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EASA eRules: aviation rules for the 21st century

Rules and regulations are the core of the European Union civil aviation system. The aintAS#e
eRulesproject is to make thenaccessiblén an efficient and reliable way to stakeholders.

EASA eRulewill be a comprehensive, single system for the drafting, sharing and storing of rules. It
will be the single source for all aviation safety rules applicable to European airspace users. Itrwill offe
easy (online) access to all rules and regulations as well as new and innovative applications|such as
rulemaking process automation, stakeholder consultation, cregsrencing, and comparison with
L/!'h FYyR GKANR O2dzyiNARSAQ aidl yRIFINRAO®D

To achieve these anitibus objectives, thd&eASA eRulgsroject is structured in temodules to cover
all aviation rules and innovative functionalities.

TheEASA eRulesystem is developed and implemented in close cooperation with Member States and
aviation industry to ensurghat all its capabilities are relevant and effective.

Published~ebruary 202b

1 The published date represents the date when the consolidated version of the document was generated.
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DISCLAIMER

This version is issued by the Européamion Aviation Safety Agency (EASA) in order to provide its
stakeholders with an updatedonsolidated,and easyto-read publication. It has been prepared by
putting togetherthe acceptable means of complianagth the relatedguidance materialHowever,

this is not an official publication and EASA accepts no liability for damage of any kind resulting from
the risks inherent in the use of this document.
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NOTE FROM THE EDITOR

The content of this document is arranged as follows:dheeptable means of complianc&éMC) are
followed by the relatedyuidance materialGM) paragraph(s).

All elements (i.e. AMC ar@dM) are colourcoded and can be identified according to the illustration
below. The EASA Executive Director (ED) decision through which the point or paragraph was
introduced or last amended is indicated below the paragraph titie(gglics

ED decision

Guidance material

ED decision

The format of this document has been adjusted to makesérfriendly and for reference purposes.
Any commentshouldbe sent toerules@easa.europa.eu
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INCORPORATED AMENDMEN
AMC/GM(EDDECISIONS

ED Decision@3/12/RM AMG20/ Initial ssue 5/11/2003
ED Decision 2006/012/R AMG20/ Amendment 1 29/12/2006
ED Decision 2007/019/R AMG20/ Amendment 2 26/12/2007
ED Degion 2008/004/R AMG20/ Amendment 3 2/5/2008
ED Decision 2008/007/R AMG20/ Amendmen#4 5/9/2008
ED Decision 2009/019/R AMG20/ Amendments 23/12/2009
ED Deaion 2010/003/R AMG20/ Amendment6 26/07/2010
ED Decision 2010/012/R AMG20/ Amendment7 23/12/2010
ED Decision 2011/001/R AMG20/ Amendment8 30/3/2011
EDDecision 2012/014/R AMG20/ Amendment9 24/9/2012
ED Decision 2013/026/R AMG20/ Amendmentl0 1/1/2014*
ED Decision 2013/030/R AMG20/ Amendment 1 1/1/2014
ED Decisn 2014/001/R AMG20/ Amendment 2 8/2/2014
ED Decision 2015/017/R AMG20/ Amendment B 16/7/2015
ED Decision 2017/020/R AMG20/ Amendment % 25/10/2017
ED Decision 2018/008/R AMG20/ Amendment 5 28/8/2018
ED Decision 2019/008/R AMG20/ Amendment 9/7/2019

Note: To access the officiadrsions pleaseclick onthe hypetinks provided above.

1 This is the mairapplicability date defined in the ED Decision. However, the decision allowed that this AMC was not applied to
applications received until 30 June 2014, if so requested by the applicant and providing that in such a case the apglitant co
demonstrate thatthe process of development of the relevant part or appliance started before the entry into force of the ED Decision
(1 January 2014), in accordance with the specifications applicable at that time.
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PREAMBLE

ED Decision 2019/008/R

Amendment 16

Thefollowing is a lisbf paragaphs affected by this amendment:

AMC 2625 Amended(NPA 201612)

ED Decision 2018/008/R

Amendment 15

Thefollowing is a list of paragphsaffected by this amendment:

AMC 20170 Created(NPA 201711)

ED Decision 2017/020/R

Amendment 14

Thefollowing is a list of paragphs affected by thiamendment:

AMC 20115 Amended NPA 201702)

ED Decision 2015/017/R

Amendment 13

Thefollowing is a list of paragphs affected by this amendment:

AMC20-136 Created NPA 201416)
AMC 26158 Created NPA 201416)

ED Decision 2014/001/R
Amendment 12

Thefollowing is a list of paragphs affected by this amendment:

AMC 2625 Created NPA 20122)

ED [Rcision 2013/030/R
Amendment 11

Thefollowing is a list of paragphs affected by this amendment:

AMC 2011 CancelledPA 20136)
AMC 2013 CancelledNPA 201219)

ED Decision 2013/026/R

Amendment 10

Thefollowing is a list of paragphs affected by this amendment:

AMC 2062 Amended NPA 201211)
AMC 263 Amended NPA 201211)
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AMC 264 Amended NPA 201211)
AMC 2627 Amended NPA 201211)
AMC20-115 Amended NPA 201211)

ED Decision 2012/014/R

Amendment 9

Thefollowing is a list of paragphs affected by this amendment:

AMC 20628 Created(NPA 20094)

ED Decision 2011/001/R

Amendment 8

Thefollowing is a list of paragphs affected by this amendment:

AMC 2015 Created(NPA 201@3)

ED Decision 2010/012/R

Amendment 7

Thefollowing is a list of paragphs affected by this amendment:

AMC 206 rev. 2 Created NPA 2008)1)
AMC 206 adopted on the 05/11/2003 by means of ED Decision 2003/128R#®&placed by AMC 2®rev. 2.

ED Decision 2010/003/R

Amendment 6

Thefollowing is a list of paragphs affected by this amendment:

AMC 2629 Created NPA 20096)

ED Decision 2009/019/R

Amendment 5

Thefollowing is a Bt of paragaphs affected by this amendment:

AMC 2026 Created NPA 2008.4)
AMC 20627 Created NPA 2008.4)

ED Decision 2008/007/R

Amendment 4

Thefollowing is a list of paragphs affected by this amendment:

AMC 20621 Created NPA 200701)
AMC 2622 Created NPA 200701)
AMC20-23 Created NPA 200701)
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https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2010-03
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-01
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2009-06
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-14
https://www.easa.europa.eu/document-library/notices-of-proposed-amendments/npa-2008-14
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ED Decision 2008/004/R

Amendment 3

Thefollowing is a list of paragphs affected by this amendment:

AMC 2624 Created NPA 2007/0%

ED Decision 2007/019/R

Amendment 2

Thefollowing is a list of paragphs affected by this amendment:

AMC 201 Amended NPA 04/200%
AMC 263 Created NPA 04/200%
AMC 20611 Created NPA 11/200%
AMC 2620 Created(NPA 05/200%

EDDecision 2006/012/R

Amendment 1

Thefollowing is a list of paragphs affected by this amendment:

AMC 209 Created
AMC 20610 Created
AMC 2012 Created
AMC 2013 Created
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AMG20-1

ED Decision 2007/019/R

1 GENERAL

The existing specific regulations for Engine, Propeller and aircraft certification may require
special interpretation for Engines and Propellers equipped with electronic control systems.
Becaus®f the nature of this technology and because of the greater interdependence of engine,
propeller and aircraft systems, it has been found necessary to prepare acceptable means of
compliance specifically addressing the certification of these control systems.

This AMC 2Q addresses the compliance tasks relating to certification of the installation of
propulsion systems equipped with electronic control systelAMC 203 is dedicated to
certification of Engine Control Systems but identifies some engine installation related issues,
that should be read in conjunction with this AMG20

Like any acceptable means of compliance, it is issued to outline isshesctinsidered during
demonstration of compliance with the certification specifications.

2 RELEVANT SPECIFICATIONS
For aircraft certification, the main related certification specifications are:
For aeroplanes in €% (and, where applicable, @8)

T Paragaphs, 33, 581, 631, 899, 901, 903, 905, 933, 937, 939, 961, 994, 995, 1103(d), 1143
(except (d)), 1149, 1153, 1155, 1163, 1181, 1183, 1189, 1301, 1305, 1307(c), 1309, 1337,
1351(b)(d), 1353(a)(b), 1355(c), 1357, 1431, 1461, 1521(a), 1527.

T For rotorcraft: guivalent specifications in €3 and C&9.
3 SCOPE

This acceptable means of complianiserelevant to certification specifications for aircraft
installation of Engines or Propellers with electronic control systems, whether using electrical or
electronic(analogue or digital) technology.

It gives guidance on the precautions to be taken for the use of electrical and electronic
technology for Engine and Propeller control, protection and monitoring, and, where applicable,
for integration of functions spectfito the aircraft.

Precautions have to be adapted to the criticality of the functions. These precautions may be
affected by the degree of authority of the system, the phase of flight, and the availability of a
backup system.

This document also discussdsetdivision of compliance tasks between the applicants for
Engine, Propeller (when applicable) and aircraft type certificdtes. guidance relates to issues
to be considered during aircraft certification.

It does not cover APU control syste®BU, which NB y 20 dzaSR I & & LINR LJdz &
addressed in the dedicate®dMC 202.
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4 PRECAUTIONS

(@)

(b)

(c)

General
The introduction of electrical and electronic technology can entail the follgwin

T A greater dependence of the Engine or Propeller on the aircraft owing to the use
of electrical power and/or data supplied from the aircraft.

T an increased integration of control and related indication functions,

T an increased risk of significafdilures common to more than one Engine or
Propeller of the aircraft which might, for example, occur as a result of

T Insufficient protection from electromagnetic disturbance (lightning, internal
or external radiation effects),

T Insufficient integrity othe aircraft electrical power supply,

T Insufficient integrity of data supplied from the aircraft,

T Hidden design faults or discrepancies contained within the design of the
propulsion system control software or complex electronic hardware, or

T Omissions oerrors in the system/software specification.

Special design and integration precautions should therefore be taken to minimise these
risks.

Objective

The introduction of electronic control systems should provide for the aircraft at least the
equivalentsafety, and the related reliability level, as achieved in aircraft equipped with
Engine and Propellers using hydromechanical control and protection systems.

When possible, early eordination between the Engine, Propeller and aircraft applicants
is recommeaded in association with the Agency as discussed under paragraph (5) of this
AMC.

Precautions relating to electrical power supply and data from the aircraft

When considering the objectives of paragraph 4 (a) or (b), due consideration should be
given tothe reliability of electrical power and data supplied to the electronic control
systems and peripheral components. The potential adverse effects on Engine and
Propeller operation of any loss of electrical power supply from the aircraft or failure of
datacoming from the aircraft are assessed during the Engine and Propeller certification.

During aircraft certification, the assumptions made as part of the Engine and Propeller
certification on reliability of aircraft power and data should be checked for stergiy
with the actual aircraft design.

Aircraft should be protected from unacceptable effects of faults due to a single cause,
simultaneously affecting more than one Engine or Propeller. In particular, the following
cases should be considered:

T Erroneous dta received from the aircraft by the Engine/Propeller control system
if the data source is common to more than one Engine/Propeller (e.g. air data
sources, autothrottle synchronising), and
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T Control system operating faults propagating via data links between
Engine/Propellers (e.g. maintenance recording, common bus, -atiss
autofeathering, automatic reserve power system).

Any precautions needed may be taken either through the aircraft system architecture or
by logic internal to the electronic control sgsh.

(d) Local events
For Engine and Propeller certification, effects of local events should be assessed.

Whatever the local event, the behaviour of the electronic control system should not
cause a hazard to the aircraft. This will require considerati@ifetts such as the control

of the thrust reverser deployment, the ovepeed of the Engine, transients effects or
inadvertent Propeller pitch change under any flight condition.

When the demonstration that there is no hazard to the aircraft is based @n th
assumption that there exists another function to afford the necessary protection, it
should be shown that this function is not rendered inoperative by the same local event
(including destruction of wires, ducts, power supplies).

Such assessment should te¥iewed during aircraft certification.
(e) Software and Programmable Logic Devices

The acceptability of levels and methods used for development and verification of
software and Programmable Logic Devices which are part of the Engine and Propeller
type designs should have lee agreed between the aircrafEngine and Propeller
designers prior to certification activity.

()  Environmental effects

The validated protection levels for the Engine and Propeller electronic control systems as
well as theiremissions of radio frequency energy are established during the Engine and
Propeller certification and are contained in the instructions for installation. For the
aircraft certification, it should be substantiated that these levels are adequate.

