrity is essential in
maintaining the overall structural integrity of the aeroplai&hen identifying PSES, consideration
should be given to the effect caused by partiatomplete 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 area at higher risk of fatigue cracking than other areas, and may waaint s
actions such as special inspections or other procedures to ensure continued airworthiness.

(1) Locations requiring evaluatiocan be determined by analysis or by fatigue tests on
complete structures or subcomponents. However, tests may be necessary tivaebasis
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 internal loads and
boundary conditions are valid.

The selection criteria fdDDPs should also include the following considerations:

(@) any evidence of cracking encountered in service on comparable structure;

(b) any evidence of cracking found during fatigue testing on comparable structure;
(c) available strain gauge data;

(d) locations where permnent deformation occurred on static test articles;

(e) areas analytically shown to have relatively low crack initiation life;

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

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

(h) vulnerability to inrservice induced accidental damage;

(i) areas whose failure would create high stresses in the remaining structure;
() 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 fatigut
critical structure, e.g. undercarriage door attachments (8eeendix 5 for discussion
on PSEs, FCS and DDP);

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

(q) location subject to vibrations or other mechanism that may lead to premature wear
fastener holes; and

() locations vulnerable to moisture ingress or retention

2) Examples oprincipalstructural elements (PSES)

Typical examples of structure which are usually considered to bedPSEs

(i)  Wing and empennage
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(@) control surfaces, slats, flaps, and their mechanical systems and attachments
(hinges, tracks, and fittings);

(b)  primary fittings;
(¢) principal splices;
(d) skin or reinforcement around ctduts or discontinuities;
(e) skinstringer combinations or integrally stiffened plates;
(f)  spar caps;
(9) spar webs; and
(h) ribs and bulkheads.
(i)  Fuselage
(@) circumferential frames and adjacent skin;
(b)  pilot window posts;
(c) pressure bulkheads;
(d) skin and any single frame or stiffener element around aauit
(e) skin or skin splices, or both, under circumferential loads;
® skin or skin splices, or both, under fore and aft loads;
(g) skin and stiffener combinations undfare and aft loads;
(h) door skins, frames, stops and latches;
()  window frames; and
G)  floor beamé.
(i) Landing gear and their attachments
(iv) Engine mounts and struts
(v)  Thrust reverser components, whose failure could result in inadvertent deployment

(3) Extent of Damage.
Each particular design should be assessed to establish appropl@aimge criteria in
relation to inspectability and damagextension characteristics. In any damage
determination, including those involving multiple cracks, it is possible to establish the
extent of damagen terms of detectability with the inspection techniques to be used, the
associated initially detectablerack size, the residual strength capabilities of the structure,
and the likely damagextension rateconsidering the expected stressdistribution under
the repeated loads expected in service and wifie expected inspection frequency. Thus,
an obvious partial failure could be considered to be éxtent of the damage or residual
strength assessment, provided a positive determinai®made thathe fatigue cracks will
be detectable by the available inspection techniques at a sufficiently early stagee
crack development. The following are typical examples of partial failures which should be
considered in the evaluation:

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

* X ox
*
*

*

* ok

*
*
*

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

(i) Complete severence of interior frame elements or stiffeners in addition to a
detectale 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
structure;

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

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

(@) Inaccessible areas

Every reasonable effort should be made to ensure inspectability (referen2b.€HL) ofall
structural partsin those cases where inaccessible and uninspectable blind areas exist, the
damage tolerance evaluation should allow for extension of damage into detectable areas or
demonstrate sufficient residual strength up to th®Wvithout inspection.

(h) Residual strength testing of principal structural elements

Analytical prediction of the residual strength of structures can be very complex due tbnean
behaviour, load redistribution and the potential for a multiplicity of failure modes. The nature and
extent of residual strength tests will depend on prevsoexperience with similar structures.
Simulated cracks should be as representative as possible of actual fatigue damage. Where it is not
practical to produce actual fatigue cracks, damage can be simulated by cuts made with a fine saw,
sharp blade, guillotie, or other suitable means. Whatever artificial means are used to simulate
sharp fatigue cracks, sufficient evidence should be available from element tests to indicate
equivalent residual strength. If equivalency cannot be shown, every attempt shoulcatde to

apply enough cyclic loading to generate fatigue cracks from the artificial damage prior to applying
residual strength loads. Special consideration should be given to the procedure foragteng so

that subsequent test results are representatividhis can be an issue when slow stable tearing in
ductile sheet or plate material is part of the failure mechanism. Inappropriatecreking loads

can lead tonon-conservative results. In those cases where bolt failure, or its equivalent, is to be
simulaied 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:

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

(i)  the crack growth life under the repeated loads expected in service (between the time
the damagebecomes initially detectable and the time the extent of damage reaches
the value for residual strength evaluation) provides a practical basis for development
of the inspection programme and procedures describefeation8 of this AMC.

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

(3) The damage tolerance chamteristics can be shown analytically by reliable or conservative
methods such as the following:
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() By demonstrating quantitative relationships with structure already verified as
damagetolerant; or

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

INSPECTION REQUIREME

(@)

(b)

Damage detection

Detection and repair of damage before it becomes critical is the mgsbitant factor in ensuring

that the damage tolerance characteristics of the structure are maintained. For this reason,
CX25.571 requires that the applicant establish inspections or other procedures, as necessary, to
prevent catastrophic failure from acgntal, environmental, or fatigue damage, and include those
inspections and procedures in the ALS of the Instructions for Continued Airworthiness required by
C25.1529 (see also Appendix H to P2).

Due to the complex interactions of the many paramstehat affect the damage tolerance
evaluation, such as operating practices, environmental effects, load sequence effects on crack
growth and variations in inspection methods, operational experience should be taken into
account in establishing inspectionrésholds, repeat intervals and inspection procedures.

Environmental and accidental damage inspection programmes

The inspections developed under 285571(b) are primarily for the detection of cracks developing
from fatigue, accidental damage, and corrasicAs required by C¥%.571(a)(5), a separate
programme needs to be implemented for the early detection of environmental and accidental
damage. This is intended to minimise the risk of:

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

In many cases this can be accomplished through the MRB activity or equivalent process agreed by
the Agency, for a new large aeroplane model using ATA-8/@Gcedures. These procedures also
require that a CPCP be developed.

For ED and AD programmes deyed under the auspices of the MRB, the minimum ALS content
associated with AD and ED may generally be limited to:

T a reference to the documents that contain the MRBR derived maintenance tasks for AD and
ED; and

T the need to incorporate and maintain aneffed @S / t /t Ay GKS 2 LISNJI (
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 ALSheévoistructure 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 TCH during certification, and for this reason
significant cooperation is required heeen those involved directly in certification and those
participating in the MRBR development. Care should also be taken to ensure that the damage
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assumptions made remain conservative after entry into service. A check of the continued validity
of the certfication 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 vulneraiaie may be better
placed in the ALS.

The baseline CPCP miag establishedhrough the MRB (ISC) using existing procedures for MRBR
developmentor developed by the TCH and submittéulectly to the Agency. (Note: Provided the
operator has an NAApproved maintenance programme that controls corrosion to Level 1 or
better, it need not follow exactly the baseline CPCP offered by the TCH. However, all revisions to
GKS ¢/ 1 Qa LINPINIYYS F2NJ 95 |yR !'5 YdzaAinteS O3
operators MP under the PaNl requirements.)

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

Changes and STCs must also be provided with inspection programmes that address ED and AD.
(c) Inspection threshold for fatigue cracking

The inspection threshold is the point in time at which the first planned structurgketimn 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, provided certain conditions are met.

The concept of delaying an inspection threshold beyond the repdatvial 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 structural inspection. Consequently, it may be acceptable to
wait some period of time before startirtg inspect for fatigue cracks.

CX5.571(a)(4) requires inspection thresholds for certain structure to be dedgsdming that

the structure contains an initial flaw of the maximum probable size that could exist as a result of
manufacturing processes ananufacturing or servicenduced damage. For metallic structure this
would typically be achieved using crack growth analysis supported by tests. This approach applies
to:

(1) single load path structure, and

(2) YdzZft GALX S €& TRS QLI AMGKN IHOFINGRIBEAGH HI5FQ Gabd NzO G dzNES =
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 faire 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 e8. MSG
Inspections should begin early enough énsure that there is a high confidence of detecting
cracks before they could lead to a catastrophic structural failure, including cases where the
structure is of a lower bound manufacturing quality or susceptible to accidental damage.

For the locationsaddressed by C¥.571(a)(4) that are also susceptible to accidental
(manufacturing or service induced) damage, the assumed initial flaw size for crack 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 expected is well defined, e.g. it is
limited to dents, then there may be data that supports a longer threshold than would be derived
by the assumption of a crack that is similar in size to thet.ddowever, in this case, the worst
case manufacturing flaw should still be considered as a crack and the most conservative resulting
threshold adopted. If supporting data is not available (e.g. for a completely new design where no
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(d)

specific investigatiorof the accidental damage threats or their influence on fatigue has been
made), then the fatigue cracking inspection threshold should be set equal to the repeat interval
derived for a crack detectable by general visual inspection means, since the initiajedand its
growth is not well defined and could occur at any time. For localised areas subject to a specific
risk of accidental damage a DVI based threshold may also be acceptable.

The remaining areas of the structure evaluated unde2&571(b), i.e. mzf G A LX S -2 R
aF FSQ &0 NUzOG dzNB -al yFRS QO NUUNHzOK NANB & G s RENBE A G O
resulting load path failure, partial failure, or crack arrest will be detected and repaired during
normal maintenance, inspection, or o@gion of an 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 worstase damage may be used in lieu of crack growth analysis if desired.
Fa example, 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 0.1®% corner cack representing a typical
manufacturing flaw in a fastener hole versus a In®v crack representing the maximum
probable flaw).

The means of establishing th®Vand maintenance actions (including inspections) specifically
associated to WFD is addressedletail in Section 11 of this AMC.

All inspections necessary to detect fatigue cracking must be included in the ALS unless the
threshold is established to occur after th©V

Appendix 3 provides further details on threshold determination.
Inspection

Thebasis 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
inspection programme (i.e. frequency of inspections and probabifitgedection) should assure
damage detection before the residual strength of the aircraft is compromised. Inspection intervals
must be established by applying appropriate reduction factors to this period to ensure that the
crack or other damage or faileddd 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 limit should be avoided. This applies in particular teacrask
structure. It should be borne in mind that €%.305 is the principle requirement for strength of
the airframe, and that C&6.571 is primarily intended to provide an inspection programme that
will ensure the timely detection and repair of damage imlar to restore the aircraft to the
required (C25.305) strength capability and preserve this capability throughout the majority of
U0KS ANDODNI FiQa 2LISNIGA2YIE fAFTSO

Detectable crack sizes and shapes assumed to determine inspection intervals shoutdibgend

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 within the
operational life of the aeroplane, then this shoub@ accounted for in the cracking scenario
assumed.

9. FATIGUE (SAEEE) EVALUATION

9.1.

9.2.

Reserved

Fatigue (safdife) evaluation

9.2.1.General
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The evaluation of structure under the following fatigue (skfi®) strength evaluation methods is
intended to ensure that catastrophic fatigue failure, as a result of the repeated loads of variable
YI3AyAididzRS SELISOGSR Ay aSNBAOS: gAtf oS | @2ARSR
methods the fatigue life of the structure should lketermined. The evaluation should include the

following:
@ SadGAYFOGAY3I 2N YSIadzNAy3d GKS SELISOGSR f21 RAY3
(b) O2yRdAzOGAY3I | A0GNH2OGdzNI £ Fylfeaira AyOfdzRAy3d O

(c) performing fatigue tsting of structure which cannot be related to a test background to establish R
NEalLR2yaS (2 GKS GeLAOIE f2FRAYy3 aALISOGNHzY SEL

(d) determining reliable replacement times by intgrpreting the loading history, variable load analyses,
fatiguetestRl G = A SNIWAOS SELISNASYOS> FyR FlFGAI3IdSS |

(e) evaluating the possibility of fatigue initiation from sources such as corrosion, stress corrosion,
disbonding, accideptal damage and n)anufacturirjg dgfq‘cts Qased ona reyiew of the glesign,
quality controll Y R LJ- 4G aSNBAOS SELISNASYyOS* IyR

()  providing necessary maintenance instructions including replacement times in the ICA in
accordance with C&5.1529.

9.2.2.Scatter factor for safdife determination

In the interpretation of fatigue analyses and tektta the effect of variability should, under 5571(c),
be accounted for by an appropriate scatter factor. In this process it is appropriate that the applicant
justify the scatter factor chosen for any sdife part. The following guidance is provideste Figure 1):

(@) The base scatter factors applicable 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 of 9.2.2(c) 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 criteria are met:
()  Understanding of load paths and failure modes

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

(i)  Control of design, material and manufadng 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 fatigueritical areas of the partaount for the material 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 tle production article should be accounted for either by analysis
supported by test evidence or by testing itself.

(B) Construction details, such as bracket attachments, clips, etc., should be accounted
for, even though the items themselves mayr@-loadbearing.

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

(e)

(f)

(D) Systems used to protect the structure against environmedégjradation can have a
negative effect on fatigue life and therefore should be included as part of the test
article.

Adjustments to base scatter factor BSF1. Having satisfied the criteria of paragraph 9.2.2(c),
justifying the use of BSF1, the base valfid.0 should be adjusted to account 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)

(ii)

(iif)

If the
used.

(ii)

Material fatigue scatterMaterial properties should be investigated up to a%%robability
of survival and a 9% level of confidence.

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

Number of representative test specimeigell established statistical methods should be
used that associate the number of items tested with the distribution chosen to obtain an
adjustment to the base scatter factor.

applicant cannot satisfy the intent of all of paragraph 9.2.2(c) ofANE, BSF2 should be

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 fatigueater, type of repeated load test, the
accuracy of the test loads spectrum, spectrum severity, and the expected service
environmental conditions.

In no case should the value of BSF2 be less than 3.0.

Resolution of test loadings to actual loadings. Thelieppt may use a number of different
approaches to reduce both the number of load cycles and the number of tegpsatequired.

These include the following:

T

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

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

low-load truncation (i.e., the removal of nedamaging load cycles to simplifynet
spectrum).

Due to the modifications 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 tespectrum and the assumed flighy-flight
spectrum. In addition, an adjustment to the number of test cycles may be justified by raising or
f2gSNAYy3a GKS (GSad t2IR tS@Sta la f2y3a Fa | LI
effects to be conslered are different failure locations, different response to fretting conditions,
temperature effects, etc. The analytical approach should use-eggdiblished methods or be
supported by test evidence.
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Annex to ED Decision 2003/017/R

Cs-25 BOOK 2

SCATTER FACTOR FLOW CHART

1
Have the criteria of 3.2.2(c) been met:
- senice and fest expeanance of similar
components,
- QA system ensuring fatigue scatter lies
within certain limits,
- repressntativenass of test spacimen

2 3
All criteria met Some criteria missed
10
I
4 5
lUsa BSF1=310 Use BSFZ2 = 30

7
BSF2 determined from analysis and test:
- Required level of safety
- Number of specimens tested
- Representativeness of test
- Fatigue scatter to account for P=99%
and C=95%
- Type of repeated load test
- Accuracy of test load specirum
- Spectrum severity
- Senvice environmental conditions

B
Have the elements of 3.2.2(d) been
accounted for in design:
- Fatigue scatter to account for P=09%
and C=95%
- Spectrum severity

a8 q MINIMUM VALUE = 3.0
All elements Some elements Adjust BSF2 for resolution of test loads to
met missed actual loads.
11 14
? Safe Life = Test cycles / Adjusied BSF
15 13
Adjust BSF1 for: Adjust BSF1 for:
- Number of specimens - Fatigue scatter
tasted - Spectrum saverty
- Resolution of test - Number of specimens
loads to actual loads tested

- Resolution of test  loads
to actual loads

16
Safe Life = Test cycles ! Adjusted BSF

Figure 1

Amendment 8
2-C-51
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9.3. Replacement times

Replacement times shadilbe established for parts with established shfes and should, under
CX5.571(a)(3), be included in the information prepared undeR&$529. These replacement times
can be extended if additional data indicates an extension is warranted. Importetatrsavhich 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 and stress data

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

¢KS RFEGF G2 0S YSIFadaNBR AyOf dzRSa | ANELIBpdéed, | f
FfGAGdzZRS YR &aGNIAYy NIy3aSa @SNEdza GAYS RFEGIX
aeroplanes in service, provides a basis for correlating the estimated loading spectrum with the actual
service experience.