5 INTERREATION BETWEEN ENGINE, PROPELLER AND AIRCRAFT CERTIFICATION
(@) Obijective

To satisfy the aircraft certification specifications, such as CS 25.901, CS 25.903 and
C5.1309, an analysis of the consequences of failures of the system on the aircraft has
to be made. It should be ensured that the software levels and safety and reliability
objectives for the electronic control system are consistent with these requirements.

(b) Interface Definition

The interface has to be identified for the hardware and softwarneeats between the
Engine, Propeller and the aircraft systems in the appropriate documents.

The Engine/Propeller/aircraft documents should cover in particular
T The software quality level (per function if necessary),

T The reliability objectives for loss Bhgine/Propeller control or significant change
in thrust, (including IFSD due to control system malfunction), of faulty parameters,

T The degree of protection against lightning or other electromagnetic effects (e.g.
level of induced voltages that can bepgwrted at the interfaces),
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T Engine, Propeller and aircraft interface data and characteristics, and
T Aircraft power supply and characteristics (if relevant).
(c) Distribution of Compliance Demonstration

The certification tasks of the aircraft propulsiors®m equipped with electronic control
systems may be shared between the Engine, Propeller and aircraft certification. The
distribution between the different certification activities should be identified and agreed
with the Agency and/or the appropriate BEng and aircraft Authorities: (an example is
given in paragraph (6)).

Appropriate evidence provided for Engine and Propeller certification should be used for
aircraft certification. For example, the quality of any aircraft function software and
aircraft/Ergine/Propeller interface logic already demonstrated for Engine or Propeller
certification should need no additional substantiation for aircraft certification.

Aircraft certification should deal with the specific precautions taken in respect of the
physicalnd functional interfaces with the Engine/Propeller.

6. TABLE

An example of distribution between Engine and aircraft certification. (When necessary, a similar
approach should be taken for Propeller applications).

SUBSTANTIATION UND SUBSTANTIATION UNDERES
TASK - - e —
CSE with engine data with aircraft data

ENGINE CONTR! t Safety objective T Consideration of
ANDPROTECTIO Tt Software level common mode
effects(including

software)
Reliability
Software level
MONITORING T Independence of T Monitoring T Indication system
control and parameter reliability
monitoring reliability T Independence
parameters engine/ engine

AIRCRAFT DATA 1

Protection of
engine from aircraft
data failures
Software level

Aircraft data
reliability
Independence
engine/ engine

THRUST T Software level T System reliability T Safety objectives
REVERSER T Architecture
CONTROL/ T Consideration of
MONITORING common mode

effects(including

software)
CONTROL T Reliability or quality T Reliability of
SYSTEM Requirement of quality of aircraft
ELECTRICAL aircraft supply, if supply, if used
SUPPLY used T Independence

engine/ engine

ENVIRONMENT/ t Equipment T Declared T Aircraft design
CONDITIONS protection capability
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SUBSTANTIATION UND SUBSTANTIATION UNDERES
TASK
CSE with engine data with aircraft data

LIGHTNING AND Tt Equipment Declared T Aircraft wiring
OTHER protection capability protectionand
ELECTROMAGN Electromagnetic T Declared electromagnetic
IC EFFECTS emissions emissions compatibility
FIRE PROTECTI( T Equipment T Declared T Aircraft design
protection capability
[Amdt 20/2]
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AMC20-2A

ED Decision 2013/026/R

1. GENERAL

The existing regulations for APU and aircraft certification raguire specialinterpretation for
essential APU equipped with electronic control systefBscauseof the nature of this
technologyit has been found necessary to prepare acceptable means of compliance specifically
addressing the certification of these control systems.

Like any acceptable means of compliance, the content of this document iearadatory. It is
issued for guidance purposes, and to outline a method of compliance with the airworthiness
code. In lieu of following this method, an alternative method may be followed, provided that
this isagreedby the Agency as an acceptable methodoompliance with the airworthiness
code.

This document discusses the compliance tasks relating to both the APU and the aircraft
certification.

2 REFERENCE SPECIFICATIONS

2.1 APU Certification
CSAPU
Book 1, paragraph 2(c)
Book 1, Section A, paragraphs 10@0, 80, 90, 210, 220, 280 and 530
Book 2, Section A, AMC-8BU 20

2.2 Aircraft Certification
Aeroplane: CS25

Paragraphs581, 899, 1301, 1307(c), 1309, 1351(b)(d), 1353(a)(b), 1355(c), 1357, 1431,
1461,1524, 1527

A9011, A903, A939, Al1141, A1181,183, A1189, A1305, A133K1521,
A1527B903, B1163

3 SCOPE

This acceptable means of compliance provides guidance for electronic (analogue and digital)
essential APU control systems, on the interpretation and means of complidticthe relevant
APUandaircraft certification requirements.

It gives guidance on the precautions to be taken for the use of electronic technology for APU
control, protection and monitoring and, where applicable, for integration of functions specific
to the aircraft.

Precautionshave to be adapted to the criticality of the functionBhese precautions may be
affectedby -

Degree of authority of the system,
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Phase of flight,

Availability of backup system.

This document also discusses the division of compliance tasks betweerPthed aircraft
certification.

4 PRECAUTIONS

4.1

4.2

4.3

General
The introduction of electronic technology can entail the following:

(@) A greater dependence of thAPU on the aircraft owing to the use of electrical
power and/ordata supplied from the aircraft,

(b) Risk of significant failures which might, for example, occur as a result of

() Insufficient protection from electromagnetic disturban@ightning,internal
or external radiation effects),

(i)  Insufficient integrity of the aircraft electrical poweungply,
(ii)  Insufficient integrity of data supplied from the aircratft,

(iv) Hidden design faults or discrepancies contained within the design of the APU
control software,or

(v) Omissions or errors in the system specification.

Special design and integrati precautions must therefore be taken to minimise
these risks.

Objective

The introduction of electronic control systems should provide for the aircraft at least the
equivalentsafety, and the related reliability level, as achieved by essential ARppeglu
with hydromechanical control and protection systems.

This objective, when defined during the aircraft/APU certification for a specific
applicationwill be agreed with the Agency.

Precautions relating to APU control, protection and monitoring

The software associated with APU control, protection and monitoring functions must
havea softwarelevel and architecture appropriate to their criticaliby those functions
(see paragraph 4.2).

For digital systems, any residual errors deteded during the software development
and certification process could cause an unacceptable failtire.latest edition of AMC
20-115 constitutes an acceptable means of compliance for software development
verification and software aspects oértification. The APU soivare should be at least
level Baccording tahe industrydocumens referred in the latest edition of AMC -245.

In some specific cases, leveinay be more appropriate.

It should be noted thathe software disciplines describedtime latestedition of AMC 20
115may not, in themselves, be sufficient to ensure that the overall system safety and
reliability targets have been achieved. This is particularly true for certain critical systems,
such as fully authoritgligital controlsystems. In sdt cases it is accepted that other
measures, usually within the systemaiddition to a high level of software discipline may
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4.4

be necessary to achieve these safety objectives and demonstrate that they have been

met.

It is outside the scope ofhe latest ediion of AMC 2@115to suggest or specify these
measures, but in accepting thdhey may be necessary, it is also the intention to
encourage the development of software techniques which could support meeting the
overall system safety objectives."

Precations relating to APU independence from the aircraft

4.4.1 Precautions relating to electrical power supply and data from the aircraft

When considering the objectives of paragraph 4.2, due consideration must be
given to the reliability of electrical powemd data supplied tahe electronic
controlsand peripheralcomponents.Therefore the potential adverse effects on
APU operation of any loss of electrical power supply from the aircraft or failure of
data coming from the aircraft must be assessed duringAR&) certification.

@)

(b)

Electrical power

The use of either the aircraft electrical power network or electrical power
sources specific to the APdr the combination of both, may meet the
objectives.

If the aircraft electrical system supplies power to tHelAcontrol system at
any time, the power supply quality, including transients or failures, must not
lead to a situatiordentified duringthe APU certification which is considered
during the aircraft certification to be a hazard to the aircraft.

Data
The following cases should be considered:

()  Erroneous data received from the aircraft by the APU control system,
and

(i)  Control system operating faults propagating via data links.

In certain cases, defects of aircraft inpidta may beovercomeby other
data references specifio the APU in order to meet the objectives.

4.4.2 Local Events

@)

(b)

In designing an electronic control system to meet the objectives of
paragraph 4.2, special consideration needs to be given to local events.

Examples of local evesmtinclude fluid leaks, mechanical disruptions,
electrical problems, fires ooverheat conditions. An overheat condition
results when the temperature of the electronic control uisitgreater than
the maximum safe design operating temperature declaredrduthe APU
certification. This situation can increase the failure rate of the electronic
control system.

Whatever the local event, the behaviour of the electronic control system
must not causea hazard to the aircraft. This will require consideratidn o
effects such as the overspeed of the APU.

When the demonstration that there is no hazard to the aircraft is based on
the assumption that there exists another function to afford the necessary
protection, it must be shown that this function is not renderedperative
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4.5

by the same local event (including destruction of wires, ducts, power
supplies).

(c) Specific design features or analysis methods may be used to show
compliance with respect to hazardous effedtéherethisis not possible, for
example due tahe variability or the complexity ahe failure sequence,
then testing may be required. These tests must be agreed with the Agency.

4.4.3 Lightning and other electromagnetic effects

Electronic control systems are sensitive to lightning aftiter electromagnetic
interference.Thesystem design must incorporate sufficient protection in order to
ensure the functional integrity of the control system when subjected to designated
levels of electric or electromagnetic inductions, including external radiation
effects.

The validated protection levels for the APU electronic control system must be
detailed during the APU certification in approved document.For aircraft
certification, it must be substantiated that thetevels are adequate.

Other functionsntegrated into the electronic control system

If functions other than those directly associated with the control of the APU are
integrated into the electronic control system, the APU certification should take into
account the applicable aircraft requiremisn

5 INTERRELATION BETWEEN APU AND AIRCRAFT CERTIFICATION

5.1

52

5.3

Objective

To satisfy the CS aircraft requirements, such as CS 25A901, CS 25A902248@@S
an analysis of the consequences of failures of the systetheaircraft has to be made.
It shauld be ensuredhat the software levels and safety and reliability objectivastie
electronic control system areonsistent with these requirements.

Interface definition

The interface has to be identified for the hardware and software aspects betwee
APU and aircraft systems in the appropriate documents.

The APU documents should cover in particular
(@) The software quality level (per function if necessary),

(b) The reliability objectives for APU shudown in flight,Loss of APU control or
significant change in performance, Transmission of faulty parameters,

(c) The degree of protection against liging or other electromagnetic effects (e.g.
level ofinduced voltages that can be supported at the interfaces),

(d) APU and aircraft interface datand characteristics, and
(e) Aircraft power supply and characteristics (if relevant).
Distribution of compliance demonstrations

The certification of the APU equippedth electronic controls and of the aircraft mag
shared between the APU certifigah and aircraftertification. The distribution between

the APU certificatiomnd the aircraft certification must be identified and agreed with the
Agency and/or the appropriate APU and aircraft Authorities (an example is given in
appendix).
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Appropriate eidence provided for APU certifigah should be used for aircraft
certification. Forexample, the quality of any aircraft function software and aircraft/ APU
interface logic already demonstrated for APU certification should need no additional
substantiation for aircraft certification.

Aircraft certification must deal with the specific precautiorskdn in respect of the
physicalandfunctional interfaces with the APU.

[Amdt 20/10]
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ED Decision 2003/12/RM

An example of tasks distributidretween APU and aircraft certification

FUNCTIONS OR
INSTALLATION
CONDITIONS

SUBSTANTIATION UND

CSAPU SUBSTANTIATION UNDERES

APU CONTROL AND Safety objective Reliability
PROTECTION T Software level T Software level
T Independence of 1 Monitoring T Indication system
MONITORING cont_rol qnd pararr_lgter reliability
monitoring reliability
parameters

AIRCRAFT DATA

Protection of APL
from aircraft data
failures

Aircraft data
reliability

T Software level
T Reliability and
quality ofaircraft
supply if used

ENVIRONMENTAL T Equipment T Declared T Aircraft design
CONDITIONS, LIGHTNI protection capability T Aircraft wiring
AND OTHER ELECTRO protection
MAGNETIC EFFECTS

CONTROL SYSTEM
ELECTRICAL SUPPLY
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(1)

(@)

AMC20-3A

ED Decision 2013/026/R

PURPOSE

The existing certification specifications of-ESor Engine certification may require specific
interpretation for Engines equipped with Electronic Engine Control Systems (EECS), with special
regard to interface with the certification of the aircraft and/or Propeller when applicable.
Because of the nature of this technology, it has been considered useful to prepare acceptable
means of compliance specifically addressing the certification of theseadt@ysstems.

Like any acceptable means of compliance, it is issued to outline issues to be considered during
demonstration of compliance with the Engine certification specifications.

SCOPE

This acceptable means of compliance is relevant to Engindicatitn specifications for EECS,
whether using electrical or electronic (analogue or digital) technology. This is in addition to
other acceptable means of compliance such as AMC E 50 or AMC E 80.

It gives guidance on the precautions to be taken for the o0$ electrical and electronic
technology for Engine control, protection, limiting and monitoring functions, and, where
applicable, for integration of aircraft or Propeller functions. In these latter cases, this document
is applicable to such functions egrated into the EECS, but only to the extent that these
functions affect compliance with €ESspecifications.

The text deals mainly with the thrust and power functions of an EECS, since this is the prime
function of the Engine. However, there are manyastifunctions, such as bleed valve control,
that may be integrated into the system for operability reasons. The principles outlined in this
AMC apply to the whole system.

This document also discusses the division of compliance tasks for certification bethee
applicants for Engine, Propeller (when applicable) and aircraft type certificates. This guidance
relates to issues to be considered during engine certificat®C 201 addresses issues
associated with the erige installation in the aircraft.

The introduction of electrical and electronic technology can entail the following:

T a greater dependence of the Engine on the aircraft owing to the increased use of electrical
power or data supplied from the aircratft,

T an ncreased integration of control and related indication functions,

T an increased risk of significant Failures common to more than one Engine of the aircraft
which might, for example, occur as a result of:

T Insufficient protection from electromagnetic distunbee (lightning, internal or
external adiation effects) (see @550(a)(1), CS3 and CE 170,
T Insufficient integrity of the aircraft electrical powsupply (see GE 5@h)),

T Insufficient integrity of data supplieflom the aircraft (see GE 5Q)),
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3)

T

Hidden design Faults or discrepancies contained within the design of the
propulsion system control software or complele@ronic hardware (see &S

50(f)), or

Omissions or errors in the system/sotire specification (see €ES5(f)).

Special design andtagration precautions should therefore be taken to minimise any adverse
effects from the above.

RELEVANT SPECIFICATIONS AND REFERENCE DOCUMENTS

Although compliance with many E&Sspecifications might be affected by the Engine Control
System, the maiparagraphs relevant to the certification of the Engine Control System itself
are:

CSE Specification Turbine Engines| Piston Engines

CSE 20 (Engine configuration and interfaces) Vv
CSE 25 (Instructions for Continued Airworthiness),

CSE 30(Assumptions),

CSE 50 (Engine Control System)

CSE 60 (Provision for instruments)

CSE 80 (Equipment)

CSE 110 (Drawing and marking of partsssembly of parts)
CSE 130 (Fire prevention)

CSE 140 (TestEngineconfiguration)

CSE 170 (Engine systems and component verification)
CSE 210 (Failure analysis)

CSE 250 (Fuel System)

CSE 390 (Acceleration tests)

CSE 500 (Functioning)

CSE510 (Safety analysis)

CSE 560 (Fuel system)

CSE 745 (Engine Acceleration)

CSE 1030 (Time limited dispatch)

< <K<K<K<KKKLKKLK KL
< <K<KKKKLKKLKKLKKLKKLKKLKKLKKKL

< <K<K KL

The following documents are referenced in this AME320

T

International Electrotechnical Commission (IEC), Central Office, 3, rue de Varembé, P.O.
Box 131, CH1211 GENEVA 28witzerland

T

IEC/PAS 62239, Electronic Component Management Plans, edition 1.0, dated April
2001.

L9/ kt!{ cHHnnX !asS 2F {SYAO2YyRdzOU2N) 553
Temperature Ranges, edition 1.0, dated April 2001.

RTCA, Inc. 1828 L Street, NSujte 805, Washington, DC 20036 or EUROCAE, 17, rue
Hamelin, 75116 Paris, France

T

RTCA DQ54/ EUROCAE BD, Design Assurance Guidance for Airborne Electronic
Hardware, dated April 19, 2000.

RTCA DQ60/EUROCAE ED 14, Environmental Conditions and Testlimes for
Airborne Equipment.
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T AMC 20115 on software considerations for certification of airborne systems and
equipment.

T Aeronautical Systems Center, ASC/ENOI, Bldg 560, 2530 Loop Road West, Wright
Patterson AFB, OH, USA, 454381

T MIL-STD461E, Requireants for the Control of Electromagnetic Interference
Characteristics, dated August 20, 1999

T MIL-STDB810 E or F, Test Method Standard for Environmental Engineering, E dated
July 14, 1989, F dated January 1, 2000

T U.S. Department of Transportation, SubsequerDistribution, Office Ardmore East
Business Center, 3341 Q'7Ave, Landover, MD, USA, 20785

T AC 206136, Protection of Aircraft Electrical/Electronic Systems Against the Indirect
Effects of Lightning, dated March 5, 1990

T Societyof Automotive EngineersSAE), 400 Commonwealth Drive, Warrendale, PA
150960001 USA or EUROCAE, 17, rue Hamelin, 75116 Paris, France

T SAE ARP 5412 /| EUROCABZ£Dvith Amendment 1 & 2, Aircraft Lightning
Environment and Related Test Waveforms, February 2005/May 2001 respectively.

T SAE ARP 5413 /| EUROCABEDRvith Amendment 1, Certification of Aircraft
Electrical/Electronic Systems for the Indirect Effects of Lightning, November
1999/August 1999 respectively.

T SAE ARP 5414 | EUROCABZEIWith Amendment 1, Aircraft Lightning Zogin
February 2005/June 1999 respectively.

T SAE ARP 5416 / EUROCAEL@D) Aircraft Lightning Test Methods, March
2005/April 2005 respectively.

(4) DEFINITIONS
The words defined in E@3efinitions and in GB 15 are identified by capital letter.

The followingdfigure and associated definitions are provided to facilitate a clear understanding
of the terms used in this AMC.
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DEFINITIONS VISUALISED

SYSTEMS MODES
ENGINE CONTROL SYSTEM

PRIMARY MODE /
>  NORMAL MODE

ALTERNATE MODES

Primary System

May be one or more
Lanes (Channels)

ALTERNATE MODE 1

v

Lanes typically have
equalfunctionality

v

ALTERNATE MODE 2

BackUp System

v

BACKUP MODE 1

v

I
I Control or less capable lane BACKUP MODE 2

|

|

I .

: I May be Hydro mehanical
|

|

I

(5) GENERAL

It is recognised that the determination of compliance of the Engine Control System with
applicable aircraft certification specifications will only be made during the aircraft certification.

In the case where the installation is unknown at the time of Engaréfication, the applicant

for Engine certification should make reasonable installation and operational assumptions for
the target installation. Any installation limitations or operational issues will be noted in the
instructions for installation or opation, and/or the Type Certificate Data Sheet (TCDS) (see CS
E 30).

When possible, early eordination between the Engine and the aircraft applicants is
recommended in association with the relevant authorities as discussed under paragraph (15) of
this AMC.

(6) SYSTEM DESIGN AND VALIDATION
(@) Control Modes General

Under C&E 5@a) the applicant should perform all necessary testing and analysis to
ensure that all Control Modes, including those which occur as a result of control Fault
Accommodation strateigs, are implemented as required.

The need to provide protective functions, such as esged protection, for all Control
Modes, including any Alternate Modes, should be reviewed unie specifications of
CSE 5(c), (d) and (e), and €5210 or G& 5D.

Any limitations on operations in Alternate Modes should be clearly stated in the Engine
instructions for installation and operation.
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(b)

(c)

Descriptions of the functioning of the Engine Control System operating in its Primary and
any Alternate Modes should grovided in the Engine instructions for installation and
operation.

Analyses and/or testing are necessary to substantiate that operating in the Alternate
Modes has no unacceptable effect on Engine durability or endurance. Demonstration of
the durability aml reliability of the control system in all modes is primarily addressed by
the component testing of GB 170. Performing some portion of the Engine certification
testing in the Alternate Mode(s) and during transition between modes can be used as
part of the system vhdation required under CE 5@a).

(i)

(ii)

Engine Test Considerations

If the Engine certification tests defined in-E&re performed using only the Engine

/I 2y 0NBE {2aidSyQa t-dphCyrfiguiatioraaddRiSappioyal far KS C dz
dispatch inthe Alternate Mode is requested by the applicant underEC8030, it

should be demonstrated, by analysis and/or test, that the Engine can meet the

defined testsuccess criteria when operating in any Alternate mode that is
proposed as a dispatchable configtion as required by CS1B30.

Some capabilities, such as operability, bladfe rain, hail, bird ingestion, etc, may

be lost in some control modes that are not dispatchable. These modes do not
require engine test demonstration as long as the instaltatand operating
instructions reflect this loss of capability.

Availability

Avalilability of any Baellp Mode should be established by routine testing or
monitoring to ensure that the Baalip Mode will be available when needed. The
frequency of estalighing its availability should be documented in the instructions
for continued airworthiness.

Crew Training Modes

This acceptable means of compliance is not specifically intended to apply to any crew
training modes. These modes are usualbtallation, and possibly operator, specific and
need to be negotiated on a caby-case basis. As an example, one common application

27
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rotorcraft. Training modes should lakescribed in the Engine instructions for installation
and operation as appropriate. Also, precautions should be taken in the design of the
Engine Control System and its crew interfaces to prevent inadvertent entry into any
training modes. Crew training rdes, including lockut systems, should be assessed as
part of the System Safety Analysis (SSASE 5{d).

NonDispatchable Configurations and Modes

For control configurations which are not dispatchable, but for which the applicant seeks
to take cedit in the system LOTC/LOPC analysis, it may be acceptable to have specific
operating limitations. In adition, compliance with GE 5Fa) does not imply strict
compliance with the operability specifications ofFES90, G& 500 and CE 745 in these
non-dispatchable configurations, if it can be demonstrated that, in the intended
installation, no likely pilot control system inputs will result in Engine surge, stall, flame
out or unmanageable delay in power recovery. For example, in adngine rotorcrat,

a rudimentary Backip System may be adequate since frequent and rapid changes in
power setting with the Baclp System may not be necessary.
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(d)

In addition to these operability considerations, other factors which should be considered
in assessing the accEbility of such reducedapability Backip Modes include:

T The installed operating characteristics of the BapkMode and the differences
from the Primary Mode.

T The likely impact of the Baakp Mode operations on pilot workload, if the aircraft
installation is known.

T The frequency of transfer from the Primary Mode to the BapkMode (i.e. the
reliability of the Primary Mode). Frequenciestatnsfer of less than 1 per 20
engine flight hours have been considered acceptable.

Control Transitions

Theintent of CSE 5@b) is to ensure that any control transitions, which occur as a result
of Fault Accommodation, occur in an acceptable manner.

In general, transition to Alternate Modes should be accomplished automatically by the
Engine Control System. Hewer, systems wherein pilot action is required to engage the
Backup Mode may also be acceptable. For instance, a Fault in the Primary System may
NBadzZ § FAESREFIHFNSERTFE 26 yYyR a2YS | OGAzy
Backup System imrder to modulate Engine power. Care should be taken to ensure that
any reliance on manual transition is not expected to pose an unacceptable operating
characteristic, unacceptable crew workload or require exceptional skill.

The transient change in power ¢hrust associated with transfer to Alternate Modes
should be reviewed for compliance wi@SE 5@b). If available, input from the installer
should be considered. Although this is not to be considered a complete list, some of the
items that should be caidered when reviewing the acceptability of Control Mode
transitions are:

T The frequency of occurrence of transfers to any Alternate Mode and the capability
of the Alternate Mode. Computed frequenoy-transfer rates should be supported
with data from enduance or reliability testing, iservice experience on similar
equipment, or other appropriate data.

T The magnitude of the power, thrust, rotor or Propeller speed transients.

T Successful demonstration, by simulation or other means, of the ability of the
Engire Control System to control the Engine safely during the transition. In some
cases, particularly those involving rotorcraft, it may not be possible to make a
determination that the mode transition provides a safe system based solely on
analytical or simultgon data. Therefore, a flight test programme to support this
data will normally be expected.