9.3.3.Additional anayses and tests
If additional test data and analyses based on repeated load tests of additional or surviving specimens
are obtained, a reevaluation of the established safée can be made.

9.3.4.Tests of parts removed from service
Repeated load testsf replaced parts can be utilised to-exaluate 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 servicare available since 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 developments, or design changes, involving structural configurations similar to those of a
design already shown to comply with the applicable provisions &5EF1(c), it might be possible to
evaluate the variations in critical portions of tlstructure on a comparative basié. 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 analytical and test results used in showing compliance of the original design V@gh5zZ3$(c).

DISCRETE SOURCE DAMAGE

(@) General
The purpose of this section is to establish the EASA guidelines for the consistent selection of load
conditions for residual strength substantiation in showing compliance witR5EF1(e) and
CS25.903(d). The intent of these guidelines is to define, with a satisfactory level of confidence,
the load conditions that will not be exceeded on the flight dgrivhich the specified incident of
C25.571(e) or C35.903(d) occurs. In defining these load conditions, consideration has been
given to the expected damage to the aeroplane, the anticipated response of the pilot at the time
of the incident, and the aaiins 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 and landing is required following the bird impacbvint

TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confirm revision status througBAB# intranet/internet. Page54 of 190

An agency of the European Union



European Aviation Safety Agency CRD to NPA 23-07
3. Resulting text

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 Acceptable Means of Compliance to CS
25.631.

(b) The maximum extent of immediately obviowtamage from discrete sourcg€25.571 (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 ultimate load) expected during
completion of the flight For uncontained rotor failure addressed under the 26303(d)
requirements and for applicants following AMC-P2BA, likely structural damage may be
assumed to be equivalent to that obtained by using the rotor burst model and associated
trajectories defned in AMC 28aHy ! £ LJ NI} INJ LK ddn WOy IAYS |
assessment should also 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 notldss 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, multiplied by a 1.1 factor, combined
with 1.0g flightloads;

(i)  starting from 1.0g level flight at speeds up to V¢, any manoeuvre or any other flight
path deviation caused by the specified incident 0f26571(e), taking into account
any likely damage to the flight controls 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:

(i)  70% of the limit flight manoeuvre loads as specifie€B25.571(b) and, separately;

(i) at the maximum opeational speed, taking into account any appropriate
reconfiguration and flight limitations, the Qg loads plus incremental loads arising
from application of 40 of the limit gust velocity and turbulence intensities as
specified inCS25.341 at Vc.

(d) At anytime, the aeroplane must be shown by analysis to be free from flutter and other
aeroelastic instabilities up to the boundary of the aeroelastic stability envelope described in
C5.629(b)(2) with any change in structural stiffness resulting from thdentj consistent with
C25.629(d)(8), C36.571(e) and C&.903(d).
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ESTABLISHING THE/AND MAINTENANCE AONS TO PREVENT WFD

(@) Structural maintenance programme

Theoretically, if an aircraft is properly maintained it could be operatettfinitely. 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 to
expect then that confidence in the efftiveness 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 about
that aircraft model at any givenntie: 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 aircraft indefinitely. When
inspectiors 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 theresaice
findings. Based on findings, these inspections may need to be modifieldit 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 used by themselves. Instead, they shobdd 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 ensure continued
operational safety.

To prevent WFD from occurring, the structure musherefore, occasionally be modified or
replaced. Establishing all the replacements and modifications required to operate the aircraft
indefinitely is an unbounded problem. This problem is solved by estaigishlimit of validity of

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 the LOV See paragraph 11(f) for the gieto extend thdeOV.

(b) Widespread Fatigue Damage

Sructural fatigue damage is progressiVebegins as minute cracks, and those cracks grow under
the action of repeated stresses. It can be due to normal operational conditions and design
attributes, or D isolated incidents, such as material defects, poor fabrication quality, or corrosion
pits, dings, or scratche&atigue damage can occur locally, in small areas or structural design
details, or globally. Global fatigue damage is general degradatitargé areas of structure with
similar structural details and stress levels. Global damage may occur within a single structural
element, such as a single rivet line of a lap splice joining two large skin panels (multiple site
damage). Or it may be found multiple elements, such as adjacent frames or stringers (multiple
element damage). Multiple site damage and multiple element 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 widespread fatigue damage. Widespread fatigue damage is increasingly likely as the
aircraft ages, and is certain if the aircraft is operated longugh without any intervention.
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Steps for establishing drOV

TheLOVis established as an upper limit to aeroplane operation with the inspections and other
procedures provided under @25.1529 and Appendix H. Th®Vis required by C35.571(a)(3)

and B established because of increased uncertainties in fatigue and damage tolerance assessment
and the probable development of widespread fatigue damage associated with aeroplane
operation past the limit.

To support the establishment of theOVthe applicah must demonstrate by test evidence and
analysis at a minimum and, if available, service experience and teardown inspection results of
hightime aircraft, that WFD is unlikely to occur in that aircraft up to ltias/

The process for establishing B®Vinvolves four steps:

0 ARSYGATEAyIDOT YOI YyRAREFGS
o} identifying WFBsusceptible structure;

o} performing a WFD evaluation of all susceptible structare]
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
WEFD up to thd.OVbased on the aircraft's inherent fatigue characteristics and that any required
maintenance actions are in place. Early in the certification proappticants typically establish
design service goals or their equivalent and set a design service objective to have structure remain
relatively free from cracking, up to the design service goal. A recommended approach sets the
YOI y RO®I B3 dz desigh BervidekgBal. The filaDVwould depend on both how well
GKIFIdG RSaAdy 202SOGAGS stFa YSOG FyR GKS | LILIX
maintenance actions required to preclude WFD up to the 12V

Step 2t Identify WFDsusceptiblestructure

The applicant should identify the structure that is susceptible to WFD to supporfaigie test
teardown inspections or residual strength testing necessary to demonstrate that WFD will not
occur in the aircraft structure up to theOV Apperdix 2 of AMC 220 provides examples and
illustrations of structure where multiple site damage or multiple element damage has been
documented. The list in Appendix 2 to AMGZIDis not meant to be inclusive of all structure that
might be susceptible to WIFon any given aircraft model and it should only be used for general
guidance. It should not be used to exclude any particular structure.

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

(1) Establish criterighat could be used for identifying what structure is susceptible to WFD
based on the definitions of multiple site damage, multiple element damage, and WFD. For
example, structural details and elements that are repeated over large areas and operate at
thed YS aiaNBaa tS@Sta NS 200A2dza OF yRARIFGS
compliance data.

(2) Provide supporting rationale for including and excluding specific structural areas. This
aK2dzZ R 0S LI NI 2F GKS LI AOFyidQa O2YLX Al

. *x TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO 9001 certified.

* *
*
*

* ok

An agency of the European Union

. Proprietary document. Copies are not controlled. Confirm revision status througBASA intranet/internet. Page57 of 190



European Aviation Safety Agency CRD to NPA 23-07

3. Resulting text

**

*
*
*

* ok

*

*
*

An agency of the European Union

(3) Identify the structure to a level of detail required to support pdest activities that the
applicant will use to evaluate the residual strength capabilities of the structure. Structure is
free from WFD if the residual strength meets or exceeds that requiredSB6671(b).
Therefore, postest activities such as teardown inspections and residual strength tests
must provide data that support the determination of strength.

o) For teardown inspections, specific structural details (e.g. holes, radii, filletsutsit
need to be identified.

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

Step 3t Evaluation of WFBsusceptible structure

Applicants must evaluate all susceptiblructure identified in Step 2. Applicants must
demonstrate by futkcale fatigue test evidence that WFD will not occur in the aircraft structure
prior to the LOV This demonstration typically entails fsitale fatigue testing, followed by
teardown inspetions and a quantitative evaluation of any finding or residual strength testing, or
both. Additional guidance about fedlcale fatigue test evidence is included in Appendix 2 to this
AMC.

Step 4t FinaliseLOV

After all susceptible structure has beenatvated, finalise the.OV The results of the evaluations
performed in Step 3 will either demonstrate that the strength at the candidaD®/meets or
exceeds the levels required by £2%571(b) or not. If it is demonstrated that the strength is equal
to or greater than that required, the findlOVcould 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 final LOVmay be equal with the candidatLOV However, this would result in
maintenance actions, design changes, or both, maintenance actions and design changes,
support operation of aircraft up ta.OV For MSD/MED, the applicant may use damage
tolerancebased inspections to supplement theplacement or modification required to
preclude WFD when those inspections have been shown to be practical and reliable.

(2) The final LOVmay be less than the candidateOV This could reduce the need for
maintenance actions or making design changes.

Maintenance actions

In some cases maintenance actions may be necessary for an aircraft to rdaON ifhese
maintenance actions could include inspections, modifications, replacements, or any combination
thereof.

o} For initial certification, these acti@nshould be specified as airworthiness limitation items
and incorporated into the ALS of the ICA.

o} For postcertified aircraft, these actions should be specified as service information by the
TC holder or included in an updated ALS and may be mandatedaayrthiness Directives.

Design changes

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
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In addition to the technicatonsiderations, th&OVimay be influenced by several other factors,
including:

0 maintenance considerations;
0 2LISNI G2Hd@a AyLddziT
0 economics.

(d) Airworthiness Limitations Section (ALS)

In accordance with Paf21 theTCholder must provide the ICA (which incluithe ALS) with the
aircraft. However, th& Cholder may or may not have completed the fsdlale fatigue test
programme at the time of type certification.

Under C25.571 the Agencymay issue a type certificate for an aircraft model prior to the
applicanad 02 Y LI S (-dcele/ffatigud tesfirig, providdd ttite Agencyhas agreed to the
F LILJX AOFyiaQa LIy F2NJ O2YLX SiAy3d GKS NBIj dzAi NBR

Until the fullscale fatigue testing is completed atigk Agencyhas approved thé OV the TC

holder must estalish a limitation that is equal to not more than one half of the number of cycles
accumulated on the test article supporting the WFD evaluation. Under Appendix 2, €&

ALS must contain the limitation preventing operation of the aircraft beyondhatfeof the

number of cycles accumulated on the fatigue test article approved und2b6G31. This

limitation is an airworthiness limitation. No aircraft may be operated beyond this limitation until
fatigue testing is completed and &®©Vis approved. Aadditional cycles on the fatigue test

article are accumulated this limitation may be adjusted accordingly. Upon completion of the full
scale fatigue test, applicants should perform specific inspections and analyses to determine
whether WFD has occurred. ditlonal guidance on pogest 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 evidegoeea to be necessary to
support other elements of the damage tolerance and didiéesubstantiations. Some of these

tests may require application of scatter factors greater than two resulting in more restrictive
operating limitations on some parts of tlstructure.

After the fullscale 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 containLtb¥stated as a number of total
accumulated flight cycles odight hours approved under CS 25.5ahd

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.

(e) Repairs and type design changes

Any person applying for a changeadype certificate (TC) or a supplemental type certificate (STC)
must demonstrate thaany affected structure is free from WFD up to i@V (Note: It is possible
that the STC applicant may generate a rié®Mfor the aeroplanes as part of the STC limitations).

Applicants for a major repair to the original aircraft or to an aircraft modified under a major
change or an STi@ust demonstrate thatny affected structure is free from WFD up to eV

The evaluabn should assess the susceptibility of the structure to WFD and, if it is susceptible,
demonstrate that WFD will not occur prior to th®V If WFD is likely to occur befot®©Vis
reached, the applicant must either:
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(1) redesign the proposed repair to preclkeldVFD from occurring before the aircraft reaches
the LOV or

(2) develop maintenance actions to preclude WFD from occurring before the aircraft reaches
the LOV or

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

For repairs, the applicant nstiidentify and include these actions as part of the repair. For major
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 to theee-stage repair approval process.

03] Extended_OV
To extend a.OV an application for a major change is required.

Typically, the data necessary to extendL@Vincludes additional fulscale fatigugest evidence.
The primary source of this test evidence should bedc#ile fatigue testing. This testing should
follow the guidance contained iyppendix 2 of this AMC.
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Appendix 1t Crackgrowth analysis and tests

Crack growth characteristics should ¢eetermined 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 discusSatiion 8. Craarowth

characteristics can be determined by analysis or test. However, due to the large number of detail design points
that are typically evaluated and the practical limitations involved with testing, analyses are generally relied on
to determine crack growth at the detail design point.

@)

(b)

**

*
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Analyses In 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 and shape to be assumed

(3) acracking scenario to be followed

(4) applicable stress intensity solutionys)

(5) a crack growth algorithpmand

(6) material crack growth rate properties.

A loading spectrum must be developed for each detail design point. It is derived from the overall aircraft
usage spectrum that is discussedparagraph6(b). The spectra at each detail design point may be
modified for various reasons. The most common rfiodtion for metallic structure involves the
deletion of high infrequent 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 spectrutd shou
be included (e.g. flutter damper loads during filight 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 gpdblnain or may need to be developed.
Many references exist which provide 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 stressritensity solution are compatible.

Crackgrowth algorithms used in predicting 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 mdel will result in conservative results. A nlimear model on the other hand can be
conservative omon-conservative and generally requires a higher level of validation and analysis/test
correlation to adequately validate the accuracy of the algorithiwugdn testing should be performed
using representative materials and spectra types (e.g. wing lower cover, pylon support lug, horizontal
stabiliser upper cover) that will be encountered in the course of the overall aircraft -gragkh
evaluation.

Crackgrowth rate data (e.g. da/dN Vs Y @& w X YRfor mahig cosdrion aerospace materials is
available in the public domain. Additionally, testing standards (e.g. ASTM) exist for performing tests to
gather this data. The generally accepted practice iss@typical or average representation of this data
for performing craclgrowth evaluations.

Tests Crackgrowth testing using coupons is typically performed to generate agemkth rate data and

to validate craclgrowth algorithms used for analyses. Simple specimens are generally used that have
well-established stress intensity solutions for the characteristic cracking that can be expected. The
primary issue for these tests is the preacking required to achieveveell-behaved fatigue crack before

data is collected. Effective p@NJ O1 Ay 3 LINR OSRdzNBa 6Sod3d Wf 21 R aK
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described in the public domain. Care must be taken to ensure that subsequent crack growth is not
affected by the pior pre-cracking.