T An analysis should be provided to identify those Faults that cause Control Mode
transitions either automatically or through pilot action.

T For turboprop or turbosaft engines, the transition should not result in excessive
over-speed or undesspeed of the rotor or Propeller which could cause emergency
shutdown, loss of electrical generator power or the settoffof warning devices.

The power or thrust change assaigd with the transition should be declared in the
instructions for installing the Engine.
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(i)  Time Delays

Any observable time delays associated with Control Mode, channel or system
transitons orinreS& G F 6 f AAKAYy3 (GKS LAf20@siorl 6Af Al
power should be identified in the Engine instructions for installation and ofmrat

(see CE 5(b)). These delays should be assessed during aircraft certification.

(i)  Annunciation to the Flight Crew

If annunciation is necessary to comply W@BE 50(b)(3), the type of annunciation
to the flight crew should be commensurate with the nature of the transition. For
instance, reversion to an Alternate Mode of control where the transition is
automatic and the only observable changes in operatiomefEngine are different
thrust control schedules, would require a very different form of annunciation to
that required if timely action by the pilot is required in order to maintain control
of the aircraft.

The intent and purpose of the cockpit annunaatishould be clearly stated in the
Engine instructions for installation and operation, as appropriate.

(e) Environmental conditions

Environmental conditions include EMI, HIRF and lightning. The environmental conditions
are addressed under CS8& and C& 170. The following provides additional guidance
for EMI, HIRF and lightning.

(i) Declared levels

When the installation is known during the Engine type certification programme,
the Engine Control System should be tested at levels that have been determined
and agreed by the Engine and aircraft applicants. It is assumed that, by this
agreement, the installation can meet the aircraft certification specifications.
Successful completion of the testing to the agreed levels would be accepted for
Engine type certtication. This, however, may make the possibility of installing the
Engine dependent on a specific aircraft.

If the aircraft installation is not known or defined at the time of the Engine
certification, in order to determine the levels to be declared foe Engine
certification, the Engine applicant may use the external threat level defined at the
aircraft level and use assumptions on installation attenuation effects.

If none of the options defined above are available, it is recommended that the
procedures and minimum default levels for HIRF testing are agreed with the
Agency.

(i)  Test procedures
(A) General

The installed Engine Control System, including representative Engine
aircraft interface cables, should be the basis for certification testing.

Electo-Magnetic Interference (EMI) test procedures and test levels
conducted in accordance with M&TDB461 or EUROCAE ED 14/D8D have
been considered acceptable.

The applicant should use the HIRF test guidelines provided in EUROCAE ED
14/RTCA DQ60 or equralent. However, it should be recognised that the
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(B)

tests defined in EUROCAE ED 14/RTCALE8DOare applicable at a
component test level, requiring the applicant to adapt these test procedures
to a system level HIRF test to demonstrate compliance witk 8&nd CS

E 170.

For lightning tests, the guidelines of SAE ARP 5412, 5413, 5414, and 5416
and EUROCAE ED 14/RTCAL&®would be applicable.

Pin Injection Tests (PIT) are normally conducted as component tests on the
EECS unit and other system componentsegsiired. PIT levels are selected
as appropriate from the tables of EUROCAE ED 14800

Environmental tests such as MEIDB810 may be accepted in lieu of
EUROCAE HI2/DO160 tests where these tests are equal to or more
rigorous than those defined in ROCAE ED 14/EX80.

Open loop and Closed loop Testing

HIRF and lightning tests should be conducted as system tests on closed loop
or open loop laboratory satips.

The closed loop saip is usually provided with hydraulic pressure to move
actuators toclose the inner actuating loops. A simplified Engine simulation
may be used to close the outer Engine loop.

Testing should be conducted with the Engine Control System controlling at
the most sensitive operating point, as selected and detailed in theptass

by the applicant. The system should be exposed to the HIRF and lightning
environmental threats while operating at the selected condition. There may
be a different operating point for HIRF and lightning environmental threats.

For tests in open and ded loop set ups, the following factors should also
be considered:

T If special EECS test software is used, that software should be
developed and implemented by guidelines defined for software levels
of at leastsoftware level C as defined in the industrgcdments
referred in the latest edition of AMC 2015. In some cases, the
application code is modified to include the required test code
features.

T The system test saip should be capable of monitoring both the
output drive signals and the input signals.

T Anomalies observed during open loop testing on inputs or outputs
should be duplicated on the Engine simulation to determine whether
the resulting power or thrust perturbations comply with the pass/fail
criteria.

(i)  Pass/Fail Criteria

The pass/fail critéa of CSE 170 for HIRF and lightning should be interpreted as
"no adverse effect" on the functionality of the system.

The following are considered adverse effects:

T

A greater than 3 % change of Tad€ Power or Thrust for a period of more
than two secods.
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(7)

(iv)

(v)

T Transfers to alternate channels, Bagk Systems, or Alternate Modes.
T Component damage.

T False annunciation to the crew which could cause unnecessary or
inappropriate crew action.

T Erroneous operation of protection systems, such as ®p&ed or thrust
reverser circuits.

Hardware or Software design changes implemented after initial environmental
testing should be evaluated for their effects with respect to the EMI, HIRF and
lightning environment.

Maintenance Actions

CSE 25 requires that theapplicant prepare Instructions for Continued
Airworthiness (ICA). This includes a maintenance plan. Therefore, for any
protection system that is part of the type design of the Engine Control System and
is required by the system to meet the qualified levai€£MI, HIRF and lightning, a
maintenance plan should be provided to ensure the continued airworthiness for
the parts of the installed system which are supplied by the Engine type certificate
holder.

.The maintenance actions to be considered include plicionspections or tests for
required structural shielding, wire shields, connectors, and equipment protection
components. Inspections or tests when the part is exposed may also be considered.
The applicant should provide the engineering validation andstutiation of
these maintenance actions.

Time Limited Dispatch (TLD) Environmental Tests

Although TLD is only an optional requirement for certification (se& €800 and

CSE 1030), EMI, HIRF and lightning tests for TLD are usually conducted together
with tests conducted for certification. Acceptable means of compliance are
provided in AMC E 1030.

INTEGRITY OF THE ENGINE CONTROL SYSTEM

(@)

(b)

Objective

The intent of CE& 5(c) is to establish Engine Control System integrity requirements
consistent vith operational requirements of the various installations. (See also paragraph

(4) of AMC E 50).
Definition of an LOTC/LOPC event

(i)

For turbine Engines intended for @5 installations
An LOTC/LOPC event is definedme&vent wherghe Engine ContidSystem:

T has lost the capability of modulating thrust or power between idle and 90%
of maximum rated power or thrust, or

T suffers a Fault which results in a thrust or power oscillation greater than the
levels given in paragraph (7)(c) of this AMC, or

T has bst the capability to govern the Engine in a manner which allows
compliance with the operabilitypecifications given in GS50@a) and C&
745.
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(ii)

(iif)

(iv)

For turbine Engines intended for rotorcraft

An LOP@vent is defined as an event wheltee EngineControl System:

T

has lost the capability of modulating power between idle and 90% of
maximum rated power at the flight condition, except OEI power ratings, or

suffers a Fault which results in a power oscillation greater than the levels
given in paragraph J{c) of this AMC, or

has lost the capability to govern the Engine in a manner which allows
compliance with the operability specificatismgiven in G& 50@a) and C&

745, with the exception that the inability to meet the operability
specifications in thélternate Modes may not be included as LOPC events.

Single Engine rotorcraft will be required to meet the operability
specifications in the Alternate Mode(s), unless the lack of this capability is
demonstrated to be acceptable at the aircraft level. Eagiperability in the
Alternate Mode(s) is considered a necessity if:

the control transitions to the Alternate Mode more frequently than the
acceptable LOPC rate, or

normal flight crew activity requires rapid changes in power to safely fly the
aircraft.

For multi-Engine rotorcraft, the LOPC definition may not need to include the
inability to meet the operability specifications in the Alternate Mode(s). This
may be considered acceptable because when one Engine control transitions
to an Alternate Mode, whiclmay not have robust operability, that Engine
can be left at reasonably fixed power conditions. The Engine(s) with the
normally operating control(s) can change poweras necessary to
complete aircraft manoeuvres and safely land the aircraft. Demonetratf

the acceptability of this type of operation may be required at aircraft
certification.

For turbine Engines intended for other installations

A LOTC/LOPC event is defined as an event where the Engine Control System:

T

has lost the capability ahodulating thrust or power between idle and 90%
of maximum rated power or thrust, or

suffers a Fault which results in a thrust or power oscillation that would
impact controllability in the intended installation, or

has lost the capability to govern the Hmg in a manner which allows
compliance with the operabilitypecifications given in GS50@a) and C&
745, as appropriate.

For piston Engines

An LOPC event is definedasevent wherghe Engine Control System:

T

has lost the capability of modulatj power between idle and 85% of
maximum rated power at all operating conditions, or

suffers a Fault which results in a power oscillation greater than the levels
given in paragraph (7)(c) of this AMC, or
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T has lost the capability to govern the Engine in anmer which allows
compliance with the operability specifications given irRECI20.

(v) For engines incorporating functions for Propeller control integrated in the EECS
The following Faults or Failures should be considered as additional LOPC events:
T inablity to command a change in pitch,
T uncommanded change in pitch,
T uncontrollable Propeller torque or speed fluctuation.
(¢) Uncommanded thrust or power oscillations

Any uncommanded thrust or power oscillations should be of such a magnitude as not to
impact arcraft controllability in the intended installation. Thrust or power oscillations
less than 10% peak to peak of Talé Power and/or Thrust have been considered
acceptable in some installations, where the failure affects one engine only. Regardless of
the levels discussed herein, if the flight crew has to shut down an Engine because of
unacceptable thrust or power oscillations caused by the control system, such an event
would be deemed an tservice LOTC/LOPC event.

(d) Acceptable LOTC/LOPC rate

The appltant may propose an LOTC/LOPC rate other than those below. Such a proposal
should be substantiated in relation to the criticality of the Engine and control system
relative to the intended installation. The intent is to show equivalence of the LOTC/LOPC
rate to existing systems in comparable installations.

(i)  For turbine Engines

The EECS should not cause more than one LOTC/LOPC exv&®0@00 engine
flight hours.

(i)  For piston Engines

An LOPC rate of 45 per million engine flight hours (or 1 per 228a8e flight

hours) has been shown to represent an acceptable level for the most complex
EECS. As a result of the architectures used in many of the EECS for these engines,
the functions are implemented in independent system elements. These system
element or subsystems can be fuel control, or ignition control, or others. If a
system were to contain only one element such as fuel control, then the appropriate
total system level would be 15 LOPC events per million engine flight hours. So the
system elementare then additive up to a max of 45 LOPC events per million hours.
For example, an EEC system comprised of fuel, ignition, and wastegate control
functions should meet a total system reliability of 15+15+15 = 45 LOPC events per
million engine flight hoursThis criterion is then applied to the entire system and

not allocated to each of the subsystems. Note that a maximum of 45 LOPC events
per million engine flight hours are allowed, regardless of the number of
subsystems. For example, if the EEC systemdasimore than three subsystems,

the sum of the LOPC rates for the total system should not exceed 45 LOPC events
per million engine flight hours for all of the eleical and electronic elements.
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(e) LOTC/LOPC Analysis

A system reliability analysis sholdd submitted to substantiate the agreed LOTC/LOPC
rate for the Engine Control System. A numerical analysis such as a Markov model analysis,
fault tree analysis or equivalent analytical approach is expected.

The analysis should address all components i $igstem that can contribute to
LOTC/LOPC events. This includes all electrical, mechanical, hydromechanical, and
pneumatic elements of the Engine Control System. This LOTC/LOPC analysis should be
done in conjunction with the System Safetyséssment requed under CE 5@d).
Paragraph (8) of this AMC provides additional guidance material.

The engine fuel pump is generally not included in the definition of the Engine Control
System. It is usually considered part of the fuel delivery system.

The LOTC/LOPCadysis should include those sensors or elements which may not be part

of the Engine type design, but which may contribute to LOTC/LOPC events. An example

of this is the throttle or power lever transducer, which is usually supplied by the installer.

The efects of loss, corruption or Failure of Airce&ftipplied Data should be included in

GKS 9y3aAyS [ 2yiNRft {eaidsSyvyQqa [he/ k[ ht/ Iy
requirements for these notEngine type design elements should be contained in the

Engine instuctions for installation. It needs to be ensured that there is no double

counting of the rate of Failure of neengine parts within the aircraft system safety

analyses.

The LOTC/LOPC analysis should consider all Faults, both detected and undetected. Any
periodic maintenance actions needed to find and repair both Covered and Uncovered
Faults, in order to meet the LOTC/LOPC rate, should be contained in the Engine
instructions for continued airworthiness.

() Commercial or Industrial Grade Electronic Parts

When the Engine type design specifies commercial or industrial grade electronic
components, which are parts not manufactured to military standards, the applicant
should have the following data available for review, as applicable:

T Reliability data that subantiates the Failure rate for each component used in the
LOTC/LOPC analysis and the SSA for each commercial and industrial grade electrical
component specified in the design.

T ¢KS LI AOFYyidQa LINRPOdAzZNBYSy (> ljdzZ- €t Ade | aa
vendorsupplied commercial and industrial grade parts. These plans should ensure
that the parts will be able to maintain the reliability level specified in the approved
Engine type design.

T Unique databases for similar components obtained from differenbdess,
because commercial and industrial grade parts may not all be manufactured to the
same accepted industry standard, such as military component standards.

T Commercial and industrial grade parts have typical operating ranges of 0 degrees
to +70 degrees @sius and-40 degrees to +85 degrees Celsius, respectively.
Military grade parts are typically rated a4 degrees to 125 degrees Celsius.
Commercial and industrial grade parts are typically defined in these temperature
ranges in vendor parts catalogudtthe declared temperature environment for
the Engine Control System exceeds the stated capability of the commercial or
industrial grade electronic components, the applicant should substantiate that the

Powered by EASA eRules Page36 of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 263A
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

proposed extended range of the specified componergssuitable for the
installation and that the Failure rates used for those components in the SSA and
LOTC/LOPC analyses is appropriately adjusted for the extended temperature
environment. Additionally, if commercial or industrial parts are used in an
environment beyond their specified rating and cooling provisions are required in
the design of the EECS, the applicant should specify these provisions in the
instructions for installation to ensure that the provisions fowoling are not
compromisedFailure nodes of the cooling provisions included in the EECS design
that cause these limits to be exceeded should be considered in determining the
probability of Failure.

T Two examples of industry published documents which provide guidance on the
application of comrarcial or industrial grade components are:

T IEC/PAS 62239, Electronic Component Management Plans

T L9/ kt!{ cHunnZ 'asS 2F {SYAO2yRdzO(2NJ
Specified Temperature Ranges

When any electrical or electronic components are changed, ®& 8&xd LOTC/LOPC
analyses should be reviewed with regard to the impact of any changes in component
reliability. Component, subassembly or assembly level testing may be required by the
Agency to substantiate a change that introduces a commercial or indugtairt(s).
| 26 SOSNE &4dzOK | OKIlIy3aS g2dAZ R y24G4 06S Ofl aa.
21.A.101(b)1.

(g) Single Fault Accommodation

Compliance with the singld-ault specifications of @& 5@c)(2) and (3) may be
substantiated by a combinatioof tests and analyses. The intent is that single Failures or
YIfFdzyOGAz2ya Ay GKS 9y3aIAyS [/ 2yiaNRt {eaidsSy
condition, do not result in a Hazardous Engine Effect. In addition, in itsipfull
configuration the control systa should be essentially single Fault tolerant of
electrical/electronic component Failures with respect to LOTC/LOPC events. For
dispatchable configurations refer to €S1030 and AMC E 1030.

It is recognised that to achieve true single Fault tolerance ¥ C/LOPC events could
require a triplicated design approach or a design approach with 100% Fault detection.
Currently, systems have been designed with dual, redundant channels or witluBack
Systems that provide what has been called an "essentiallyeskagllt tolerant” system.
Although these systems may have some Faults that are not Covered Faults, they have
demonstrated excellent igervice safety and reliability, and have proven to be
acceptable.

The objective, of course, is to have all the Faultdressed as Covered Faults. Indeed, the
dual channel or Baelp system configurations do cover the vast majority of potential
electrical and electronic Faults. However, on a dagease basis, it may be appropriate

for the applicant to omit some coveragedtause detection or accommodation of some
electrical/electronic Faults may not be practical. In these cases, it is recognised that
single, simple electrical or electronic components or circuits can be employed in a reliable
manner, and that requiring redwancy in some situations may not be appropriate. In
these circumstances, Failures in some single electrical or electronic components,
elements or circuits may result in an LOTC/LOPC event. This is what is meant by the use
2F GKS 0SNY daShassStghinay defactaeptablel y R a dzO
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(h) Local Events
Examples of local events be considered under EES5@c)(4) include:
T Overheat conditions, for example, those resulting from hot air duct bursts,
T Fires, and

T Fluid leaks or mechanical disruptions which cdei#di to damage to control system
electrical harnesses, connectors, or the control unit(s).

These local events would normally be limited to one Engine. Therefore, a local event is
not usually considered to be a common mode event, and common mode threatsas
HIRF, lightning and rain, are not considered local events.

When demonstration that there is no Hazardous Engine Effect is based on the assumption
that another function exists to afford the necessary protection, it should be shown that
this functionis not rendered inoperative by the same local event on the Engine (including
destruction of wires, ducts, power supplies).

It is considered that an overheat condition exists when the temperature of the system
components is greater than the maximum safe igasoperating temperature for the
components, as declared by the Engine applicant in the Engine instructions for
installation. The Engine Control System should not cause a Hazardous Engine Effect when
the components or units of the system are exposed tma@rheat or oveitemperature
condition. Specific design features or analysis methods may be used to show compliance
with respect to the prevention of Hazardous Engine Effects. Where this is not possible,
for example, due to the variability or the compligxof the Failure sequence, then testing

may be required.

The Engine Control System, including the electrical, electronic and mechanical parts of
the system, should comply with the fire specifications o180 and the interpretative
material of AMC E 1IBis relevant. This rule applies to the elements of the Engine Control
System which are installed in designated fire zones.

There is no prodbility associated with G5 5(c)(4). Hence, all foreseeable local events
should be considered. It is recognisedwever, that it is difficult to address all possible
local events in the intended aircraft installation at the time of Engine certification.
Therefore, sound Engineering judgement should be applied in order to identify the
reasonably foreseeable local exenCompliance with this specification may be shown by
considering the end result of the local event on the Engine Control System. The local
events analysed should be well documented to aid in certification of the Engine
installation.

The following guidareapplies to Engine Control System wiring:

T Each wire or combination of wires interfacing with the EECS that could be affected
by a local event should be tested or analysed with respect to local events. The
assessment should include opens, shorts to groand shorts to power (when
appropriate) and the results should show that Faults result in identified responses
and do not result in Hazardous Engine Effects.

T Engine control unit aircraft interface wiring should be tested or analysed for shorts
G2 FANONI Fi LRoSNE |YyR (0KSaS aK2d¢& aK2N
Hazardous Engine Effect. Where aircraft interface wiring is involved, the installer
shoul be informed of the potential effects of interface wiring Faults by means of
AYVF2NXYIGAZ2Y LINPOARSR Ay GKS 9y3IAYyS AyaidN
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responsibility to ensure that there are no wiring Faults which could affect more
than oneEngine. Where practical, wiring Faults should not affect more than one
channel. Any assumptions made by the Engine applicant regarding channel
separation should be included in the LOTC/LOPC analysis.

T Where physical separation of conductors is not practicafordination between
the Engine applicant and the installer should ensure that the potential for common
mode Faults between Engine Control Systems is eliminated, and between channels
on one Engine is minimised.

The applicant should assess by analysigest the effects of fluid leaks impinging on
components of the Electronic Engine Control System. Such conditions should not result
in a Hazardous Engine Effect, nor should the fluids be allowed to impinge on circuitry or
printed circuit boards and resul a potential latent Failure condition.

(8) SYSTEM SAFETY ASSESSMENT
(@) Scope of the assessment

The system safety assessmie(SSA) required under E&S5@d) should address all
operating modes, and the data used in the SSA should be substantiated.

The LOC/LOPC analysis described in Section 7 is a subset of the SSA. The LOTC/LOPC
analysis and SSA may be separate or combined as a single analysis.

The SSA should consider all Faults, both detected and undetected, and their effects on
the Engine Control Systeand the Engine itself. The intent is primarily to address the
Faults or malfunctions which only affect one Engine Control System, and therefore only
one Engine. However, Faults or malfunctions in aircraft signals, including those in-a multi
engine instdhtion that could affect more than one Engine, should also be included in the
SSA; these types of Heuare addressed under E35g).

The Engine Control System SSA and LOTC/LOPC analysis, or combined analyses, should
identify the applicable assumptiorsnd installation requirements and establish any
limitations relating to Engine Control System operation. These assumptions,
requirements, and limitations should be stated in the Engine instructions for installation

and operation as appropriate. If necesgathe limitations should be contained in the
airworthiness limitations section of the instructions for continued airwordss in
accordance with GBE 2%b)(1).

The SSA should address all Failure effects identified undé& 18 or G& 210, as
appropriate. A summary should be provided, listing the malfunctions or Failures and their
effects caused by the Engine Control System, such as:

T Failures affecting power or thrust resulting in LOTC/LOPC events.

T ChAfdz2NBA 6KAOK NIBA&dzt letthegpenafliy speoffichiiogsS Qa Ay
If these Failure cases are not considered as LOPC events according to paragraph
(7)(b)(ii) of this AMC, the expected frequency of occurrence for these events should
be documented.

T Transmission of erroneous parameters whicould lead to thrust or power
changes greater thaB% of Takeff Power or Thrus{10% for piston engines
installations) (e.g., false high indication of the thrust or power setting parameter)
or to Engine shutdown (e.g., high EGT or turbine temperatoréswy oil pressure).
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T Failures affecting functions included in the Engine Control System, which may be
considered aircraft functions (e.g. Propeller control, thrust reverser control,
control of cooling air, control of fuel recirculation)

T Failures resultinin Major Engine Effects and Hazardous Engine Effects.

The SSA should also consider all signals used by the Engine Control System, in particular
any crossEngine control signals and aignals as described in-ES(i).

The criticality of functions inctled in the Engine Control System for aircraft level
functions needs to be defined by the aircraft applicant.

(b) Criteria
The SSA should demonstrate or provide the following:
() Compliance with GBE 510 or C& 210, as appropriate.

(i)  For Failures leadg to LOTC/LOPC evergsmpliance with the agreed LOTC/LOPC
rate for the intended installation (see paragraph (7)(d) of this AMC).

(i) For Failures affecting Engine operability but not leading to LOPC events,
compliance with the expected total frequenofoccurrence of Failures that result
in Engine response that is n@oempliant with C&E 390, CG& 50@a) and CE& 745
specifications (as appropriate). The acceptability of the frequency of occurrence
for these events along with any aircraft flight dedkdications deemed necessary
to inform the flight crew of such a conditionwill be determined at aircraft
certification.

(iv) The consequence of the transmission of a faulty parameter

The consequence of the transmission of a faulty parameter by then&@pntrol
System should be identified and included, as appropriate, in the LOTC/LOPC
analysis. Any information necessary to mitigate the consequence of a faulty
parameter transmission should be contained in the Engine operating instructions.

For examplethe Engine operating instructions may indicate that a display of zero
oil pressure be ignored flight if the oil quantity and temperature displays appear
normal. In this situation, Failure to transmit oil pressure or transmitting a zero oil
pressure sigal should not lead to an Engine shutdown or LOTC/LOPC event.
Admittedly, flight crew initiated shutdowns have occurreesiervice during such
conditions. In this regard, if the Engine operating instructions provide information
to mitigate the condition, tkn control system Faults or malfunctions leading to the
condition do not have to be included in the LOTC/LOPC analysis. In such a situation,
the loss of multiple functions should be included in the LOTC/LOPC analysis. If the
display of zero oil pressure drzero oil quantity (or high oil temperature) would
result in a crew initiated shutdown, then those conditions should be included in
the systems LOTC/LOPC analysis.

(c) Malfunctions or Faults affecting thrust or power

In multiengine aeroplanes, Faultkat result in thrust or power changes of less than
approximately 10% of Talaf Power or Thrust may be undetectable by the flight crew.
This level is based on pilot assessment and has been in use for a number of years. The
pilots indicated that flight @ws will note the Engine operating differences when the
difference is greater than 10% in asymmetric thrust or power.
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The detectable difference level for Engines for other installations should be agreed with
the installer.