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

Crackgrowth behaviour may be obtained from actual structural components and/ostalle 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 h@toned and data
collected for at least a portion of the overall cragtowth 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 theles basis 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 1 Fullscale fatigue test evidence
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Overview

C5.571(b) requires 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 willlao need to consider and agree with the
Agency the extent of testing required in support of compliance witR%571 in general, in particular

for validation of hot spots, areas of complex loading exhibiting crack growth, single load path
components and afe-life items. C25.571(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 -fdale fatigue test evidence. The
RSGSNN¥AYIGA2Y 2F gKIAO0D2Paibadzi SHDARSIZOERLONS Y dzh
engineering judgment and is a matter that should be discussed and agreed to between the applicant
andthe Agencyearly inthe planning stage for a certification project. In general, sufficientsicdle test
evidence to support ahOVconsists of fulscale fatigue testing to at least two times th®V followed

by specific inspections and analyses to determine that widespfatigue damage has not 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 dtermining the sufficiency of 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 aeroplane.

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 coptexity of a design or build standard change. This factor applies to design
changes made to a model that has already been certified and for whiehchll fatigue test evidence

for the original structure should have already been determined to be sufficemall, simple design
changes, comparable to the original structuoe 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 couldbe analytically determined to be equivalent to the original structure in their
propensity for WED. In such cases, additionaldcdile fatigue test evidence should not be necessary.

Factor 6:In the case of major changes and STCs, the age of an aerdy@ante modified. This factor
applies to aeroplanes that have already accumulated a portion of ti@Wfprior to being modified. An
applicant should only be required to demonstrate freedom from WFD up td_tB¥in place for the

original aeroplane.
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Elements of a fulkcale 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 cdipalshould 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

use of faying surface sealant

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

0
0
0
o} coating and plating
0
0
0

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

(i) Test setup. The test seup dictates how loads are introduced into the structure and
reacted. Every effort should be made to introduce and react loads as realistically as
possible. When compromise is made (e.g. wing air loading) thatires 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 from all damaging sources
(e.g. cabin pressurisation, manoeuvers, gusts, engine thrust, control surface deflection, and
landing impact) that are significant for the structure being evaluated. Supportingnedé
should be provided when a source is not represented in a sequence. Additionally,
differences between the test sequence and expected operational sequence should be
justified. For example it is standard practice to eliminate low loads that are coeslider
be nondamaging and clip high infrequent loads that magn-conservatively bias the
outcome but care should be taken in both cases so that the test results are representative.
Paragrapl®.2.2(f) provides some guidance on justifying the test loadaagience.

(3) Test duration AMC20-20 includes guidance on how to establish mandatory maintenance actions
for WFDsusceptible structure needed to preclude WFD occurrence in that structure. For any
WEFDsusceptible area the average time in flight cycles andirk to develop WFD must first be
determined. This is referred to as the WER.ge venavioufOr 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 practic#f inspection is practical the guidance states that inspection
should start at one third of the WER age benaviouVith modification/replacement at one half of
that time. It is standard practice to interpret theon-factored fatigue life of one speuen as the
average life. It follows that if a futicale fatigue test article survives a test duration of X without
WEFD occurrence it can be conservatively assumed that the MWEQ venaviow©f all susceptible
areas is equal to X. Based on this, ansuasng that the susceptible areas are impractical to
inspect for MSD/MED, the guidance of ARIE20 would require that replacement/modification
would have to be implemented at X/3. For areas where MSD/MED inspections were practical
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replacement/ modificatio could be deferred until X/2, but MSD/MED inspections would 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 fsltale fatigue test is toegerate data
needed to determine the absolute WRRage nenavioufOr €ach susceptible area or to establish a
lower bound. Recall that the definition of WERage venavioudS the average time required for
MSD/MED to initiate and grow to the point thtte static strength capability of the structure is
reduced below the residual strength requirements of2Z5%71(b). Some work is required at the
end of the test to determine the strength capability of the structure either directly or indirectly.

() Residal strength testsOne acceptable way to demonstrate freedom from WFD at the end
of a fullscale fatigue test is to subject the article to the required residual strength loads
specified in C35.571(b). If the test article sustains the loads it carcbecluded that the
point of WFD has yet to be reached for any 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 thesceptible areas without
accomplishing additional work (e.g. teardown inspection). Additionally, metalli@téistes
may benon-conservatively compromised relative to their future fatigue performance if
static loads in excess of representative operasibioads are applied. Residual strength
testing could preclude 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 qutfy the size of any MSD/MED cracks that might be
present or to establish ra upper 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 cragkowth analyses may also be required to project backwards
or forwards in time to estimate the WERage behaviolfOr an area. As a minimum, teardown
inspection methods should be capable of detecting the minimum size of MSD or MED
cracking that would redtiin a WFD condition (i.e. residual strength degraded below the
level specified in C&.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 demonstrate 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 susceptiblEfo W
should be identified and examined.

(c) Examples of fatigue test evidence for various types of certification projects.

¢CKS F2ft26Ay3 SEFYLX SAa 2FFSNI 42YS 3IdARIYyOS 2y |
SPGARSYOSQ ¥ 2 NJicatbrpgojedtsh Th&stope of theQeStedirfen and the duration of
the test are considered.

(1) New type certificatesNormally this type of project would necessitate its own-fdale fatigue
test of the complete airframe to represent the new structure aitsl loading environment.
Nevertheless, prior fulbcale fatigue test evidence from earlier 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 sufficieto 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 tHeO\for the aeroplane model would normally be
necessary if the loading spectrum is realistic, the design and construction for the test article
principal structure is the same as for the certified aeroplane, and theessteardown is
exhaustive. If the comfmance to Factors 1 through 3 is less than ideal, a significantly longer test
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duration would be needed to conclude with confidence that WFD will not occur withih@hé
Moreover, no amount of fatigue testing will suffice if the conformance to Facttiisoligh 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 aafne. However, it may be
possible to reliably determine the occurrence of widespread fatigue damage for part or all of the
derivative model from the data that the applicant generated or assembled during the original
certification project. Nevertheless, thevidence needs to be sufficient to allow confidence in the
calculations that show that widespread fatigue damage will not occur withinLio& of the
aeroplane. Factors 1 through 5 should be considered in determining the sufficiency of the
evidence for dewative models. For example, a change in the structural design 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-§ule fatigue test
evidence very uncertain. Such changes might well necessitatschll fatigue testing of the
actual derivative principal structure. On the other hand, a typical derivative often involves
SEGSYRAY3I GKS TdzaA St | 3IBQ o@K IAly aGANyiaval wFHzaISt D
monocoque construction for that model with slightly modified material gauges. Normally this type
of project would not necessitate its own fidtale fatigue test, particularly if very similar load
paths and opeating stress levels are retained.

(3) Type design changas Service bulletindNormally this type of project would not necessitate the
default option of a fubscale fatigue test because the applicant would have generated, or
assembled, sufficient fuicalefatigue test evidence during the original certification project 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 widespreaddatig
damage will not occur within theOV2 ¥ GKS | SNRLX I yS® Ly | RRA
O2YLX SEAGE 2F | RS&A3IYy OKIy3aSQ &aKz2dzZ R 68 02
on existing test data or a demonstration that the design chaisgeot susceptible to WFD, the
TCH should perform fuficale tests for the types of design changes listed in Appendix 4.

(4) Supplemental Type Certificates (STCs)

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

0] Sufficient fullscale test evidence for structure certified under an STC mayseiate
additional fultscale fatigue testing, although the extent of the design change may be small
enough to use Factor 5 to establish the sufficiency of the existingdale fatigue test
evidence. The applicant for an STC may not have access toridieab equipment
Y ydzF I O exls Ralyde tebtddath. For aircraft types where [8@Vhas been
published, the STC applicants may assume that the basic structure is free from WFD up to
the LOV unlesghe Agencyhas takerairworthinessdirective (AD) action, or intends to take
action (proposed AD) to alleviate a WFD condition or inspections or modifications exist in
GKS !'[{ NBflLGAy3a (G2 2C5 O2yRAUGAZ2YyAaAD C2NJI
it may be assumed that fahe aeroplaneto which theLOVis applicable, have received at
least two fullLOVof fatigue testing, under realistic loadand have received a thorough
posttest inspection that either did not detect any widespread fatigue damage or the ALS
includes from the outset detailof modifications required to address WFD that will need
specific consideration by the STC applicanith this knowledge, andtonsidering the
Factors 1 through 5, the STC applicant may be able to demonstrate that WFD will not occur
on its modification (othe underlying original structure) within tHeOVor a suitably revised
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value. If, however, the modification significantly affects the distribution of stress in the
underlying structure, or significantly alters loads in other parts of the aeroplane, or
significantly alters the intended mission for the aeroplane, or if the modification is
significantly different in structural concept from the certified aeroplane being modified,
additional representative fatigue test evidence would be necessary.

i) InadditorE CIl O02NJ ¢ W¢KS F3S 2 7FcoulK® cohsidt@idrdf | y S
modifications made to older aeroplanes. The STC applicant should demonstrate freedom
from WFD up to thé.OVof the aeroplane being modified. For example, an applicant for an
STC @ an aeroplane that has reached an age equivalent td%ab its LOV should
demonstrate that the modified aeroplane will be free from WFD for at least the remaining
25%of the LOV Although an applicant could attempt to demonstrate freedom from WFD
for a bnger 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
moadification could simplify the demonstration of freedom from WFD for the STC applic

(5) Repairs New repairs that differ from the repairs contained in the original equipment
YIydzF I OGdzZNBND&a &G NHzOG dzNF £ NBLI AN YI ydz £ X 0 dz
that meet C&5 in other respects, would not necessitate f&dhle fatigue testig to support
freedom from WFD up to theOV For major repair solutions (that may be susceptible to WFD)
which utilise design concepts (e.g. new materials, other production processes, new design details)
different from previous approved repair data mayeaefurther testing.
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(d)

(e)

Use of existing fulcale fatigue test data

In some cases, especially for derivative models and type design changes accomplished by the type
certificate holder, there may be existing fsltale fatigue test data that may be usedstmpport
compliance and mitigate the need to perform additional testing.

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

(1) gross weight (e.g. increases);
(2) cabin pressurisation (e.g. change in maximum cabin or operating altitude);
(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 submittedhie Agencyas part of the

compliance data package. Loading sequence rigor varied sagrilfi over the years and from

OEM to OEM. Additionally, testing philosophies and protocols were not standardised. For
example, postest evaluations, if any, varied significantly and in some cases consisted of nothing
more than limited visual inspectionslowever, there may be acceptable data from early-$alile
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 verified and 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 iservice data that can be used to support WFD evaluations.
Examples of such data are as follows:

o} Documented positivdindings 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 findings from -gervice inspections foMSD/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 useful the inspections methods used shodidve 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 i2&571(b).

0 Documented findings from the destructive teardown inspegtof structure from irservice
aircraft. This might be structure (e.g. fuselage splices) removed from aircraft that were
subsequently returned to service or from retired aircraft. It would also be necessary to have
a credible record of the operationaldding experienced by the subject structure up to the
time it was taken out of service.

o} Prior to using irservice data any physical and usage/loading differences that exist between
the structure of the irservice or retired aircraft and the structure beiogrtified 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 essentially
variants of one of two métods being:

(@) 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 (Pavingzen
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.

CX25.571(a)(4) requires certain types of sture to have thresholds based upon crack growth analyses or
test assuming the maximum probable flaw due to manufacturing or seimdieced damagerhis approach
applies to:

(@) single load path structure; and

(b) YdzZ GALX S fAFRSQI &K NWFk KNS &8 yIRETIONT (IONHzO G dzNB X 4 K
demonstrated that the resulting load path failure or partial failure (including arrested cracks) will be
safely detected and repaired during hormal maintenance, inspection, or operation of an aeroplane prio
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 flaw at éastener hole may be obtained for aluminium alloy airframe structure if an initial
O2NYSNJ ONI O 2mm)KlasRunddiandth® fotal @eck growth lifa is divided by 2. Whether this
approach is also sufficient to conservatively addressrabable forms of manufacturing and senviceluced
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 folyal/tike 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 11 ande&xupx 2 of 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 full
scale fatigue test Large component and fidtale fatigue test specimens are generally constructed using the
same manufacturing processes as on the actual aircraft. The results of such tests should provide sufficien
information to reliably establish the typical manufadhg quality and possibly its lower bound, especially
when those results are combined with service experience. Conversely, simple test specimens used to generatt
fatigue endurance and crack growth data, which are typically assembled under laboratory ksheor
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-dodlle fatigue tests and service
experience, consideration should be giviengenerating 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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The following are examples of types of modifications that may requiresdale fatigue testing:

(1)
(2)

()

(4)
()
(6)

(7)
(8)

(9)

(10)

passengeto-freighter conversions (including addition of cargo doors);

gross weight increases (eigcreased operating weights, increased zérel weights, increased
landing weights, and increased maximum taeweights);

installation of fuselage ctduts (e.g. passenger entry doors, emergency exit doors or crew escape
hatches, fuselage access doasd cabin window relocations);

complete reengine or pylon change;
engine hush Kkits;

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

modified or replacd skin splice;

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

a modification that results in operationatission change, which significantly changes the original
SljdzA LIYSyYy i Y y dzF Is GpecaNd(8ld éxterididd: thedlighti dudtion from 2 hours

to 10 hours); and

a modification that changes areas of the fuselage from being externally inspectable using visual

means to beinguon-inspectable (e.g. installation of a large, external fuselamgbter that results
in hiding details beneath it).

TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confirm revision status througBAB# intranet/internet. Page700f 190



European Aviation Safety Agency CRD to NPA 23-07
3. Resulting text

Appendix 5t PSE, FCS, and WEsceptible structure
(@) Overview

Four key terms used when showing compliance to the damage tolerance and fatigue requirements of
CS25 and EASA requirements for the contifue & G NHzO G dzNI € Ay (G S Apddiciple 2 F | -
structuralef SY Sy (i fatiguecrBioal @izNI#O (i dzNBdespreéadfftigu@damalde (WFDB)

ddza OSLJi A 0 f S desdighdetiups Fz0E Q6 5 YRO Qb

This Appendix provides clarification on tiéeinded meanings of these terms and how they relate to

each other.

(b) Principalstructural element (PSE)
(1) ¢KS {privdiddistrieturalel SYSyd 6t { 90Q Aad RSTAYSR Ay (GKA:

WPrincipalstructural element (PSEJ)s an element that contributes significantly to the carrying of
flight, ground or pressurisation loads, and whose integrity is essential in maintaining the overall
integrity of the aircraft.

(2) While this definition does not specifically address the fatigusceptibility of the structure, or
environmental or accidental damage, it is intended to address the majority of the structure that
must be evaluated according to 5571. C85.571(a) states the following:

We¢KAA SOOI fdz GA2Y Y dzitdf the Sructh thR daddicBrivibufezond S| OK
OF Gl AaGNRLIKAO TFlFAf dzINBEQO®

(3) Examples of PSEs are foundParagraptv(f) of this AMC.

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

(5) Paragraph/(f) of this AMC provides guidance for identifying PSEs. Many manufacturers use this
list as a starting point for their list of Fatigustical structure (FCS). 25.571(b) is intended to
address all structw that could contribute to a catastrophic failure resulting from fatigue,
environmental and accidental damage, and therefore may include some structure that is not
considered FCS. Nevertheless, all PSE should be considered when developing a list of 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 of standardisation of

KS dzal 3S IyR dzy RSNEGF YRAY 3 2efsity fhit ®xisis Savsen Wt {
@S RSaAIYy t{9 ftAadaz SR I dzif NANPON §a {di2NDAOH
GKS W!I 3SAy3 ! ANONI Fi wSIljdzANBYSyida |yR DdzARLF Y

(c) FatigueCritical Structure (FCS)

l.j
U

(1) Watiguecritical structure 6 C/ i§ defined as aircraft structure that is susceptible to fatigue
cracking, which could contribute to a catastrophic failure. Fatigutecal structure also includes
structure which, if repaired or modified, could be susceptible to fatigue cracking andmdstto
a catastrophic failure. Structure is most often susceptible to fatigue cracking when subjected to
tensiondominated repeated loads during operation. Such structure may be part of the baseline
& 0 NHzO G dzNB 2 NJ LJ baséline2sFucthl 5 92 REF ¥ @ a4 & Ryz0 G N G K |
original type certificate or amended type certificate for that aircraft model (i.e. thdaisered
aeroplane model configuration).

(2) Fatiguecritical structure is generally a subset of principal structuraingliets, 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.
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an undercarriage door hingkas 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 had not considered tt
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 the aircraft, i.ee thircraft 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
requirements.)

Detaildedgnpoints (DDP)

W5 Sdesighd2 AyiQ Aa +y FNBF 2F a0NH2OGdzNE GKFdG O2y i N
fatigue cracking or degradation such that the structure cannot maintain its load carrying capability,

which could lead to a catastrophfailure.

Widespreadatiguedamage (WFDB3usceptible structure

(1) W2 ARS #dtin®d K- 3S 62 C50Q A& (GKS &aAaydz GF yS2dza LI
locations, which are of sufficient size and density such that the structure no longer rneets
residual strength requirements of @5.571(b).

(2) Wadz &tddJY$ 3S o6a{ 50 QelemghRiF Wa 85 (144 50Q | NB O2YyR;
AYGSNBSyGA2y S OFy f Sidia OBAIi2A05F & @K NUZDS NME @2 Ol
that, under rormal circumstances, could be expecteddwentuallydevelop 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 cycles and/or flight reolimit is placed on an aeroplane,
modifications may be needed to preclude WFD. Structure susceptible to WFD is a subset of FCS.
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VI. Draft Decision AMC to Pait

'LIJSYRAE L G2 ta/ aod! donu W 2yiSyd 2F (GKS alAyidSy
X

1.1.13 If applicable, details of specific structural maintenance programmes where issued by the
TC/STC or other approval holdémsluding, but not limited to:

(@) Damagetolerancebased inspection programmes, such asupplemental structural inspection
programme (SSIP)

(b)  Structuralmaintenanceprogramme resulting from theervice bulletin review performed by the
TC holders;

(c) Corrosionprevention andcontrol programme (CPCP);

(d) Damageoleranceevaluation of repairs and modificationsepair evaluationguidelines andepair
assessmenprogrammes;

(e) Maintenanceactions arising from the widespread fatigue damage (WFD) evaluation.

AMC 20620 provides thepplicable details of the specific structural maintenance programmes mentioned in
subparagraphs (a) to (e).
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VIl. Draft Decision AMC 2P0

AMC 2620 Amdt 1Continuing Structural Integrity Programme
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modification programme | |

PURPOSE

(@)

(€)

(d)

(€)

(f)

This Acceptablédmeans ofScompliance (AMC) provides guidance to typertificate holders,

STC holders, repair approval holders, maintenance organisations, operators and competent
authorities in developing a continuing structural integrity programme to ensure safe operation of
ageing aircraft throughout their operationafdj including provision to preclud&/widespread
Hatiguebdamage(WFD)

This AMC is primarily aimed at large aeroplathed-are-operate-din-Commercial-AiTransport or
o I - thi alic ol licabl I . ¢ types.

It is particularly important for the TCHs of aircraft approaching their design service goal to

consider developing continuing structural integrity programmes. However, this materialois als

applicable to other aircraft types for operators and TCHs wishing to develop robust continuing

structural integrity programmes

The means of compliance described in this document provides guidance to supplement the
engineering and operational judgementat must form the basis of any compliance findings
relative to continuing structural integrity programmes.

Like all acceptable means of compliance material, this AMC is not in itself mandatory, and does
not constitute a requirement. It describes an accdggameans, but not the only means, for
showing compliance witlthe requirements While these guidelines are not mandatory, they are
derived from extensive industry experience in determining compliance with the relevant
requirements.

This revision of the AM also supports compliance with the latest PZ8tregulations for ageing
aircraft structural integrity (RefPart 26.300 through 268R) includinglimits of validity (LOV),
WFD evaluation,damage tolerance for repairs and modifications and structural continued
airworthiness programmes.

RELATED REGULATIONS AND DOCUMENTS

(@)

(b)

Implementing Rules and Certification Specifications:

Part 21A.61 Instructions for continued airworthiness

Part21.A.120 Instructions for continued airarthiness

Part 26.300 through 2860and 26.38Rulesapplicable to DAHSs,
Part21A

Part 21A.433  Repair design

Part 26.370 Rules applicable to operators,

Part M.A.302 Maintenance programme

CS 25,571 Damage tolerance and fatigue evaluation of structure
CS-25.903—Engines

CS 25.1529 Instructions for continued airworthiness

EASA AMC arfeAA Advisory Circulars

AMC 25.571 Damageolerance andatigueevaluation ofstructure
AC 9160 The Continued Airworthiness of Older Airplanes, June 13, 1983, FAA
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AC 12673 Damage Tolerance Assessment of Repairs to Pressurised Fuselages, FAA.
December 14, 2000
AC 12603 Damageoleranceinspections for repairs and alterations

AC 120104 Establishing and implementirignit of validity to preventwidespreadfatigue
damage

AC 25.1529A Instructions for continued airworthiness of structural repairs on Transport
Airplanes, FAA, November 20, 208dgust-1,-1991
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Airworthiness Assurance Working Group for the Aviation Rulemaking Advisory Committee
Transport Aircraft and Engine Issues.]

o} AAWG Final PRBert on Continued Airworthiness of Structural Repairs,
Dec 1996.

o} ATA report 5193-01 structural maintenance programme guidelines for continuing
airworthiness May 1993.

0 AAWG Report on Structures Task Group Guidelines, Rev 1 June 1996

AAWG Report: Recommedations concerning ARAC taskings FR - Do410816
Rd.: Aging Airplane safety final rule. 14 CFR 121.370a and 129.16

o} Federal Aviation Administration 14 CFR Parts 26, 121, and 129 [Docket K0G8 693;
Amendment Nos 261, 12X337, 12944] Damage Tofance Data for Repairs and
Alterations Final Rule.

0 Federal Aviation Administration 14 CFR Parts 25, 26, 121, and 129 [Docket {860BAA
24281; Amendment Nos 2332, 2@5, 121351, 12%48] Aging Airplane Program:
Widespread Fatigue Damage Final Rule.

BACKGROUND

Service experience has shown there is a need to have continuing updated knowledge on the structural
integrity of aircraft, especially as they become olderensure they continue to meet the level of safety
intended by the certificatiomequirements.The continued structural integrity of aircraft is of concern
because such factors as fatigue cracking and corrosion ared@pendent, and our knowledge about
them can best be assessed based on-tisa¢ operational experience and the usetbe most modern

tools of analysis and testing.

In April 1988, a highycle transport aeroplane eroute from Hilo to Honolulu, Hawaii, suffered major
structural damage to its pressurised fuselage during flight. This accident was attributed in part to the
age of the aeroplane involved. The economic benefit of operating certain older technology aeroplanes
has resulted in the operation of many such aeroplanes beyond their previously expected retirement age.
Because of the problems revealed by the accidemiamwaii and the continued operation of older

aircraft, both the competent authorities and industry generally agreed that increased attention needed
to be focused on the ageing fleet and on maintaining its continued operational safety.
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In June 1988, the FAshonsored a conference on ageing aircraft. As a result of that conference, an

ageing aircraft task force was established in August 1988 asA 8B dzLJ 2 F GKS C! ! Qa w
Engineering, and Development Advisory Committee, representing the interests airthaft operators,

aircraft manufacturers, regulatory authorities, and other aviation representatives. The task force, then
known as the Airworthiness Assurance Task Force (AATF), set forth five major elements of a programme
for keeping the ageing flestafe. For each aeroplane model in the ageing transport fleet these elements
consisted of the following:

(a) select service bulletins describing modifications and inspections necessary to maintain structural
integrity;

(b)  develop inspection and preventiggrogrammes to address corrosion;
(c) develop generic structural maintenance programme guidelines for ageing aeroplanes;

(d) review and update the Supplemental Structural Inspection Documents (SSID) which describe
inspection programmes to detect fatigue crackingga

(e) assess damage tolerance of structural repairs.

Subsequent to thesBfive major elements being identified, it was recognised that an additional factor in
the Aloha accident was widespread fatigue cracking. Regulatorindndtry experts agreed thatsahe
transport aircraft fleet continues to age, eventually Widespread Fatigue Damage (WFD) is inevitable.
Therefore the FAA determined, atlge EASAhe Agencyconcurred, that an additional major element of

WFD must be added to th@geingaircraft progranme. Structures Task Groups sponsored by the Task
Force were assigned the task of developing these elements into usable programmes. The Task Force wa
later re-established as the AAWG of the ARAC. Although there was JAA membership and European
operators andndustry representatives participated in the AAWG, recommendations for action focused

on FAA operational rules which are not applicable in Europe. It was therefore decided to establish the
EAAWG on this subject to implemeageingaircraftach A 1A S& Ayid2 GKS ! 3SyodeqQ
2yte FT2NJ GKS AyAGAFE Wil ¢Cc SEtSOSYyQ ISNRLXIyYySax
EAAWG recommendations and the developmerthef Agencyand new regulations led to the current

format of PartM for continuing airworthiness, associated maintenance programme requirements and to
the inclusion of ageing aircraft structures programmes into the AMCNP@.A.302) FhisAMC 2620

is a major part of the European adoption and adaptatiothefAAWEnternationally developed
recommendations which it follows as closely as practicable.

It is acknowledged that the various competent authorities, type certificate holders and operators have
continually worked to maintain the structural integrityf older aircraft on an international basis. This
has been achieved through an exchange e$érvice information, subsequent changes to inspection
programmes and by the development and installation of modifications on particular aircraft. However, it
is evdent that with the increased use, longer operational lives and experience fresariice aircraft,
there is a need for a programme to ensure a high level of structural integrity for all aircraft, and in
particular those in the transport fleet. Accordiggthe inspection and evaluation programmes outlined

in this AMC are intended to provide:

o} a continuing structural integrity assessment by each type certificate holder, and

o} the incorporation of the results of each assessment into the maintenance programraach
operator.

Amending theAMC supports the latest EASA rulemaldgvity on ageing aircraft structures that

includes requirements for various design approval holders to develop certain data and ICA if they have
not already done so and make it availo operators. Furthermore, operators in addition to
implementing these new ICA as envisaged under-Maaite required by Pat26 to ensure that

approved damage tolerandeased inspections are obtained and implemented on all repairs and
modifications ormircraft certified for 30 pasenger®r more or for 75001bs or more payload.
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DEFINITIONS AND ACRONYMS
(@) For the purposes of this AMC, the following definitions apply:

o)

Damagetolerance (DT)s the attribute of the structure that permits it to retain its required
residual strength without detrimental structural deformation for a period of use after the
structure has sustained a given level of fatigue, corrosmapd accidental or discrete
source damage.

Design Aapproval holder (DAH)is the holder of any design approval, including type
certificate, supplemental type certificate earlier equivalent, orepair approval.

DesignSservice Ggoal (DSG)s the period of time (in flight cyclédseurs or flight hours, or

both) established at design and/or certification during which thenciple aeroplane

structure will-be is reasonably free from significant crackimgluding-widespread-fatigue
damage

Existing design changes or repaisse changes rad repairs which are to be approved
before thedate ofentry into force of this rule.

FatigueCcritical Sstructure (FCS)s structure that is susceptible to fatigue cracking that
could lead to a catastrophic failure of an aircraft. For the purposes of this AMC, FCS refers
to the same class of structure that would need to be assessed for compliance with
JAR25.571 Change 7BfCFR 25.571(a) at Amendment 285, or later. The term FCS may
refer to fatiguecritical baseline structure, fatigueritical modified structure, or both.

Fatiguecritical alteration structures (FCAS): Fatigue Critical Alteration structures is
equivalen to fatigue critical modified structure.

Inspectionstart point (ISP)is the point in time when special inspections of the fleet are
initiated due to a specific probability of having an MSD/MED condition.

Future design changes and repaage changes and repairs which are to be approved on or
after the date ofentry into force of this rule.

Limit of validity (LOV) (of the engineering data that supports the structural maintenance

programme) Isnot more thanthe period of time—expressedn-appropriate-uhits{e-gin
flight cyclesflight hours, or both up to for which it has beeshowndemonstrated by test

evidence, analysis and, if available, service experience and teardown inspection results of

hrghtrme aeroplanes thal;hat—theestabhshe%nepeeﬂens—and—replaeement—ﬂmes—wﬂl be
, mentidéspread

fatrgue damagewrll not occur in thealrcraft structure

Multiple £element DBdamage (MED)is a source of widespad fatigue damage
characterised by the simultaneous presence of fatigue cracks in similar adjacent structural
elements.

Multiple Ssite Bdamage (MSDjs a source of widespread fatigue damage characterised by
the simultaneous presence of fatrgue cracksthie same structural elemenr-e—fatigue
A : equired

Primary$Sstructure is structure that carries flight, ground, crash or pressurisation loads.
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(b)

Published repairdata are instructions for accomplishing repairs which are published for
general use in structural repair manuals aservice bulletins (or equivalent types of
documents).

Repair assessmentguidelines (RAGprovidesa process to establish damage tolerance
inspections for repairs on the fuselage pressure boundary structure.

Repair Eevaluation Gguidelines (REJ provide a process to establish damage tolerance
inspections for repairs that affect Fatig@eritical Sstructure.

RepairAassessmenprogramme (RAPis aprogramme to incorporate damage tolerance
based inspections for repairs to the fuselage pressure boundary structure (fuselage skin,
R22NJ a41AYyX YR o0dzZ {KSIFR 6So0auv AyidetoniKS
programme.

StructuralMmodification Ppoint (SMP)is the point in time when a structural area must be
modified to preclude WFD.

WidespreadHatigue Bdamage (WFDin a structure is characterised by the simultaneous
presence of cracks at multiple sttucal details that are of sufficient size and density

whereby the structure will no longer meéts—damage—tolerance—reguirements—{-e to

maintain—its—reguired—residual—strength—after partial—structuralfailutbe applicable
residual strength requiremds (e.g. JAR 25.571 (b), Z5571(b)).