When operating in the takeff envelope, Uncovered Faults in the Engine Control System
which result in a thrust or power change of less than 3% (10% for piston engines
installations), are generally considered acceptable. However, this does not detract from
G§KS | LILIX A Ol y (nsuge that thé fulHp siisted 16 capable & providing the
declared minimum rated thrust or power. In this regard, Faults which could result in small
thrust changes should be random in nature and detectable and correctable during
routine inspections, overhds or powerchecks.

The frequency of occurrence of Uncovered Faults that result in a thrust or power change
greater than 3%of Takeoff Power or Thrustbut less than the change defined as an
LOTC/LOPC event, should be contained in the SSA documentiene are no firm
specifications relating to this class of Faults for Engine certification; however the rate of
occurrence of these types of Faults should be reasonably low, in the order* efvts

per Engine flight hour or less. These Faults may Qeired to be included in aircraft
certification analysis.

Signals sent from one Engine Control System to another in an aeroplane installation, such
as signals used for an Automatic TakEThrust Control System (ATTCS), synchrophasing,
etc., are addressednder CSE 5@g). They should be limited in authority by the receiving
Engine Control System, so that undetected Faults do not result in an unacceptable change
in thrust or power on the Engine using those signals. The maximum thrust or power loss
on the Egine using a crogsngine signal should generally be limited to 3% absolute
difference of the current operating condition.

Note: It is recognised that ATTCS, when activated, may command a thrust or power
increase of 10% or more on the remaining Enginét(& also recognised that signals sent
from one Engine control to another in a rotorcraft installation, such as load sharing and
One Engine Inoperative (OEIl), can have a much greater impact on Engine power when
those signals fail. Data of these Failaredes should be contained in the SSA.

When operating in the takeff envelope, detected Faults in the Engine Control System,
which result in a thrust or power change of up to 10% (15% for piston engines) may be
acceptable if the total frequency of occurmm for these types of Failures is relatively
low. The predicted frequency of occurrence for this category of Faults should be
contained in SSA documentation. It should be noted that requirements for the allowable
frequency of occurrence for this category Baults and any need for a flight deck
indication of these conditions would be reviewed during aircraft certification. A total
frequency of occurrence in excess of“1@vents per Engine flight hour would not
normally be acceptable.

Detected Faults in sigls exchanged between Engine Control Systems should be
accommodated so as not to result in greater than a 3% thrust or power change on the
Engine using the crod€sngine signals.

(9) PROTECTIVE FUNCTIONS

(@)

Rotor Overspeed Protection.

Rotor overspeedprotection is usually achieved by providing an independent-cpeed
protection system, such that it requires two independent Faults or malfunctions (as
described below) to result in an uncontrolled ovapeed.
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(b)

The following guidance applies if the rotrer-speed protection is provided solely by an
Engine Control System protective function.

For dispatchable configurations, refer to-ES030 and AMC E 1030.

The SSA should show that the probability per Engine flight hour of an uncontrolled over
speed codition from any cause in combination with a Failure of the esmzed
protection system to function is less than one event per hundred million hours (a Failure
rate of 1@;8 events per Engine flight hour).

The overspeed protection system would be expectiedhave a Failure rate of less than
10c4 Failures per engine flight hour to ensure the integrity of the protected function.

A selftest of the overspeed protection system to ensure its functionality prior to each
flight is normally necessary for achievihg objectives. Verifying the functionality of the
overspeed protection system at Engine shutdown and/or stgtis considered
adequate for compliance with this requirement. It is recognised that some Engines may
routinely not be shut down between fligltycles. In this case this should be accounted
for in the analyses.

Because in some ovspeed protection systems there are multiple protection paths,
there will always be uncertainty that all paths are functional at any given time. Where
multiple paths an invoke the ovespeed protection system, a test of a different path
may be performed each Engine cycle. The objective is that a complete test of the over
speed system, including electroechanical parts, is achieved in the minimum number of
Engine cycke This is acceptable so long as the system meets &dilure rate.

The applicant may provide data that demonstrates that the mechanical parts (this does
not include the electremechanical parts) of the ovespeed protection system can
operate without Rilure between stated periods, and a periodic inspection may be
established for those parts. This data is acceptable in lieu of testing the mechanical parts
of the subsystem each Engine cycle.

Other protective functions

The Engine Control System m@asrform other protective functions. Some of these may
be Engine functions, but others may be aircraft or Propeller functions. Engine functions
should be considered under the guidelines of this AMC. The integrity of other protective
functions provided by tb Engine Control System should be consistent with a safety
analysis associated with those functions, but if those functions are not Engine functions,
they may not be a part of Engine certification.

As Engine Control Systems become increasingly integnati@thie aircraft and Propeller
systems, they are incorporating protective functions that were previously provided by
the aircraft or Propeller systems. Examples are reducing the Engine to idle thrust if a
thrust reverser deploys and providing the atfeather function for the Propeller when

an Engine fails.

The reliability and availability associated with these functions should be consistent with
the top level hazard assessment of conditions involving these functions. This will be
completed during aircraftertification.

For example, if an Engine Failure with loss of the dée#dher function is catastrophic at
the aircraft level and the autefeather function is incorporated into the Engine Control
System- the applicant will have to show for @5 instalations (or C&3 installations
certified to C&5 specifications) that an Engine Failure with loss of the -gedther
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function cannot result from a single control system Failure, and that combinations of
control system Failures, or Engine and controlaysFailures, which lead to a significant
Engine loss of thrust or power with an associated loss of the autofeather function may be
required to have an extremely improbable event rate (i.e-91€vents per Engine flight
hour).

Although these functions awievaluation at the aircraft level, it is strongly
recommended that, if practicable, the aircraft level hazard assessment involving these
functions be available at the time of the Engine Control System certification. This will
facilitate discussions and @wdination between the Engine and aircraft certification
teams under the conditions outlined in paragraph (15) of this AMC. It is recognised that
this coordination may not occur for various reasons. Because of this, the applicant should
recognise that dhough the Engine may be certified, it may not be installable at the
aircraft level.

The overall requirement is that the safety assessment of the Engine Control System
should include all Failure modes of all functions incorporated in the system. Thideisiclu
those functions which are added to support aircraft certification, so that the information
of those Failure modes will get properly addressed and passed on to the installer for
inclusion in the airframe SSA. Information concerning the frequenciescofrenice of
those Failure modes may be needed as well.

(10) SOFTWARE DESIGN AND IMPLEMENTATION

(@)

(b)

Objective

For Engine Control Systems that usewafe, the objective of CE 5(f) is to prevent as
far as possible software errors that would result inuaracceptable effect on power or
thrust, or any unsafe condition.

It is understood that it may be impossible to establish with certainty that the software
has been designed without errors. However, if the applicant uses the software level
appropriate forthe criticality of the performed functions and uses an approved software
development method, the Agency would consider the software to be compliant with the
requirement to minimise errors. In multiple Engine installations, the possibility of
software erros common to more than one Engine Control System may determine the
criticality level of the software.

Approved Methods

Methods for developing software, compliant with the guidelimesntained in the latest
edition of AMC 2@.15 are acceptable methods. Alternative methods for developing
software may be proposed by the applicant and are subject to approval by the Agency.

Software whichwasnot developed usinghe version of EE12 referenced in the latest
edition of AMC 2@.15is referred to as legacy software. In general, changes made to
legacy software applicable to its original installation are assured in the same manner as
the original certification. When legacy software is used in a new aircraft installation that
requiresthe latest edition of AMC 2Q.15, the original approval of the legacy software is
still valid, assuming equivalence to the required software level can be ascertained. If the
software equivalence is acceptable to the Agetaking into account the conditions
defined the latest edition of AMC 2015, the legacy software can be used in the new
installation that requiresAMC 26115 software. If equivalence cannot be substantiated,

all the software changes should be assutieugh the use of the latest edition ofvC
20-115.
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(c)

(d)

Level of software design assurance

In multiple Engine installations, the design, implementation and verification of the
software in accordance with Levelas(defined in the industry documents referred in the
latest edition of AMC 2Q15) is normally needed to achieve the certification objectives
for aircraft to be type certificated under €5, C7-Category A and E®-Category A.

The criticality of functions on other aircraft may be different, and therefore, a different
level of softwae developmentassurance may be acceptable. For example, in the case of
a piston engine in a singkngine aircraft, level G¢ defined in the industry documents
referred in the latest edition of AMC 21015 software has been found to be acceptable.

Determination of the appropriate software level may depend on the Failure modes and
consequences of those Failures. For example, it is possible that Failures resulting in
significant thrust or power increases or oscillations may be more severe than an Engine
shudown, and therefore, the possibility of these types of Failures should be considered
when selecting a given software level.

It may be possible to partition necritical software from the critical software and design
and implement the norcritical softwareto a lower level as defined by thedustry
documentseferred in the latest edition of AMC 20L5. The adequacy of the partitioning
method should be demonstrated. This demonstration should consider whether the
partitioned lower software levels are approgte for any anticipated installations. Should
the criticality level be higher in subsequent installations, it would be difficult to raise the
software level.

On-Board or Field Software Loading and Part Number Marking

The following guidelines shout followed when orboard or field loading of Electronic
Engine Control software and associated Electronic Part Marking (EPM) is implemented.

For software changes, the software to be loaded should have been documented by an
approved design change and reteal with a service bulletin.

For an EECS unit having separate part numbers for hardware and software, the software
part number(s) need not be displayed on the unit as long as the software part number(s)
is(are) embedded in the loaded software and can &efied by electronic means. When

new software is loaded into the unit, the same verification requirement applies and the
proper software part number should be verified before the unit is returned to service.

For an EECS unit having only one part numbéichvrepresents a combination of a
software and hardware build, the unit part number on the nameplate should be changed
or updated when the new software is loaded. The software build or version number
should be verified before the unit is returned to seevi

The configuration control system for an EECS that will be onboard/field loaded and using
electronic part marking should be approved. The drawing system should provide a
compatibility table that tabulates the combinations of hardware part numbers and
software versions that have been approved by the Agency. Thdetogd compatibility

table should be under configuration control, and it should be updated for each change
that affects hardware/software combinations. The applicable service bulletin should
define the hardware configurations with which the new software version is compatible.

The loading system should be in compliance with the guidelinéiseofatest edition of
AMC 20115.
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If the applicant proposes more than one source for loading, (e.g.,ttBskeass storage,
Secure Disk card, USB stick flagh,), all sources should comply with these guidelines.

The service bulletin should require verification that the correct software version has been
loaded after installation on the aircratft.

(e) Software Change Category

The processes and methods used to change software should not affextftinarelevel
of that software. For classification of software changes, refer to 84 in Appendix A of GM
21.A.91.

()  Software Changes by Others than the TC Holder

There are two types of potential software changes that could be implemented by
someone other than the original TC holder:

T option-selectable software, or
T usermodifiable software (UMS).

Optionselectable changes would have to be joestified utilising anethod of selection
which has been shown not to be capable of causing a control malfunction.

UMS is software intended for modification by the aircraft operator without review by the
certification authority, the aircraft applicant, or the equipment vend&or Engine
Control Systems, UMS has generally not been applicable. However, approval of UMS, if
required, would be addressed on a cdsecase basis.

In principle, persons othethan the TC holder may modify the software within the
modification constrairg defined by the TC holder, if the system has been certified with
the provision for software user modifications. To certify an Electronic Engine Control
System with the provision for software modification by others than the TC holder, the TC
holder should(1) provide the necessary information for approval of the design and
implementation of a software change, and (2) demonstrate that the necessary
precautions have been taken to prevent the user modification from affecting Engine
airworthiness especially ithe user modification iscorrectly implemented.

In the case where the software is changed in a manner neapjosved by the TC holder
4 GdzaSNJ Y2RAZAl KI2ZFERSNEKS LA AYI yi  gAf € Kl
requirements given in Part 21, subpé&.

(11) PROGRAMMABLE LOGIC DEVICES
CSE 50 (f) applies to devices referred to as Programmable Logic Devices.

Because of the nature and complexity of systems containing digital logic, the Programmable
Logic Devices should be developed using a structured development approach, commensurate
with the hazard associated with Failure or malfunction of the system in whiehdevice is
contained.

RTCA DQ54/ EUROCAE 18D which describes the standards for the criticality and design
assurance levels associated with Programmable Logic Devices development, is an acceptable
means, but not the only means, fehowing compliace with CS&E 5@f).

For offthe-shelf equipment or modified equipment, service experience may be used in showing
compliance to these standards. This should be acceptable provided the worst case Failure or
malfunction of the device for the new installatiae no more severe than that for original
installation of the same equipment on another installation. Consideration should also be given
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to any significant differences related to environmental, operational or the category of the
aircraft where the originatystem was installed and certified.