The following list defines the acronyms that are used throughout this AMC:

AAWG Airworthiness Assurance Working Group
AC AdvisoryCeircular

AD Airworthinessbdirective

ALS Airworthinesstlimitations Ssection

AMC AcceptableMmeans ofccompliance
ARAC Aviation Rulemaking Advisory Committee
BZI BaselingZzonallinspection

CAW Continuingairworthiness

CPCP CorrosionPprevention andccontrol Pprogramme
CS CertificationSspecification

DAH DesignAapproval holder

DSD DiscreteSsourceBdamage

DSG DesignSserviceGgoal

DT Damageolerance

DTE Damageoleranceevaluation

DTI Damageoleranceinspections

EAAWG European Ageing Aircraft Working Group
EASA European Aviation Safety Agency

ESG ExtendedSserviceGgoal

FAA Federal Aviation Administration

FAR FederaldaviationRregulation

FCBS Fatigueritical BoaselineSstructure

FCS FatigueCcritical Sstructure

ICA Instructions forGcontinuedAairworthiness
ISP InspectionSstart Ppoint
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JAA Joint AviatiorAuthorities

JAR JointAaviationRregulation

LDC LargeBdamageCcapability

LOV Limit of Mvalidity

MED Multiple EelementBdamage

MRB Maintenance Review Board

MSD Multiple Ssite Bdamage

MSG MaintenanceSteering Group

NAA National Aviation Authority

NDI Non-Bdestructivelinspection

NTSB National Transportation Safety Board
PSE PrincipalSstructural Eelement

RAP RepairsAassessmenBprogramme
REG RepairgevaluationSguidelines

SB ServiceBbulletin

SMP StructuralMmodificationPpoint

SRM StructuralRrepairMmanual

SSID Supplementa&structural linspectionBdocument
SSIP Supplementa&structural linspectionPprogramme
STG StructuraHtask&group

TCH TypeCeertificate Hholder

WFD WidespreadHatigueBdamage

CONTINUING STRUCTURHNIEGRITY PROGRAMME AMAY OF WORKING

(@)

General

The programmes and processes described in this and subsequent paragraphs of this AMC are all
part of an acceptable process to provide a continuing structural integrity programme that
precludes unsafe leveld oracking.

DAHSs and operators are expected to work together to ensure their continuing structural integrity
programmes remain valid.

Part 26.300 provides general requirements for the Contingingctural integrity of the ageing
aircraft structures.

Part 26.300(f) requires a process that ensures the continuing structural integrity programme
remains validhroughout the operational life of the aircraftonsidering service experience and
current operations. The intent is for the TCHs of large transpemdplanes to monitor the

continued validity of assumptions upon which the maintenance programme is based and to
ensure that unsafe levels of fatigue cracking will be precluded in service.
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Typically, large aeroplanes are utilised in well understood commercial transport scenarios for
which conservative or more rational and well bounded assumptions can be made at the time of
certification or when thecontinuing structural integrity programmeés developed. Obvious
changes to usage should be addressed for their impact on fatigue and damage tolerance when
they occur. In particular, aircraft used for conducting surveys, VIP operations, firefighting or other
special operations should be consideradacaseby-case basis.

Furthermore, as part of this process, the assumptions made for fatigue, accidental and
environmental damage scenarios during certification should on a regular basis be validated
against service experience to see if they remain apple.

The monitoring of operational usage is best achieved in cooperation with the operators,
combined with fleet leader sampling inspection programmes. These programmes can be used to
monitor the behaviour of the structure in advance of the mandatospattion requirements and

to ensure that flight lengths, fuel weights, payloads, altitudes, etc. correspond with the
assumptions made when the aircraft was certified or that were used in the development of the
ageing aircraft programmes. Where data does cmrrespond to the original assumptions its
potential impact on all ageing aircraft structural programmes and CAW in general must be
considered. For a large transport aeroplane in commercial air transport it is recommended to
review the operational datataegular intervals. If this is not done, it might be necessary to
investigate the operational usage on each occasion of a service finding where operational usage
could be a contributing factor.

Means of compliance to Part 26.300(f) and further guidancemsuring the continued validity of
the continuing structural integrity programmes can be found in CS 26.300 and Appendix 5 of this
AMC respectively.

All the ageing aircraft programme elements discussed in this AMC benefit from cooperation
between operatos and TCHs. The use of Structural Task Groups (STGs) has historically provec
very successful in this regard and is recommended.

On the initiative of the TCH and the Agency, a STG should be formed for each aircraft model for
which it is decided to put in ate an ageing aircraft programme. The STG shall consist of the TCH,
selected operator members and Agency representative(s). The objective of the STG is to complete
all tasks covered in this AMC in relation to their respective model types, including ltheifg:

o} develop modekpecific programmes,
o} define programme implementation,
0 conduct recurrent programme reviews as necessary.

It is recognised that it might not always be possible to form or to maintain an STG, due to a
potential lack of resources with theperators or TCH. In this case the above objective would
remain with the Agency and operators or TCH as applicable.

An acceptable way of working for STGs is describtiei¥ w S LJ2 NIi 2y { { NHzO (i dzNEB
DdzA RSt AySaQ GKI G 61 & h&aadditoraliclarificatiens prévidédf$he ! 1 2 D
following subparagraphs.
(1)&a)»-Meeting scheduling

It is the responsibility of the TCH to schedule STG meetings. However found by the Agency
that the meeting scheduling is inadequate to meet the STG working objectives, the Agency might
initiate itself additional STG meetings.
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(2) b) Reporting

The STG would make recommendations for actions via the TCH to the Agdditionally, the
STG should give periodic reports (for information only) to AAWG/Agency as appropriate with the
objective of maintaining a consistent approach.

(3) ) Recommendations and decision making

The decision making process described in the ARGt on Structures Task Group Guidelines
paragraph 7 leads to recommendations for mandatory action from the TCH to the Agency. In
addition it should be noted that the Agency is entitled to mandate safety measures related to
ageing aircraft structuresniaddition to those recommended by the STG, if it finds it necessary.

(b) {e)Responsibilities

(1) The TCH is responsible for developing the ageing aircraft structures programme for each
aircraft type, detailing the actions necessary to maintain airworthinesselCDAH should
develop programmes or actions appropriate to the modification/repair for which they hold
approval, unless addressed by the T@H.the continuing structural integrity programs
including associated maintenance actions and DTI are changbe ttCA andtherefore,
subject to Pa21 requirements for their promulgatiorAll DAHs will be responsible for
monitoring the effectiveness of their specific programme, and to amend the programme as
necessary.

(2) Theoperator is responsible for incorporatj approved DAH actions necessary to maintain
airworthiness into its aircrafspecific maintenance programmes, in accordance with-Flart
(M.A.302)

(3) The competent authority of theSQate of registry, or the continuing airworthiness
managementorganisation(CAMO)when it holds the approval privilegées responsible for
the approval of the aircraft maintenance programme.

(4) The Agency will approvelements ofageing aircraft structures programmegveloped by
DAHsand may issue ADs to support implementation,endr necessakye.g. to implement
applicable inspections and maintenance actions necessary to suppokiQkeHowever, it
is intended that ParM and where necessaryPart26 requirements will be the usual
means of implementation of ageing aircraft pragimes in European registered aircraft.
The Agency, in conjunction with the DAH, will monitor the overall effectiveness of ageing
aircraft structures programmes.

FATIGUE and DAMAGE TOLERANCE EVALUATIGNRARIIEMENTAL STRUCTURAL INSPECTION

PROGRAMME §3P)
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Aircraft certified to JAR 25 Change 7 or later and 14 CFR 25 Amdt 54 or later are provided with an
airworthinesslimitations section (ALS) that includes damage tolerashesed inspections. Many aircraft
certified to earlier amendments have also beaoyided with a DIbased ALS.

Part 26.300(b) requires that TCHSs for certain large transport aeroplanes perform a damage tolerance
evaluation and establish associated inspections and other procedures that ensure freedom from
catastrophic failure due to fatigue throughout the operatiotiéd of the aircraft. An SSID or ALS
developed according to the guidance of this AMC or an SSID mandated under a current EASA
airworthinessdirective will satisfy the requirements of Part 26.300(h)the absence adin approved
damage tolerancévased stuctural maintenance inspection programieeg—MRB-repor-AL Shd
associated SSiy ALS, the TCH, in conjunction with operators, is expected to initiate the development
of an SSIP for each aircraft model. Such a programme must be implemented beforsigrakts

and/or service experience indicates that a significant increase in inspection and/or modification is
necessary to maintain structural integrity of the aircraft. This should ensure that an acceptable
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programme is available to the operators wheeeded. The programme should include procedures for
obtaining service information, and assessment of service information, available test data, and new
analysis and test datan/SSID should be developed, as outlined in Appenti»eithis AMC, from this
body of data. The role of the operator is principally to comment on the practicality of the inspections
and any other procedures defined by the TCH and to implement them effectively.

The SSIDr ALS along with the criteria used and the basis for the criteria should be submitted to the
Agency for review and approval. The SSIP should be adequately defined in the SSID. BheAlSSID
should include inspection threshold, repeat interval and inspectinathods and—precedures The
applicable modification status, associated life limitation and types of operations for which the SSID is
valid should also be identified and stated.

For an aircraft maintenance programme subject tolabVunder Part 26.300(che evaluation need
only provide the inspections and other procedures necessary to preclude WFD upLi®Yhe

For aeroplanes for which a DTE is necessary, all inspections and other procedures must be provided tha
are anticipated to be applicable throhgut the operational life of the aeroplane to prevent catastrophic
failure due to fatigue. Unless the ALS provides a limitation on the applicability of the maintenance
programme, the programme must be shown to address the maximum potential usage of tiysaaer

based on experience with similar products or a conservative assumption. Consideration must be given to
the advisory material applicable to the amendment of FARR or C3&.571 contained in the
certification basis when determining if faafety aml inspections alone are a practical means to assure
continued airworthiness. For an SSIP newly developed to meet Part 26.300 the guidance of this AMC
applies.

In addition, the inspection access, the type of damage being considered, likely damage sitiesadiad

of the resulting fatigue cracking scenario should be included as necessary to support the prescribed
inspections.

¢KS 1'3SydeQa NBGASg 2F (GKS {{L5 ¢gAftt AyOfdzZRS 0;
Because the SSID is applieatd all operators and is intended to address potential safety concerns on
older aircraft, the Agency expects these essential elements to be included in maintenance programmes
developed in compliance with Pad. In addition, the Agency will issue ADs rgpiement anyservice
bulletins (SBspr other service information publications found to be essential for safety during the initial
SSID assessment process should the SSID not be available in time to effectively control the safety
concern.Service-BuletinSBsor other service information publications revised or issued as a result of in
service findings resulting from implementation of the SSID should be added to the SSID or will be
implemented by separate AD action, as appropriate.

In the event an acceptdd SSID cannot be obtained on a timely basis, the Agency may impose service
life, operational, or inspection limitations to assure structural integrity.

As a result of a periodic review, the TCH should revise the SSID whenever additional informatioa shows
need. The original SSID will normally be based on predictions or assumptions (from analyses, tests
and/or service experience) of failure modes, time to initial damage, frequency of damage, typically
detectable damage, and the damage growth period. Cqueatly, a change in these factors sufficient to
justify a revision would have to be substantiated by test data or additional service information. Any
revision to SSID criteria and the basis for these revisions should be submitted to the Agency for review
and approval of both engineering and maintenance aspects.

7. CONTINUED AIRWORTHINESS PROCEBEREECE BULLETIN REVIEW AND MANDATORY
MODIFICATION PROGRAMME

ServiceBbulletinsissued early in the life of an aircraft fleet may utilise inspections (in some cases non
mandatory inspections) alone to maintain structural integrity. Inspections may be adequate in this early
stage, when cracking is possible, but not highly likely. Wewes aircraft age the probability of fatigue
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cracking becomes more likely. In this later stage it is not prudent to rely only on inspections alone
because there are more opportunities for cracks to be missed and cracks may no longer occur in
isolation.In this later stage in the life of a fleet it is prudent to reduce the reliance strictly on inspections,
with its inherent human factors limitations, and incorporate modifications to the structure to eliminate
the source of the cracking. In some casesrgle on an inspection programme, in lieu of modification,
may be acceptable through the increased use of mandatory versusnamalatory inspections.

The TCH, in conjunction with operators, is expected to initiate a review of all structurally related
inspedion and modification SBs and determine which require further actions to ensure continued
airworthiness, including mandatory modification action or enforcement of special repetitive inspections
Any aircraft primary structural components that would requirequent repeat inspection, or where the
inspection is difficult to perform, taking into account the potential airworthiness concern, should be
reviewed to preclude the human factors issues associated with repetitive inspections

Part 26.300(f) requireshit a process is established that ensures the continuing structural integrity
programme remains valid throughout the operational life of the aircraft considering service experience
and current operations. One of the elements of this process is the pesediice bulletin review which

is establishedn order to determine the need for mandatory changes in cases where inspections alone
would not be reliable enough or to ensure that unsafe level of cracking are precluded.

Other than fatigue crack findingdgaificant environmental and accidental damage findings should also

be taken into account. Damage scenarios assumed for certification should be compared to those being
reported (leading to SB action) and where there are differences, the potential ainvesthimpact

should be evaluated. Differences may include the pattern and extent of cracking, corrosion or accidental
damage, the time at which it was discovered and the rate of growth.

The SB review is an iterative procésse-Appendix-5onsisting of he following items:

(@) The TCH or the TCH in conjunction with the operators at a preliminary STG meeting should review
all issued structural inspection and modification SBs to select candidate bulletins, using the
following4four criteria:

(i)  There is a higprobability that structural cracking exists.
(i)  Potential structural airworthiness concern.

(i) Damage is difficult to detect during routine maintenan@e. there are few additional
opportunities for detection beyond the specific requirement of the SB). paticular
concern is damage that is found when wadiveloped and closer to being critical rather
than damage which isn the early stages with several further opportunities available for
detection before becoming critical.)

(iv) There isadjacentstructural damage or the potential for it.

Each of the criteria should be addressed on a routine basis, also considering new information
about operational usage whehbecomes available.

(b) The TCH and operator members will be requested to submit information on individual fleet
experience relating to candidate SBs. This information will be collected and evaluated by the TCH.
The summarised results will then be reviewedletail at @ STG meeting (sq@int () below).

(c) The final selection of SBs for recommendation of the appropriate corrective action to assure
structural continued airworthiness taking into account thesarvice experiengewill be made
during an STG m#ag by the voting members of the STG, either by consensus or majority vote,
depending on the preference of the individual STGs.
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(d) An assessment will be made by the TCH as to whether or not any subsequent revisions to SB:
affect the previous decision madany subsequent revisions to SBs previously chosen by the STG
for mandatory inspection or incorporation of modification action that would affect the previous
STG recommended action should be submitted to the STG for review.

(e) The TCH should review all newustiural SBs periodically to select further candidate bulletins. The
TCH should schedule a meeting of the STG to address the candidates.

More guidance on the SB review awdntinued airworthiness procedures for airframe structure is
provided in Appendix 5.

Operator members and the competent authority will be advised of the candidate selection and provided
with the opportunity to submit additional candidates.

CORROSION PREVENTION AND CONTROL PROGRAMME

A corrosion prevention and control programme (CPCR) systematic approach to prevent and to
O2y (i NRf O2 NN aprimayy struicfure (iTKeSobjéctivédD NCPER iQta limit the deterioration
due to corrosion to a level necessary to maintain airworthiness and where necessary to restore the
corrosbn protection schemes for the structure. A CPCP consists of a basic corrosion inspection task, task
areas, defined corrosion levels, and compliance times (implementation thresholds and repeat intervals).
The CPCP also includes procedures to notify the etenp authority and TCH of the findings and data
associated with Level 2 and Level 3 corrosion and the actions taken to reduce future findings to Level 1
or better. See Appendix 4 for definitions and further details.

As part of the ICA, the TCH shouldyide an inspection programme that includes the frequency and
extent of inspections necessary to provide the continued airworthiness of the aircraft. Furthermore, the
ICA should include the information needed to apply protective treatments to the struciftey
inspection. In order for the inspections to be effectively accomplished, the TCH should provide corrosion
removal and cleaning procedures and reference allowable limits (e.g. SRM). The TCH should include a
of these corrosiofrelated activities in ananual referred to as th@&baseline CPCRlternatively the
baseline CPCP may be developed as part of the ICA established by the MRB (ISC) using exi3ting MS(
procedures.This baseline CPCRrogramme—manuatiocumentationis intended to form a basis for
2LISNI 62NBR 2 RSNAYGS || aeadSYFGAO IyR O2YLINBKSY
programme. The TCH is responsible for monitoring the effectiveness ofbtieeiBhe CPCRrogramme

and, if necessary, to remmend changes based on operators reports of findings. In line withNPart
requirements, when the TCH publishes revisions to thbasBline CPCRroegramme these should be
NEOASSHGSR YR (KS 2LISNI (2NDRA& LINE INI Y YrSsion tRl2whli S R
or better.

An operator may adopt theliaselineRregramm€&PCProvided by the TCH or it may choose to develop

its own CPCP, or may be required to if none is available from the TCH. In developing its own CPCP &
operator may join with other operators and develop haBeline CPCRregrammesimilar to a TCH
developed BaselineCPCPRrogrammefor use by all operators in the group.

Before an operator may include a CPCP in its maintenance or inspection programme, the competent
authority should review and approve that CPCP. The operator should show that the CPCP is
comprehersive in that it addresses all corrosion likely to affpdinary structure, and is systematic in

that it provides:

(a) stepby-step procedures that are applied on a regular basis to each identified task area or zone,
and

(b) theseprocedures are adjusted when they result in evidence that corrosion is not being controlled
to an established acceptable level (Level 1 or better).
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9.

Note: For an aeroplane with an ALS, in addition to providing a suitadelineCPCProgrammein the
ICAand-to-ensure-compliance-with-GS-25-51tlis appropriate for the TCH to place an entry in the ALS

stating that all corrosion should be maintained to Level 1 or better. (This practice is also described in ATA
MSG3.)

DAMAGE TOLERANCE EVALUATION ORSEMD MODIFICATIOREPAIR EVALUATION

GUIDELINES AND REPAIR ASSESSMENT PROGRAMMES

* ¥
*
*

*

* ok

*
*
*

The intent of this paragraph is to address the DTE and development of the DTI of repairs and
modifications for the DAH and the implementation of the DTI for the operators.

Early fatigue or faibafe requirements (prémdt 45) did not necessarily provide for timely inspection of
critical structure so that damaged or failed components could be dependably identified and repaired or
replaced before a hazardous condition deymd. Furthermore, it is known that application of later
fatigue and damage tolerance requirements to repairs was not always fully implemented according to
the relevant certification bases.

Repair Evaluation Guidelines (REG) are intended to assure thHaumhstructural integrity of all

relevant repaired and adjacent structure, based on damage tolerance principles, consistent with the
safety level provided by the SSID or ALS as applied to the baseline structhre. contextadjacent
structure meanstructure whose fatigue and damage tolerance behaviour and DTE is affected by the
reinforcing repairTo achieve this, the REG should be developed by the TCH and implemented by the
operator to ensure that an evaluation is performed of all repairs to stmecthat is susceptible to

fatigue cracking and could contribute to a catastrophic failure.

Even the best maintained aircraft will accumulate structural repairs when being operated. The AAWG
conducted two separate surveys of repairs placed on aircrafoliea data. The evaluation of these

surveys revealed that 9% of all repairs found were on the fuselage, hence these are a priority and RAPs
have already been developed for the fuselage pressure shell of many large transport aeroplanes not
originally cetifieated to damage tolerance requirements. #®of the repairs were classified as adequate
and 60% of the repairs required consideration for possible additional supplemental inspection during
service. Nonetheless, following further studiestbg AAWG weking groups it has been agreed that

repairs to all structure susceptible to fatigue and whose failure could contribute to catastrophic failure
will be considered. (Ref. AAWG Report: Recommendations concerning ARAC tasking®#R0Bth6

Rd.: Aging Aiplane safety final rule. 14 CFR 121.370a and 129.16.)

As aircraft operate into high cycles and high times the ageing repaired structure needs the same
considerations as the original structure in respect of damage tolerance. Existing repairs may not have
been assessed for damage tolerance and appropriate inspections or other actions implemented. Repair:
are to be assessed, replaced if necessary or repeat inspections determined and carried out as
supplemental inspections or within the baseline zonal inspectirogramme. A damage tolerantased
inspection programme for repairs will be required to detect damage which may develop in a repaired
area, before that damage degrades the load carrying capability of the structure below the levels required
by the applcable airworthiness standards.

Part 26.320 requires TCHs of aeroplanes, not haviZbG31 initial issue or later, in their certification
basis, with 30 pax or more or having a payload db3kg (7500Ibs) or more, to develop a REG and
submit it for gpproval to the Agency.

The REG should provide data to address repairs to all structure that is susceptible to fatigue cracking and
could contribute to a catastrophic failure. The REG may refer to the RAP, other existing approved data
such as SRM and SBgaovide specific means for obtaining data for individual repairs.
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10.

In accordance with Part 26.32@8pcumentationincluding existing published repair datauch as the
structural repair manual and service bulletins, negdo be reviewed for compliance with damage
tolerance principles and be updated and promulgated consistent with the intent of the REGs.

This fatigue and damage tolerance evaluation of repairs will establish an appropriate inspection
programme or a replacement schedule if the necessaryeicispn programme is too demanding or not
possible. Details of the means by which the REGs and the maintenance programme may be developec
are incorporated in Appendixd this AMC

Part 26.370 directs the operator and organisations responsible forthiatenance of large aeroplanes

to revise their maintenance programmes to address the potential adverse effects of repairs and
modifications to fatigueeritical structure. The primary means for achieving this for repairs should be the

REG supplied by theCH and for modifications the data supplied by the DAH. Further guidance on the
DT evaluation and the implementation of the resulting ICA is provided in Appendix 3 to this AMC.

Once a REG has been implemented on an aircraft, all subsequent (future) reppairsl also be
evaluated for damage tolerance and provided with inspections and other procedures as necessary. Part
26.320, 26.330 and 26.360 ensues far as possiblehat appropriate data is available for all repairs
from the DAH.

LIMIT OF VALIDY OF THE MAINTENANCE PROGRAMME AND EVALUATION FOR WIDESPREAD

FATIGUE DAMAGE

(@)

* X ox
*
*

*

* ok

*
*
*

Initial WFDevaluation andLOV

All fatigue and damage tolerance evaluations are finite in scope and also therefore in thetefdong
ability to ensure continued airworthiness. The maintenance requirements that evolve from these
evaluations have a finite period of validity defined by the extent of testing, analysis and service
experience that make up the evaIuatlon and the degreass‘ouated uncertalnt|e§'heL|m|t of validity

tatrgae—test—ewdenea)f the englneerlng data that supports the structural malntenance programme is
defined as being not more than the period of tinstated as a number of total accumulated flight cycles
or flight hours or bothfor which it has been demonstrated that widespread fatigue damage is unlikely
to occur in the aeroplane structur&o support establishment of theOV the design approval holder

will demonstrate by test evidence, analysiad, if available, service experience and teardown
inspection results of higtime aeroplanes, that WFD is unlikely to occur in that aeroplane up tb @\
TheLOV in effect, is the operational life of thercraft consistent with evaluations accomplished and
maintenance actions established to prevent WFD

Note: Although theLOVis established based on WFD considerations, it is intended that all maintenance
actions required to address fatigue, corrosion, andidgental damage up to theOVare identified
in the structuralmaintenance program. All inspections and other procedures (e.g., modification
times, replacement times) that are necessary to prevent a catastrophic failure due to fatigue, up
to the LOV shoutl be included in thairworthinesslimitations section (ALS) of thestructions for
continuedairworthiness (ICA), as required by CS 25.1529, along with@hé

In some cases the ALS may already contain@¥wvhich is approved in accordance to another

I dzi K2NR G2 Qa NB3IdzAf  GA2yd ¢KSNBE Yle |tftaz2z oS 2i
validity of the maintenance programme. For these cases, when the TCH needs to publiShvthe

as requirecby Part26.300(c), this OVand its relationship witlthe existing or superseded
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limitation should be clearly described in order that no operator will exceed the most restrictive
applicable limit on the general validity of the maintenance programme.

The likelihood of the occurrence of fatigue damage ina@&ld F G Q& & G NHzO G dzNB A y ONJ
usage. The design process generally establishes a design service goal (DSG) in terms of flight
cycles/hours for the airframe. i wasgenerally expecte@vhen fatigue and faisafe rules were first
developedthat any cracking that occurs on an aircraft operated up to the D&@d# occur in isolation

(i.e5 local cracking), originating from a single source, such as a random manufacturing flaw (e-g. a mis
drilled fastener hole) or a localised design detaivadsis considered unlikely that cracks from

manufacturing flaws or localised design issues will interact strongly as they grow. The SSIP described in
paragraph 6 and Appendixtd ef this AMGare were intended to find all forms of fatigue damage before
they become critical. Nonetheless, it has become apparent that as alrcraft have approached and
exceeded their DSG only some SSIPs have correctly addesespbrea Y

described below.

It should be noted that the majority of aircraft indiEuropean fleet are now damage tolerance certified
and that JAR and CS damage tolerance requirements have always required consideration of all forms of
fatigue damage including damage that would now be described as WFD.

JAR 25.571 at Change 7 stated:
Y § @amage tolerance (fashfe) evaluation.

The evaluation must include a determination of the probable locations and modes of damage due to
fatigue, corrosion, or accidental damage. The determination must be by analysis supported by test
evidence and (ifvailable) service experience. Damage at multiple sites due to prior fatigue exposure
Ydzai 0S AyOf dZRSR 4KSNB (KS RSaAIYy Aa adzOK GKI QG
AMC 25.571(a), (b) and (e) stated in Section 2.1.1.:

YR t NP JAthelptlyabilitybfXontukeyitimililtiple damage, particularly after long service,
which could conceivably contribute to a common fracture path. The achievement of this would be
facilitated by ensuring sufficient life to crack initiation.

Examples of such nitiple damage are
i. I ydzZYoSNI 2F avYlff ONIOla& 6KAOK YAIKG O2FftSaol

ii. Failures, or partial failures, in adjacent areas, due to the redistribution of loading following a
FILAfdZNE 2F | aiAy3atsS StSyYSyid>* |yR

iii.  Simultaneoudailure, or partial failure, of multiple load path discrete elements, working at similar
stress levels.

In practice it may not be possible to guard against the effects of multiple damage and failsafe
substantiation may be valid only up to a particular 5f& A OK ¢ 2 dzft R LINB Of dzRS Y dzf {

Nonetheless it is not clear, even for later aircraft that all applicants followed this guidance, hence the
development of the EASA ageing aircraft requirements.

WFD may originate in two basic forms, eithermagltiple site damage (MSD) or aswultiple element
damage (MED)With extended usage, uniformly loaded structure may develop cracks in adjacent
fastener holes(MSD),or in adjacent similar structural detailED) The development of cracks at
multiple locatons (both MSD and MED) may also result in strong interactions that can affect subsequent
crack growth, in which case the predictions for local cracking would no longer apply. An example of this
situation may occur at any skin joint where load transferunsc

Simultaneous cracking at many fasteners along a common rivet line may reduce the residual strength of
the joint below required levels before the cracks are detectable under the maintenance programme
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me of certlflcatlorFuRheFmeFemse—eFadésrmmH&mey—may—eHnay—neHmetaep can
Nnahi DC

become

deteet&ble.

Part 26.300(d) requires TCHs of large transport aeroplanes of MTOM greater tBaa 1384 (750001bs)
to establishactions upon which thé€OVis dependentHowever, the principles described here are
applicable to any aircraft that has structural features susceptible to WFD and/or for which the

SYaAYySSNAyYy3I RIFGF GKIG adzlll2NIa GKS YFAYyGdSylryoS
WEFD evaluatiomnd develop all necessary maintenance actions including modifications, replacement
tlmes and mspectlons that support theOV W|th the |ntent of precludlng operatlon W|th WFthe

gigfe | YR
Ay Eﬁlandlx

2 prowdes gwdellnes for development of a programme to preclude the occurrence of WFD. Such a

programme must be implemented befoaenaIyS|s tests, and/or service experlence indicates that

widespread-fatigue damagdlFDY | @ RS@OSf 2L Ay (KS FtSSid ¢KS 2LIS

experience, to help ensure the practicality of the programme and to ensure it is implemented

effectively.

The proposedLOVand results of the WFD evaluation should be presented for review and approval to
the Agency for the aircraft model being considered. Since the objective of this evaluation is to preclude
WFD from the fleet, it is expected that theesults will include recommendations for necessary
inspections or modlflcatlon and/or replacement of structure as appropriate to supporlO¥ His

Note: TheLOVapplies to aeroplanes, not to individual parts. Should there be any concerns about the
service life of a removable component containing FCS or PSEs, an HelBmitation aising
from the WFD evaluatiortan be mandated on that specific component, which would then need
to be tracked.

¢KS 1'3Sy0eQa NBOASs 2F G(KS 2C5 S@Lftdad GAz2y NBa
aspects of the proposaFhe-Agency-expecBa Appendix | to AMC M.A.3Qghy actions necessary to
preclude WFD, including tHeOV are to be incorporated irthe maintenance programmes developed in
compliance with ParM. Any Service Bulletins or other service information publications revised or
issued as a result of #ervice MSD/MED findings resulting from implementation of these programmes
may require separate AD action.

In the event an acceptable WFD evaluation cannot be completed on a timely basis, the Agency may
impose service life, operathal, or inspection limitations to assure structural integrity of the subject
type design.

Revision of WFD evaluation arldOV

New service experience findings, improvements in the prediction methodology, better load spectrum
data, a change in any of the factors upon which the WFD evaluation is based or economic
considerations, may dictate a revision to the evaluation. Accordiaghgciated new recommendations
for service action should be developed including a revise¥ if appropriate, and submitted to the
Agency for review and approval of both engineering and maintenance aspects.

AnLOVmay be extended under the provisionsRyrt 26.350. In such case, the applicant must
demonstrate that WFD will not occur in the aeroplane up to the proposed extebh@dThe applicant
should consider the age (flight cycles or flight hours or both) of-tilgé aeroplanes relative to the
exising LOMto determine when to begin developing data to extend it. Because the data is likely to
include additional fulkcale fatigue testing, the applicant should allow sufficient time to complete such
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testing and to submit the compliance data for approvah extended OVis a major change to the type
design of an aeroplane. An extende@Vmay also include specified maintenance actions, which would
be part of the new.OVapproval. ExtendetdO\$, along with any required maintenance actions for the
extendedLOV would be incorporated into the Airworthiness Limitations section.

Note: Extending al.OVin accordance with Part 26.350 without a physical modification to the aeroplane
is considered &Hot significan€design change in accordance with Part 21.A.101. However, if
extending theL OVrequires a physical design change to the aeroplane, the design change is to be
evaluated in accordance with Part 21.A.101.

For practical purposes it is suggested that the SRMssreviewed and updated to facilitate its
continued applicability up to the extendehDV If this is not done all SRb‘hsed repalrs will requwe
individual approvaltr , ; ; LW ,

t-he—aweraﬁ—peaehmg%e*lsn@x! The results togeter Wlth any necessary actions requwed to

preclude WFD from occurring before the aircraft reaches the revis®éhould be presented for
review and approval by the Agency.