(12) AIRCRAFBUPPLIED DATA
(@) Objective

As required by CGB 5@g), in case of loss, interruption, or corruption of Airciaétpplied

Data, the Engine should continue to function in a safe and acceptable manner, withou
unacceptable effects on thrust or power, Hazardous Engine Effects, or loss of ability to
comply with the operating spditations of C& 390, C& 50@a) and C& 745, as
appropriate.

(b) Background

Historically, regulatory practice was to preserve tBagine independence from the
aircraft. Hence even with very reliable architecture, such as triply redundant air data
computer (ADC) systems, it was required that the Engine Control System provided an
independent control means that could be used to safiglyhe aircraft should all the ADC
signals be lost.

However, with the increased Engha@craft integration that is currently occurring in the
aviation industry and with the improvement in reliability and implementation of Aireraft
Supplied Data, the regatory intent is being revised to require that Fault Accommodation
be provided against single Failures of Aircfdipplied Data. This may include Fault
Accommodation by transition into another Control Mode that is independent of Aircraft
Supplied Data.

¢KS 9y3aAAYyS /2yiNRf {eadtsSyQa [he¢/ k[ht/ |yl f
system Failures in all allowable Engine Control System and air data system dispatch
configurations.

When AircraftSupplied Data can affect Engine Control System operatiee applicant
should address the following items, as applicable, in the SSA or other appropriate
documents:

T Software in the data path to the EECS should be at a level consistent with that
defined for the EECS. The data path may include other aircraifp@@nt, such as
aircraft thrust management computers, or other avionics equipment.

T The applicant should state in the instructions for installation that the aircraft
applicant is responsible for ensuring that changes to aircraft equipment, including
software, in the data path to the Engine do not affect the integrity of the data
provided to the Engine as defined by the Engine instructions for installation.

T The applicant should supply the effects of faulty and corrupted AirSafiplied
Data on the EECSthme Engine instructions for installation.

T The instructions for installation should state that the installer should ensure that
those sensors and equipment involved in delivering information to the EECS are
capable of operating in the EMI, HIRF and ligigrenvironments, as defined in the
certification basis for the aircraft, without affecting their proper and continued
operation.

T The applicant should state the reliability level for the Aircdipplied Data that
was used as part of the SSAand LOTC/LIOPE f @ AA & & 'y al aadzyS
instructions for installation.
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(€)

As stated in GE 5(g), thrust and power command signals sent from the aircraft are not
subject b the specifications of G5 5{g)(2). If the aircraft thrust or power command
system iconfigured to move the Engine thrust or power levers or transmit an electronic
signal to command a thrust or power change, the Engine Control System merely responds
to the command and changes Engine thrust or power as appropriate. The Engine Control
Systen may have no way of knowing that the sensed throttle or power lever movement
was correct or erroneous.

In both the moving throttle (or power lever) and nomoving throttle (or power lever)

O2y FAAdzNI GA2yaz Al Aa UK Saproper inctiofaShhidrd NB a LJ
analysis is performed on the aircraft system involved in generating Engine thrust or power
O2YYlIyRazX FTyYyR G(KIFIG (GKS &adaeadaSy yvYSSia GKS |
assessment safety related specifications. This task isiemaft certification issue,
K2gS@OSNI ClLAfdz2NBa 2F (KS aeadSy akz2dZ R 0SS A\
Design assessment

The applicant should prepare a Fault Accommodation chart that defines the Fault
Accommodation architecture for theiraft-Supplied Data.

There may be elements of the Engine Control System that are mounted in the aircraft
and are not part of the Engine type design, but which are dedicated to the Engine Control
System and powered by it, such as a throttle position ko In these instances, such
elements are considered to be an integral component of the Electronic Engine Control
System and are not considered aircraft data.

In the case where the particular Failure modes of the aircraft air data may be unknown,

the typical Failure modes of loss of data and erroneous data should be assumed. The term
GSNNRyS2dza RIFEGFE Aa dzaSR KSNBAYy (2 RSaONAOG
valid but is incorrect.

Such assumptions and the results of the evaluation of erronadusaft data should be
provided to the installer.

The following are examples of possible means of accommodation:
T Provision of an Alternate Mode that is independent of Aire&tipplied Data.

T Dual sources of aircrafiupplied sensor data with local Engsensors provided as
voters and alternate data sources.

T Use of synthesised Engine parameters to control or as voters. When synthesised
parameters are used for control or voting purposes, the analysis should consider
the impact of temperature and other emeinmental effects on those sensors
whose data are used in the synthesis. The variability of any data or information
necessary to relate the data from the sensors used in the synthesis to the
parameters being synthesised should also be assessed.

T Triple redundant ADC systems that provide the required data.

If for aircraft certification it is intended to show that the complete loss of the aircraft air

data system itself is extremely improbable, then it should be shown that the aircraft air
data system is unadtted by a complete loss of aircraft generated power, for example,

backed up by battery power. (S&&MC 201)
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(d)

(€)

Effects on the Engine
CSE 510 defines the Hazardous Engine Effects for turbine Engines.

CSE 5(g)is primarily intended to address the effects of aircraft signals, such as aircraft
air data information, or other signals which could be common to all Engine Control
Systems in a mulEngine installation. The control system design should ensure that the
full-up system is capable of providing the declared minimum rated thrust or power
throughout the Engine operating envelope.

CSE 5(g) requires the applicant to provide an analysis of the effect of loss or corruption
of aircraft data on Engine thrust or per. The effects of Failures in Airck&ftipplied Data
should be documented in the SSA as described in Section (8) above. Where appropriate,
aircraft data Failures or malfunctions that contribute to LOTC/LOPC events should be
included in the LOTC/LOPC asd.

Validation

Functionality of the Fault Accommodation logic should be demonstrated by test, analysis,
or combination thereof. In the case where the aircraft air data system is not functional
because of the loss of all aircraft generated power, the Engine Control Sghtauid
include validated Fault Accommodation logic which allows the Engine to operate
acceptably with the loss of all aircraftpplied air data. Engine operation in this system
configuration should be demonstrated by test.

For all dispatchable Controlddes, see GE 1030 and AMC E 1030.

If an Alternate Mode, independent of AircréBupplied Data, has been provided to
accommodate the loss of all data, sufficient testing should be conducted to demonstrate
that the operability specifications have been methen operating in this mode.
Characteristics of operation in this mode should be included in the instructions for
installation and operation as appropriate. This Alternate Mode need not be dispatchable.

(13) AIRCRAFT SUPPLIED ELECTRICAL POWER

(@)

(b)

Objectie

The objective is to provide an electrical power source that is single Fault tolerant
(including common cause or mode) in order to alltve EECS to comply with €S
50(c)(2). The most common practice for achieving this objective has been to provide a
dedicated electrical power source for the EECS. When aircraft electrical power is used,
the assumed quality and reliability levels of this aircraft power should be contained in the
instructions for installation.

Electrical power sources

An Engine dedicatepower source is defined herein as an electric power source providing
electrical power generated and supplied solely for use by a single Engine Control System.
Such a source is usually provided by an alternator(s), mechanically driven by the Engine
or thetransmission system of rotorcraft. However, with the increased integration of the
Engineaircraft systems and with the application of EECS to small Engines, both piston
and turbine, use of an Engikmounted alternator may not necessarily be the only desig
approach for meeting the objective.

Batteries are considered an Aircr&8upplied Power source except in the case of piston
Engines. For piston Engines, a battery source dedicated solely to the Engine Control
System may be accepted as an Engine dedicpt®der source. In such applications,

Powered by EASA eRules Page48of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 263A
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

(€)

(d)

appropriate information for the installer should be provided including, for example,
health status and maintenance requirements for the dedicated battery system.

Analysis of the design architecture

An analysis and review of the design architecture should identify the requirements for
Engine dedicated power sources and Aircfdipplied Power sources. The analysis
should include the effects of losing these sources. If the Engine is dependent on Aircraft
Supplied Bwer for any operational functions, the analysis should result in a definition of
the requirements for AircrafSupplied Power.

The following configurations have been used:

T EECS dependent on Aircr8ftipplied Power

T EECS independent of Aircksftipplied Paver (Engine dedicated power source)
T AircraftSupplied Power used for functions, switched by the EECS

T AircraftSupplied Power directly used for Engine functions, independently from the
EECS

T AircraftSupplied Power used to back up the Engine dedicated psaugice

The capacity of any Engine dedicated power souregquired to comply with C&
50(h)(2), should provide sufficient margin to maintain confidence that the Engine Control
System will continue to function in all anticipated Engine operating condititnese the
control system is designed and expected to recover Engine operation automatieally in
flight. The autonomy of the Engine Control System should be sufficient to ensure its
functioning in the case of immediate automatic relight after unintendedtcimn.
Conversely, the autonomy of the Engine Control System in the whole envelope of restart
in windmilling conditions is not always required. This margin should account for any other
anticipated variations in the output of the dedicated power source sagthose due to
temperature variations, manufacturing tolerances and idle speed variations. The design
margin should be substantiated by test and/or analysis and should also take into account
any deterioration over the life of the Engine.

AircraftSupplied Power Reliability

Any AircraftSupplied Power reliability values used in system analyses, whether supplied
by the aircraft manufacturer or assumed, should be contained in the instructions for
installation.

When AircraftSupplied Power is used in aaychitecture, if aircraft power Faults or
Failures can contribute to LOTC/LOPC or Hazardous Engine Effects, these events should
be included in the Engine SSA and LOTC/LOPC analyses.

When compliance with G5 5¢h)(1) imposes an Engine dedicated power seuFailure

of this source should be addressed in the LOTC/LOPC analysis required uBd&d (Ch

While no credit is normally necessary to be given in the LOTC/LOPC analysis for the use
of AircraftSupplied Power as a bauok power source, Aircrafbuppled Power has
typically been provided for the purpose of accommodating the loss of the Engine
dedicated power source. However, LOTC/LOPC allowance and any impact on the SSA for
the use of AircrafiSupplied Power as the sole power source for an Engine aldd#ck

up System or as a bacip power source would be reviewed on a cédecase basis.

In some system architectures, an Engine dedicated power source may not be required
and AircraftSupplied Power may be acceptable as the sole source of power.

Powered by EASA eRules Page49of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 263A
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

An exanple is a system that consists of a primary electronic single channel and a full
capability hydromechanical Badlp System that is independent of electrical power (a full
capability hydromechanical control system is one that meets ail §:cifications ahis

not dependent on aircraft power). In this type of architecture, loss or interruption of
AircraftSupplied Power is accommodated by transferring control to the hydromechanical
system. Transition from the electronic to the hydromechanical contraitesy is
addressed under G5 5@b).

Another example is an EECS powered by an aircraft power system that could support a
critical fly-by-wire flight control system. Such a power system may be acceptable as the
sole source of power for an EECS. In this exaritgbould be stated in the instructions

for installation that a detailed design review and safety analysis is to be conducted to
identify latent failures and common cause failures that could result in the loss of all
electrical power. The instructions shdualso state that any emergency power sources
must be known to be operational at the beginning of the flight. Any emergency power
sources must be isolated from the normal electrical power system in such a way that the
emergency power system will be availea no matter what happens to theormal
generated power systentf batteries are the source of emergency power, there must be

a means of determining their condition prior to flight, and their capacity must be shown
to be sufficient to assure exhaustionlwiot occur before getting the aircraft safely back

on the ground.

This will satisfy that appropriate reliability assumptioms provided to the installer.
(e) AircraftSupplied Power Quality

When AircraftSupplied Power is necessary for operation af Bngine Control System,

CSE 5@h)(3) specifies that the Engine instructions for installation contain the Engine
/I 2y 0ONRE {eaidiSyQa StSOGNROIFE LJ2g6SNI &adzLILi &
configurations listed in paragraph (13)(c) or anyrmonfigurations or novel approach

not listed that use AircrafBupplied Power. These quality requirements should include
steady state and transient undewoltage and overoltage limits for the equipment. The
power input standards of RTCA RR60/EUROCABDHE4 are considered to provide an
acceptable definition of such requirements. If RTCAIBOEUROCAE H is used, any
exceptions to the power quality standards cited for the particular category of equipment
specified should be stated.