Note Although the extendetl OVis established based on WFD considerations, iiténded that all
maintenance actions required to address fatigue, corrosion, and accidental damage up to the
extendedLOVare identified in the structuramaintenance program. All inspections and other
procedures (e.g., modification times, replacement tghthat are necessary to prevent a
catastrophic failure due to fatigue, up to the extende@V should be included in the
airworthinesslimitations section (ALS) of thiestructions forcontinuedairworthiness (ICA), as
required by C825.1529, along withite extended_ OV

11. SUPPLEMENTAL TYPE CERTIFICATES AND MODIFICATIONS

Any modification or supplemental type certificates (STC) affectigg + A NONJ Fi Q& & i NHzO
effect on one or alaspects of ageing aircraft assessment as listed above. Such structural clvdhges
needwarrantthe same consideration as the basic aircraft and the operator should seek support from

the STC holder (who has primary responsibility for the design/ceriticatf the STC), or an approved

Design Organisation, where, for example an STC holder no longer exists. Agppraiides further

details.

STC holders are expected to review existing designs that may have implications for continued
airworthiness in the antext of ageing aircraft programmes and collaborate with operators and TCHs,
where appropriate.

Part 26.330 for ageing aircraft specifies DT evaluations for specific groups of aircraft and modifications.
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12. IMPLEMENTATION

For DAHSs subject tageing aicraft requirements in Paf26, timescales for DAH development of specific
data and structural integrity programmes are provided in Part 26.300 to 26.350. There is further
guidance to TCHs showing compliance with Part 26.320 in Appendix 3 to this AMC.

For gerators subject tageing aircraft requirements in Pa26, timescales for development and
implementation are found in Part 26.370 and CS 26.370 and for operator implementation of REGs and
DTI, further guidance is available in Appendix 3.

Where the typeis not affected by these requirements the following guidance is provided.

In compliance with Paiitl, operators must amend their current structural maintenance programmes to
comply with and to account for new and/or modifiegplicable maintenance dagaromulgated by the
DAH New and/or revised maintenance data promulgated by the DAH becomes applicablét\ighen
promulgated and wheii isrelated to the type if they are not specifically intended to be approved by
the Agency in the ageing aircraft ruleschses where the DAH documentation is required to be
approved by the AgendALS or documentation required by Ra), the maintenance data only
becomes formally applicable when the Agency has approvedate(there are also ADs applicable to
certain SSIDs, CPCPs, mod programmes and RAGS)

Appropriate implementation times for operators should be included in the DAH documentation and
should be followed by the operator.

FroemAs a result othe industry/Ageneuthority discussions leading to the definition of the programmes
detailed inParagraphs 6 to 10 above, approprlate |mplementat|on times have eme@wltable below
provrdes some guidelined , , , ,

¥2 RS{ 0l théapdarke of other |nformat|on prior to the |mplementat|on of these programmes the limit
of validity of existing maintenance programmes should be considierbeé asthe DSGHF it is known.

Programme Affectedstructure* Implementation
CPCP All primary structure ¥, DSG
SSIP PSEs as defined in 25571 ¥ DSG

SB Review SBs that address a potentially unsafe structural 3, DSG
condition
REGs and RAK Repairs to fatigueritical structure (FCS) Y DSG
WFD Primary-structurd® SEsusceptible to WFD No later thanl DSG

* Note: The certification philosophy for safde items under CS 25.571 necessitates no further
investigation under ageing aircraft programmes that would provide damage tolefzamed
inspections. However, this does not exclude dd&eitems such as landing gear from the CPCP
and SBeview or from reassessment of their sdfie if the aircraft usage or structural loading is
known to have changed.

Programme implementation timas flight hours, flight or landing cycles, or calendar period, as
appropriate,sheuldmaybe established by the TC/STC holder based on the above table.

I LISNAZ2ZR 2F dzLJ G2 2yS @SINJYlI& 0SS Fftt26SR (2 Ay
maintenance programme once they become available from the DAH. Grace periods for accomplishment

of actions beyond threshold should address the level of risk and for large fleets the practicalities of
scheduling maintenance activities. Typically, for mainteraamtions beyond threshold, full
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implementation of these maintenance actions across the whole fleet should be accomplished within
fourd S NB 2F (GKS 2LISNIF G2NIDa LINE INIF YY SFooRESs/aAd RAGSLINE
further advice for TCH delopment of timescales and operator implementation processes is provided in
Appendix 3.

Where there is any doubt about applicability of the programme data or the timescales provided in TCH
documentation, the Agency should be consulted by the operatorsiam8lAAs concerned.

Unless data is available on the dates of incorporation of repairs and modifications §&kQ@s]l need
to be assumed as having the same age as the airframe.
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APPENDIX 1

GUIDELINES FOR THEYBLOPMENT
OF A SUPPLEMENTARRBCTURANSPECTION PROGRAMME

1. GENERAL

1.1. Purpose

This Appendix 1 gives interpretations, guidelines and acceptable means of compliance for the SSIP actions.
Aeroplanes addressed by Part 26.300 need damage tolerance inspections and other procedures to ensure
freedom from catastrophic failure due to fatigue throughout the operational life of the aircraft. Compliance
can be demonstrated by developing an SSIP dbd3€d ALS. Other aircraft may benefit from an SSIP and
some TCHSs have already developed programimegeneral aviation types that should also be implemented
under PartM requirements.

1.2. Background

Service experience has demonstrated that there is a need to have continuing updated knowledge concerning
the structural integrity of aircraft, especiallyd (G KS& 06S502YS 2f RSN 9F NI & Tl
Al TSQ NRAMK YR2A2YMNRP PARS F2N) GAYSE e AyalLlSOurAzy 2F |
or failed components could be dependably identified and then repaired daceg before hazardous

conditions developed.

In 1978 the damage tolerance concept was adopted for transport category aeroplanes in the USA as
Amendment 2545 to 14 CFAR 25.571. This amended rule required damage tolerance analyses as part of the
type desig of transport category aeroplanes for which application for type certification was received after the
effective date of the amendment. In 1980 the requirement for damage tolerance analyses was also included in
JAR 25.571 Change 7.

One prerequisite for theuccessful application of the damage tolerance approach for managing fatigue is that
crack growth and residual strength can be anticipated with sufficient precision to allow inspections to be
established that will detect cracking before it reaches atsiaewill degrade the strength below a specified

level. When damage is discovered, airworthiness is ensured by repair or revised maintenance action. Evidence
to date suggests that when all critical structure is included, fatigue and damage toldrasedinspections

and procedures (including modification and replacement when necessary) provide the best approach to
address aircraft fatigue.

Prel4 G-AR Part 25 Amendment 246 (JAR 25 Change 7) aeroplanes were built to varying standards that
embodied fatigueand faitsafe requirements. These aeroplanes, as certified, had no specific mandated
requirements to perform inspections for fatigue. Following the amendment of ZREE&rt25 to embody
damage tolerance requirements, the FAA published Advisory Circls6.9That AC was applicable to pre
Amendment 2545 aeroplanes with a maximum gross weight greater thaf(®lbs (34019 kg). According to
the AGthe TCH, in conjunction with operators, was expected to initiate development 864P for each
aeroplane model.

AC 9156A provided guidance material for the development of such programmes based on damage tolerance
principles. Many TCHSs of large aeroplanes developed SSIPs for the@mpreiment 2545 aeroplanes. The
documents contaiimg the SSIP are designhatgplementalstructural inspectiondocuments (SSID) or
supplementalinspectiondocuments (SID)

The competent authorities have in the past issued a series of ADs requiring compliance with these SSIP:
Generally these ADs requithe operators to incorporate the SSIPs into their maintenance programmes.
Under ParM requirements it is expected that an operator will automatically incorporate the SSID into their
maintenance programmence it is approved by the Agency, unless alreadndated by AD.
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For postAmendment 2545 aeroplanes, it was required that inspections or other procedures should be
developed based on the damage tolerance evaluations required@-AR 25.571, and included in the
maintenance data. In Amendment 28} to 14 GFAR 25 and changetd JAR25 it was required to include

these inspections and procedures in tAeweorthiness-Limitations-SectiodhL Sof the tastructionsfor
Continved-AirworthinesBCArequired by 25.1529. At the same amendment, 25.1529 was charngedjtire
applicants for type certificates to prepahestructionsfor-Continded-Airworthine$SAin accordance with
Appendix Ho ef FAR/JARS. Appendix H requires that thastructionsforContinued-Airworthine$SAmust
contain a section title@Airworthinessltimitations that is segregated and clearly distinguishable from the rest
of the document. This section shall contain the information concerning inspections and other procedures as
required by FAR/JAR/CS 25.571.

The content of théAirworthiness-Limitations-SectioALSof the lnstructionsforContinded-Airworthine $SAis
designated by some TCHs Aairworthiness Himitations #instructions (ALI). Other TCHs have decided to
designate the same items ésrworthiness-Limitationsttema\().

Again, ParM requiresthe AL8 2 6S AYO2NLER2 NI} SR Ayid2 GKS 2LISNI (2NJ

2. SUPPLEMENTAL STRUCTURAL INSPECTION PROGRAMME (SSIP)

Increased utilisation, longer operational lives, and the high safety demands imposed on the current fleet of
transport aeroplanes indicatthe need for a programme to ensure a high level of structural integrity for all
aeroplanes in the transport fleet.

This AMC is intended to provide guidance to TCHs and other DAHSs to develop or review existing inspection
programmes for effectiveness. 8Slare based on a thorough technical review of the damage tolerance
characteristics of the aircraft structure using the latest techniques and changes in operational usage. They lead
to revised or new inspection requirements primarily for structural cragkind replacement or modification of
structure where inspection is not practical.

Whether the aircraft was originally certified to be damégéerant or not, the TCH should review operational
usage on a regular basis and ensure that it remains in accoedaith the assumptions made at certification

or when the SSIP was first developed. Factors such as payload, fuel-afftake landing, flight profile, etc.,
should be addressed. For large transport aeroplanes the requirement Part 26.300 stipulateptbaess

must be in place to ensure the continuing structural integrity programme remains valid, considering service
experience and current operations.

Large transport aeroplanes that were cegéffed according td4 AR 25.571 Amendment 245/54 or

JAR25 Change @r laterare damageolerant. Themaintenance instructions and airworthiness limitations

arising from the fatigue and damage tolerance evaluations that have been specified as mandatory are included
in the ALS (and/or ADs). Other maintenantsructiondatiguereguirementare usuallypart of the MRB

Report, as required by ATA M8GHowever, for preATA MS& Rev 2 aeroplanes there are no requirements

for regular MRB Report review and for p@STA MS& Rev 2 aeroplanes there is only a regment for

regular MRB Report review in order to assess if the CPCP is effective. Concerning ageing aircraft activities, it i
important to regularly review the part of the MRB Report containing the structural inspections resulting from
the fatigue and dmage tolerance analysis for effectiveness.

2.1. PreAmendment 2545 aeroplanes

The TCH is expected to initiate development wSSIP for each aeroplane model. Such a programme must be
implemented before analysis, test and/or service experience indidzé d significant increase in inspection
and or modification is necessary to maintain structural integrity of the aeroplane. This should ensure that an
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acceptable programme is available to the operators when needed. The programme should include procedures
for obtaining service information, and assessment of service information, available test data, and new analysis
and test data.

An SSID should be developed in accordance with Paragraph 3 of this Appendix 1. The recommended SSI
along with the criteria usednd the basis for the criteria, should be submitted by the TCH to the Agency for
approval. The SSIP should be adequately defined in the SSID and presented in a manner that is effective. Tl
SSID should include the type of damage being considered, ang $§ies; inspection access, threshold,
interval method and procedures; applicable modification status and/or life limitation; and types of operation
for which the SSID is valid.

The review of the SSID by the Agency will include both engineering and neaingeaspects of the proposal.
In the event an acceptable SSID cannot be obtained on a timely basis the competent authority may impose
service life, operational, or inspection limitations to assure structural integrity

The TCH should check the S®ddiodically against current service experience. This should include an
evaluation of current methods and findings. Any unexpected defect occurring should be assessed as part of
the continuing assessment of structural integrity to determine a need fosi@vito the document.

2.2. PostAmendment 2545 aeroplanes

Aeroplanes certifiated to 14 CFR 25.571 Amendment -4 JAR 25571 Change 7 and
CS25 or later amendments are damag@erant. The airworthiness limitations including the inspections and
procedures established in accordance with FAR/JAR/CS 25.571 shall be included Hrstthetions—for
GContinuing—AirworthinessiICA ref. FAR/JAR/CS 25.1529. Further guidance for the actual contents is
incorporated in FAR/JAR/@S Appendix H.

To maintain the stictural integrity of these aeroplanes it is necessary to follow up the effectiveness of these
inspections and procedures. The DAH should therefore check this information periodically against current
service experience. Any unexpected defect occurring shbalassessed as part of the continuing assessment

of structural integrity to determine a need for revision to this information. The revised data should be
developed in accordance with the same procedures as at type certification giving consideratiory to an
additional test or service data available and changes to aeroplanes operating patterns.

3. GUIDELINES FOR DEVELOPMENT OF THE SUPPLEMENTAL STRUCTURAL INSPECTION DOCUME

This paragraph is based directly on Appendix 1 to FAA A6ABwhich applies to @nsport category
aeroplanes that were certégated prior to Amendment 285 of14 CFAR 25 or equivalent requirement.

3.1. General

Amendment 2545 to §25.5710of 14 CFR Part 2troduced wording which emphasises damagéerant
design. However, the structe to be evaluated, the type of damage considered (fatigue, corrosion, service,
and production damage), and the inspection and/or modification criteria should, to the extent practicable, be
in accordance with the damage tolerance principles of the curg26.5710f 14 CFR Part 2§andards. An
acceptable means of compliance can be found in AC 254571 6 W 5Tbléfané &nd Fatigue Evaluation of

{ G NHzO G dzNB Q3 R (tHe RtestldteN@visionn pE My 0 2 NJ

It is essential to identify the structurglarts and components that contribute significantly to carrying flight,
ground, pressure, or control loads, and whose failure could affect the structural integrity necessary for the
continued safe operation of the aeroplane. The damage tolerancafelife-characteristicof these parts and
components must be established or confirmé&allowing the guidance material of AMC 25.571, it is essential
that inspections provided in the SSIP or ALS are practical and effective in maintaining airworthiness. Where
this is not the case modifications or replacements must be considered.

Analyses made in respedf te the continuing assessment of structural integrity should be based on
supporting evidence, including test and service data. This supporting evidence should include consideration of
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the operating loading spectra, structural loading distributions, and maltdoehaviour.An Appropriate
allowance should be made for the scatter in life to crack initiation and rate of crack propagation in establishing
the inspection threshold, inspection frequency, and, where appropriate, retirement life. Alternatively, an
inspection threshold may be based solely on a statistical assessment of fleet experience, if it can be shown
that equal confidence can be placed in such an approach.

An effective method of evaluating the structural condition of older aeroplanes is selectpectien with
intensive use of nowlestructive techniques, and the inspection of individual aeroplanes, involving partial or

O2YLX SGS RAAYIFYGEtAYy3a O6WESINR2oYy QO 2F @At ofS ad

The effect of repairs and modifications approved by the TCH should bé&demtt In addition, it may be
necessary to consider the effect obn-TCHrepairs andeperatorapproved-or-otherDAkNodifications on
individual aircraft. The operator has the responsibility for ensuring notification and consideration of any such
aspectsin conjunction with the DAHDdzA Rl y OS 2y (GKS | 3SyO0éQa NI dzA!l
modifications is found in Appendix 3 to this AMC and further guidance for WFD evaluation of repairs and
modifications is provided in Section 7 of Appendix 2.

3.2. Damagetolerant structures

The damage tolerance assessment of the aircraft structure should be based on the best information available.
The assessment should include a review of analysis, test data, operational experience, and any specic
inspections relatedo the type design.

A determination should then be made of the site or sites within each structural part or component considered
likely to crack, and the time or number of flights at which this might occur.

The growth characteristics of damage and intékaec effects on adjacent parts in promoting more rapid or
extensive damage should be determined. This determination should be based on study of those sites that may
be subject to the possibility of crack initiation due to fatigue, corrosion, stress oonrosiisbonding,
accidental damage, or manufacturing defects in those areas shown to be vulnerable by service experience ol
design judgementThe damage tolerance certification specification of CS 25.571 requires not only fatigue
damage to be addressed batso accidental and environmental damage. Some types of accidental damage
(e.g. scribe marks) cannot be easily addressed by the MSG process and require specific inspections based
fatigue and damage tolerance analysis and tests. Furthermore, some agpplivay choose to address other
types of accidental damage and environmental damage in the SSID or ALS by modelling the damage as a cra
and performing a fatigue and damage tolerance analysis. The resulting inspection programme may be tailored
to look forthe initial type of damage or the resulting fatigue cracking scenario, or both.

The minimum size of damage that is practical to detect and the proposed method of inspection should be
determined. This determination should take into account the numbdtigiits required for the crack to grow

from detectable to the allowable limit, such that the structure has a residual strength corresponding to the
conditions stated under C%.571.

Note: In determining the proposed method of inspection, considerationuthde given to visual inspection,
non-destructive testing, and analysis of data from builload and defect monitoring devices.

The continuing assessment of structural integrity may involve more extensive damage than might have been
considered in the aginal faitsafe evaluation of the aircraft, such as:

(@ a number of small adjacent cracks, each of which may be less than the typically detectable length,
developing suddenly into a long crack;

(b) failures or partial failures in other locations following artiatifailure due to redistribution of loading
causing a more rapid spread of fatigue; and

(c) concurrent failure or partial failure of multiple load path elements (e.g. lugs, planks, or crack arrest
features) working at similar stress levels.

* ¥
*
*
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3.3. Information to be included in the assessment

The continuing assessment of structural integrity for the particular aircraft type should be based on the
principles outlined in paragraph 3.2 of this Appendix. The following information should be included in the
assessmeand kept by the TCH in a form acceptable to the Agency:

(a) the current operational statistics of the fleet in terms of hours or flights;
(b) the typical operational mission or missions assumed in the assessment;
(c) the structural loading conditions from the chosemssions; and

(d) supporting test evidence and relevant service experience.

In addition to the information specified in paragraph 3.3 above, the following should be included for each
critical part or component:

(@) the basis used for evaluating the damage toleracharacteristics of the part or component;

(b) the site or sites within the part or component where damage could affect the structural integrity of the
aircraft;

(c) the recommended inspection methods for the area;

(d) for damagetolerant structures, the maximum daamge size at which the residual strength capability can
be demonstrated and the critical design loading case for the latter; and

(e) for damagetolerant structures, at each damage site the inspection threshold and the damage growth
interval between detectablerad critical, including any likely interaction effect from other damage sites.

Note: Where reevaluation of failsafety or damage tolerance of certain parts or components indicates that
these qualities cannot be achieved, or can only be demonstrated asimggspection procedure whose
practicability or reliability may be in doubt, replacement or modification action may need to be defined.

3.4. Inspection programme

The purpose of a continuing airworthiness assessment in its most basic terms is to adpistréme
maintenance inspection programme, as required, to assure continued safety of the aircraft type.

In accordance with paragraphs 1 and 2 of this Appendix 1, an allowable limit of the size of damage should be
determined for each site such that the stture has a residual strength for the load conditions specified in CS
25.571. The size of damage that is practical to detect by the proposed method of inspection should be
determined, along with the number of flights required for the crack to grow frotectable to the allowable

limit.

The recommended inspection programme should be determined from the data described in paragraph 3.3
above, giving due consideration to the following:

(a) fleet experience, including afthe scheduled maintenance checks;
(b) confidence in the proposed inspection technique; and

(c) the joint probability of reaching the load levels described above and the final size of damage in those
instances where probabilistic methods can be used with acceptable confidence.

Inspection thresholdsfor supplemental inspections should be established. These inspections would be
supplemental to the normal inspections, including the detailed internal inspections.

(@) For structure with reported cracking, the threshold for inspection should be determinexhalysis of
the service data and available test data for each individual case.

* ¥
*
*
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(b) For structure with no reported cracking, it may be acceptable, provided sufficient fleet experience is
available, to determine the inspection threshold on the basis of analysis of existing fleet data alone. This
threshold should be set such as to incluthe inspection of a sufficient number of higiime aircraft to
develop added confidence in the integrity of the structure (Baeagraph 1 of this Appendix).

3.5. TheSupplemental Sructural InspectionDocument(SSID)

The SSID should contain the recommatiehs for the inspection procedures and replacement or modification

of parts or components necessary for the continued safe operation of the aircraft up tb@QveWhere an

LOVis not provided as a result of needing to meet a specific requirement fdr@w the applicant must
consider all likely fatigue scenarios up to an operational life beyond which it is highly unlikely the aircraft will
remain in service. This may be either conservatively set based on experience or provided as a limitation in the
ICASSIDThe document should be prefaced by the following information:

(@) identification of the variants of the basic aircraft type to which the document relates;
(b) reference to documents giving any existing inspections or modifications of parts or components;
(c) the types of operations for which the inspection programme is considered valid;

(d) alist of Service Bulletins (or other service information publication) revised as a result of the structural
reassessment undertaken to develop the SSID, including a statehmgrthe operator must account for
these service bulletins;

(e) the type of damage which is being considered (i.e. fatigue, corrosion and/or accidental damage);
()  guidanceo the operator on which inspection findings should be reported to the type certificate holder.

The document should contain at least the following information for each critical part or comp¢R8i and
FCS)

(@) a description of the part or component arzhy relevant adjacent structure, including means of access
to the part;

(b) relevant service experience;

(c) likely site(s) of damage;

(d) inspection method and procedure, and alternatives;

(e) minimum size of damage considered detectable by the method(s) of inspection;

(H  Service Bulletins (or other service information publication) revised or issued as a resuls@ivice
findings resulting from implementation of the SSID (added as revision to the initial SID);

(g) initial inspection threshold;
(h) repeat inspection interval;

(i) reference to any optional modification or replacement of part or component as terminating action to
inspection;

() reference to the mandatory modification or replacement of the part or component at given life,-if fail
safety by inspection is impractical; and
k) inf2NXIGA2Y NBfIFGSR (2 lyeé @GFNAFGA2ya F2dzyR ySOS:

The SSID should be compared from time to time against current service experience. Any unexpected defec
occurring should be assessed as part of the continuing assessrhatiuotural integrity to determine the
need for revision of the SSID. Future structural Service Bulletins should state their effect on the SSID.
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APPENDIX 2

GUIDELINES FOR THEYBLOPMENT OF A PRABME
TO PRECLUDE THE GRRENCE OF WFD

1. INTRODUCTION

The terminology and methodology in this Appendix are based upon material developed by the AAWG.

2. DEFINITIONS

o} Extended Sservice &goal (ESG)s an adjustment to the design service goal established by service
experience, analysis, and/or test duringhich the principal structure will be reasonably free from
significant cracking including widespread fatigue damage.

o} InspectionSstart Bpoint (ISP)is the point in time when special inspections of the fleet are initiated due
to a specific probability of héng an MSD/MED condition.

o} LargeDdamageGcapability (LDC)s the ability of the structure to sustain damage visually detectable
dzy RSNJ 'y 2LISNI G2NR& y2NXIf YFIAYGSylryOS GKFG Az
environmental degradation, anstill maintain limit load capability with MSD to the extent expected at
SMP.

0 Monitoring Pperiod is the period of time when special inspections of the fleet are initiated due to an
increased risk of MSD/MED (ISP) and ending when the SMP is reached.

o} ScatterHactor is a life reduction factor used in the interpretation of fatigue analysis and fatigue test
results.

o} StructuralMmodification Rpoint (SMP)lsathe point |n tlme when a structural area must be modified
to preclude WF B A , ok ;

o} Testto-Sstructure Hactor is aseries of factors used to adjust test results to-fdhle structure. These
factors could include, but are not limited to, differences in:

1 stress spectrum,

)l
)l
)l
T
il

boundary conditions,
specimen configuration,
material differences,
geometric considerations,nal

environmental effects.

d WeNR26y AY &l Qrivdess yodisassembling structure and using destructive inspection
techniques or visual (magwifig glass and dye penetrant) or other and ndestructive inspection
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methods (eddy current, ultrasonic) to identify the extent of dajgawithin a structure, caused by
fatigue, environmental and accidental damage.

o] WFD (average benaviourfS the point in time when 5@o of the fleet is expected to reach WFD for a particular
detail.

3. GENERAL

tKS fA1StEAK22R 2F GKS 200daNNByOS 2F FIFGA3IdzS RIYL 3
design process generally establishes a design service goal (DSG) in terms of flight cycles/hours for the airfram
It is expected that any criing that occurs on an aircraft operated up to the DSG will occur in isolation (i.e.

local cracking), originating from a single source, such as a random manufacturing flaw (e-driteahis

fastener hole) or a localised design detail. It is considerdi#taln that cracks from manufacturing flaws or

localised design issues will interact strongly as they grow.

With extended usage, uniformly loaded structure may develop cracks in adjacent fastener holes, or in adjacent
similar structural details. These ckacmay or may not interact, and they can have an adverse effect on the

LDC of the structure before the cracks become detectable. The development of cracks at multiple locations
(both MSD and MED) may also result in strong interactions that can affectogidrgecrack growth; in which

case, the predictions for local cracking would no longer apply. An example of this situation may occur at any
skin joint where load transfer occurs. Simultaneous cracking at many fasteners along a common rivet line may
reduce te residual strength of the joint belothie required levels before the cracks are detectable under the
routine maintenance programme established at the time of certification.

For new type designs, certified to-25Amdt X, AMC 25.571 provides guidance on how to establish@x

For existing types the guidant@this AMC appliesThe DAH and/or the operator(shauld conduct structural
evaluations to determine where and when MSD/MED may occur. Based on these evaluations the DAH and in
some cases the operator(@puld provide additional maintenance instructions for the structure, as

appropriate. The maintenancestructions include, but are not limited to, inspections, structural

modifications, and limits of validity of the new maintenance instructions. In most cases, a combination of
inspections and/or modifications/replacements is deemed necessary to achievedb&ed safety level.

Other cases will require modification or replacement if inspections are not viable.

There is a distinct possibility that there could be a simultaneous occurrence of MSD and MED in a given
structural area. This situation is possible gbome details that were equally stressed. If this is possible, then this
scenario should be considered in developing appropriate service actions for structural areas.

4. STRUCTURALAWATION FOR WFD

4.1. General
The evaluation has three objectives:

(@) Identify primary structureand in particular fatiguecritical structure that may besusceptible to
MSD/MED; see paragraph 4.2;

(b) Predict when it is likely to occur; see paragraph 4.3; and
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(c) Establish additional maintenance actions, as necessary, to ensure continued safe operation of the
aircraft; see paragraph 4.4.

4.2. Structure susceptible to MSD/MED

Susceptible structure is defined as that which has the potential to develop MSD/MEDCstfuatire typically

has the characteristics of multiple similar details operating at similar stresses where structural capability could
be affected by interaction of multiple cracking at a number of similar details. The following list provides
examples oknown types of structure susceptible to MSD/MED (the list is not exhaustive):

STRUCTURAL AREA SEE
FIGURE

Longitudinal skin joints, frames, and tear straps (MSD/MED) A2-1
Circumferential joints and stringers (MSD/MED) A2-2
Lap joints with milled, chermilled or bonded radius (MSD) A2-3
Fuselage frames (MED) A2-4
Stringerto-frame attachments (MED) A2-5
Shear clip end fasteners on shear tied fuselage frames (MSD/MED) A2-6
Aft pressure dome outer ring and dome web splices (MSD/MED) A2-7
Skin splice at aft pressure bulkhead (MSD) A2-8
Abrupt changes in web or skin thicknassPressurised or upressurised A2-9
structure (MSD/MED)

Window surround structure (MSD, MED) A2-10
Overwing fuselage attachments (MED) A2-11
Latches and hinges of ngiug doors (MSD/MED) A2-12
Skin at runout of large doubler (MSD)Fuselage, wing or empennage A2-13
Wing or empennage chordwise splices (MSD/MED) A2-14
Ribto-skin attachments (MSD/MED) A2-15
Typical wing and empennage construction (MSD/MED) A2-16
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(a) Lap joint (b) Butt joint (c) Lap joint
Tear straps with radius
Outer skin i .
upper rivet I - -

FOW = g

Longitudinal - - S
skin joint Stringer _ _
[~ Inner skin= [~
lower rivet
row
Type and possible location of MSD and MED Service or test experience of factors that influence MSD
® MSD longitudinal skin joint and MED {examples)
® Lap joint & High stress—misuse of data from coupon test
- Quter skin upper rivet row # Corrosion
- Inner skin lower rivet row ¢ Disbond
* Butt joint ® Manufacturing defect
- Skin outer rivet rows # Surface preparation
- Doubler inner rivet rows * Bond laminate too thin
® Lap joint with radius » Countersink, fastener fit
- In radius ® Design defect—surface preparation process

® MED—frame
* Stress concentration areas
® MED—tear straps
® Critical fastener rows in the skin at tear strap joint

Figure A21: Longitudinal skin joints, frames, and tear straps (MSD/MED)

Gircumferential (a) Without (b) With Iouter
splice plate outer doubler doElb er
Stringers T
Type and possible location of MSD/MED Service or test experience of factors that influence
* MSD—circumferential joint MSD and/or MED (examples)
* Without outer doubler ¢ High secondary bending
- Splice plate—between and/or at the inner two * High stress level in splice plate and joining stringers
rivet rows (misuse of data from coupon test)
- Skin—forward and aft rivet row of splice plate * Poor design (wrong material)
- Skin—at first fastener of stringer coupling * Underdesign (over-estimation of interference fit fasteners)

* With outer doubler
- Skin—outer rivet rows
- Splice plate/outer doubler—inner rivet rows
e MED —stringer/stringer couplings
- Stringer —at first fastener of stringer coupling
- Stringer coupling—in splice plate area

Figure A22: Circumferential joints and stringers (MSD/MED)
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;
Outer skin at milled .
Wl/ or chem-milled step Cracking

Bonded doubler ee————=—-T""

/l’
B Bonded joint - -

Type and possible location of MSD and MED Service or test experience of factors that
« MSD—abrupt cross section change influence MSD and MED (examples)

* Milled radius * High bending stresses due to

_ . eccentricity
¢ Chem-milled radius

* Bonded doubler runout

Figure A23: Lap joints with milled, chermilled or bonded radius (MSD)

Fuselage
skin panel

Typical fuselage

skin panel
Type and possible location of MSD/MED Service or test experience of factors that influence
® MED—the cracking of frames at stringer cutouts MSD and/or MED (examples)

at successive longitudinal locations in the ¢ High bending—noncircular frames

fuselage. The primary concern is for those areas * | ocal stress concentrations

where noncircular frames exist in the fuselage e Cutouts

structure. Fractures in those areas would result ¢ Shear attachments

in panel instability.

Figure A24: Fuselage frames (MED)
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Figure A25: Stringerto-frame attachments (MED)

//’Skin/Strinqer

Figure A26: Shear clip end fasteners on shear tied fuselage frame
(MSD/MED)
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