It is recognised tht the electrical or electronic components of the Engine Control System
when operated on AircrafSupplied Power may cease to operate during some low
voltage aircraft power supply conditions beyond those required to sustain normal
operation, but in no casshould the operation of the Engine control result in a Hazardous
9y AAYS 9FFSOGP® LY FTRRAGAZ2YZ t2¢ @2t 0l 3S
capability should not cause permanent loss of function of the control system, or result in
inappropriate control system operation which could cause the Engine to exceed any
operational limits, or cause the transmission of unacceptable erroneous data.

When aircraft power recovers from a lewoltage condition to a condition within which

the control systems expected to operate normally, the Engine Control System should
resume normal operation. The time interval associated with this recovery should be
contained in the Engine instructions for installation. It is recognised that AvStadplied
Power conditbns may lead to an Engine shutdown or Engine condition which is not
recoverable automatically. In these cases the Engine should be capable of being
restarted, and any special flight crew procedures for executing an Engine restart during
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such conditions shdd be contained in the Engine instructions for operation. The
acceptability of any nomecoverable Engine operating conditionas a result of these
AircraftSupplied Power conditionswill be determined at aircraft certification.

If AircraftSupplied Bwer supplied by a battery is required to meet an "all Engines out"
restart requirement, the analysis according to paragraph 13(c) should result in a
definition of the requirements for this Aircraupplied Power. In any installation where
aircraft electical power is used to operate the Engine Control System, such as low Engine
speed inflight re-starting conditions, the effects of any aircraft electrical dsusgtching
transients or power transients associated with application of electrical loads, widt c
cause an interruption in voltage or a decay in voltage below that level required for proper
control furctioning, should be considered.

(  Effects on the Engine

Where loss of aircraft power results in a change in Engine Control Mode, the Control
Mode transition should meethe specifications of G5 5@b).

For some Engine control functions that rely exclusively upon AirSgiplied Power, the

loss of electrical power may still be acceptable. Acceptability is based on evaluation of
the change in Enige operating characteristics, experience with similar designs, or the
accommodation designed into the control system.

Examples of such Engine control functions that have traditionally been reliant on aircraft
power include:

T Engine start and ignition

T Thrug Reverser deployment

T Anti-lcing (Engine probe heat)
T Fuel ShuOff

T Overspeed Protection Systems

T Non-critical functions that are primarily performance enhancement functions
which, if inoperative, do not affect the safe operation of the Engine.

(g) Validaion

The applicant should demonstrate the effects of loss of AireBafiplied Power by Engine
test, system validation test or bench test or combination thereof.

(14) PISTON ENGINES

Piston Engines are addressed by the sections above; no additional speidEnce is
necessary.

CSE 50 specifications are applicable to these Engines but, when interpretation is necessary, the
conditions which would be acceptable for the aircraft installation should be considered.

(15) ENGINE, PROPELLER AND AIRCRAFT SWEIEEBSATION AND INTRIRLATION BETWEEN
ENGINE, PROPELLER AND AIRCRAFT CERTIFICATION ACTIVITIES

(@) Aircraft or Propeller Functions Integrated into the Engine Control System

This involves the integration of aircraft or Propeller functions (i.e., those liaze
traditionally not been considered Engine control functions), into the Electronic Engine
/I 2y 0iNRBE {2daiSyQa KINRgFINB FyR az2Fdsl NBo
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Examples of this include thrust reverser control systems, Propeller speed governors,

which govern speed by varying pitémd ATTCS. When this type of integration activity is

pursued, the EECS becomes partbfy R a4 K2dzZ R 6S Ay Of dZRSR Ay
although the aircraft functions incorporated into the EECS may receive review at Engine
certification, the acceptabtly of the safety analysis involving these functions should be
determined at aircraft certification.

¢KS 99/ { YI& 06S O2yFAIdzZNBR (G2 O2yilAy 2yfeé
it may contain virtually all of it. Thrust reverser control gyss are an example where

only part of the functionality is included in the EECS. In such cases, the aircraft is
configured to have separate switches and logic (i.e., independent from the EECS) as part

of the thrust reverser control system. This separatbreverser control system elements

and logic provides an architectural means to limit the criticality of the functions provided

by the EECS.

However, in some cases the EECS may be configured to incorporate virtually all of a
critical aircraft function. Bx Y LJX Sa 2F GKA A AGa@ANIdzZf O2YLI S
are EECS which contain full authority to govern Propeller speed in turboprop powered

aircraft and ATTCS in turbofan power aircraft.

The first of these examples is considered critical becatis® Engine fails, the logic in

the Engine Control System should be configured to feather the Propeller on that Engine.
Failure to rapidly feather the Propeller following an Engine Failure results in excessive
drag on the aircraft, and such a conditiomdae critical to the aircraft. When functions

like these are integrated into the Engine control such that they render an EECS critical,
special attention should be paid to assuring that no single (including common
cause/mode) Failures could cause the caltiFailure condition, e.g. exposure of the EECS
to overheat should not cause both an Engine shutdown and Failure of the Propeller to
feather.

The second example, that of an ATTCS, is considered critical because the system is
required to increase the thrasof the remaining Engine(s) following an Engine Failure
during takeoff, and the increased thrust on the remaining Engines is necessary to achieve
the required aircraft performance.

All of the above examples of integration involve aircraft functionaligt thould receive
significant review during aircraft certification.

(b) Integration of Engine Control Functions into Aircraft Systems

The trend toward systems integration may lead to aircraft systems performing functions
traditionally considered part of thEngine Control System. Some designs may use aircraft
systems to implement a significant number of the Engine Control System functions. An
example would be the complex integrated flight and Engine Control Systanegrated

in aircraft avionics unitswhich govern Engine speed, rotor speed, rotor pitch angle and
rotor tilt angle in tiltrotor aircraft.

In these designs, aircraft systems may be required to be used during Engine certification.
In such cases, the Engine applicant is responsible for specifyg requirements for the
EECS in the instructions for installation and substantiating the adequacy of those
requirements.

An example of limited integration would be an Engine control which receives a torque
output demand signal from the aircraftand te® y R4 o6& OKF y3IAy3ad GKS 9
and other variables to meet that demand. However, the EECS itself, which is part of the
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type design, provides all the functionality required to safely operate the Engine in
accordance with GE or other applicablepgcifications.

(c) Certification activities
()  Objective

To satisfy the aircraft specifications, such as CS 25.901, CS 25.903 and CS 25.1309,
an analysis of the consequences of Failures of the Engine Control System on the
aircraft has to be made. The Engiapplicant should, together with the aircraft
applicant, ensure that the software levels and safety and reliability objectives for

the Engine electronic control system are consistent with these specifications.

(i)  Interface Definition and System Respitnilities

System responsibilities as well as interface definitions should be identified for the
functional and hardware and software aspects between the Engine, Propeller and
the aircraft systems in the appropriate documents.

The Engine/Propeller/aircratocuments should cover in particular:

T Functional requirements and criticality (which may be based on Engine,
Propeller and aircraft considerations)

T Fault Accommodation strategies

T Maintenance strategies

T The software level (per function if necessary),
T Thereliability objectives for:

T LOTC/LOPC events

T Transmission of faulty parameters

T The environmental requirements including the degree of protection against
lightning or other electromagnetic effects (e.g. level of induced voltages that
can be supported at thimterfaces)

T Engine, Propeller and aircraft interface data and characteristics
T Aircraft power supply requirements and characteristics (if relevant).
(iii)  Distribution of Compliance Tasks

The tasks for the certification of the aircraft propulsion systenuipped with
Electronic Engine Control Systems may be shared between the Engine, Propeller
and aircraft applicants. The distribution of these tasks between the applicants
should be identified and agreed with the appropriate Engine, Propeller and aircraft
authorities. For further information refer t&MC 2061.

The aircraft certification should deal with the overall integration of the Engine and
Propeller in compliance with the applicable aircraft specifications.

The Enme certification will address the functional aspects of the Engine Control
System in compliance with the applicable Engine specifications.

Appropriate evidence provided for Engine certification should be used for aircraft
certification. For example, theuglity of any aircraft function software and
aircraft/Engine interface logic already demonstrated for Engine certification should
need no additional substantiation for aircraft certification.
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[Amdt 20/2]
[Amdt 20/10]

Two examples are given below to illustrate this principle.

(A)

(B)

Case of an EECS performing the functions for the control of the Engine and
the functions for the control of the Propeller.

The Engine certification would address all general requirements such as
software quality assurance procedures, EMI, HIRF and lighpnatgction
levels, effects of loss of aircragtipplied power.

The Engine certification would address the functional aspects for the Engine
functions (safety analysis, rate for LOTC/LOPC events, effect of loss of
AircraftSupplied Data, etc.). The FaultcAmmodation logic affecting the
control of the Engine, for example, will be reviewed at that time.

The Propeller certification will similarly address the functional aspects for
the Propeller functions. The Fault Accommodation logic affecting the control
of the Propeller, for example, will be reviewed at that time.

In this example, the Propeller functions and characteristics defined by the
Propeller applicant, that are to be provided by the Engine Control System,
would normally need to be refined by fligtest. The Propeller applicant is
responsible for ensuring that these functions and characteristics, that are
provided for use during the Engine certification programme, define an
airworthy Propeller configuration, even if they have net peen refined by
flight test.

With regard to changes in design, agreement by all parties involved should
be reached so that changes to the Engine Control System that affect the
Propeller system, or vice versa, do not lead to any inadvertent effects on the
other system.

Case of an aircraft computer performing the functions for the control of the
Engine.

The aircraft certification will address all general requirements such as
software quality assurance procedures, EMI, HIRF and lightning protection
levels.

The aircraft ceification will address the functional aspects for the aircraft
functions.

The Engine certification will address the functional aspects for the Engine
functions (safety analysis, rate for LOTC/LOPC events, effect of loss of
AircraftSupplied Data, etc.)hE Fault Accommodation logic affecting the
control of the Engine, for example, will be reviewed at that time.
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AMC20-4A

ED Decision 2013/026/R

ThisAMC presents Acceptable means of Compliance relative to the implementation of Basic RNAV
operations within European designated Airspace, from January T8@&AMChasbeenco-ordinated
with EUROCONTROL.

1 PURPOSE

This document provides acceptable means of compliance for airworthiness approval and
operational criteria for the use of navigation systems in European airspace designated for Basic
RNAYV operations. The document estslies an acceptable means, but not the only means, that

can be used in the airworthiness approval process, and provides guidelines for operators where
GPS standloneequipment is used as the means for Basic RNAV operations. The document is
in accordance wh the April 1990 directive issued by the Transport Ministers of ECAC member
states and with regard to the Basic RNAV operations as defined within the EUROCONTROL
Standard003-93 Edition 1 and satisfies the intent of ICAO Do@8613-AN/937 Manual on
Requied Navigation Performance (RNIPfst Edition- 1994. It is consistent alseith Regional
Supplementary Procedures containaithin ICAO Doc 7030.

2 SCOPE

Thisdocument provides guidance related to navigation systems intended to be used for Basic
RNAV opetions and considers existing airworthiness approval standards as providing
acceptable means of compliance. The content is limited to general certification considerations
including navigation performance, integrity, functional requirements and systenationits.

Compliance with the guidance in this Leaflebes not constitute an operational
authorisation/approvako conduct Basic RNAV operations. Aircraft operators should apply to
their Authority for such an authorisation/approval.

ICAO RNR criteria areoutside the scope of thiBMC, buit isexpected thahavigation systems
based on position updating from traditional radio aids and approved for Basic RNAV operations
in accordance with this AMC will have an RNgapability.

Related specifications

CS/FARS.1301, 25.1307, 25.1309, 25.1321, 25.1322, 25.1431
CS/FAR 23.1301, 23.1309, 23.1311, 23.1321, 23.1322, 23.1431
CS/FAR 27.1301, 27.1309, 27.1321, 27.1322

CS/FAR 29.1301, 29.1309, 29.1321, 29.1322, 29.1431
operating requirements

ATC Documents

EUROCONTRGtandard Document 0633 Edition 1

ICAO D0c9613AN/937 - Manual on RequiredNavigationPerformance(RNP)First Edition -
1994
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Related documents

EASA Acceptable means of Compliance

AMC 2511
AMC 265

Electronic Display Systems

Acceptable Means a€ompliance for Airworthiness Approval and Operational Crits
for the use of the NAVSTAR Global Positioning System (GPS)

AMC 20115 (latest version) Software considerations for certification of airborne systems and

equipment

FAA Advisory Circulars

AC20-121 A Airworthiness Approval of LORAN C for use in the U.S. National Airspace Systerr

AC 20130()  Airworthiness Approval of Mulsensor Navigation Systems for use in the U.S. Nati
Airspace System

AC 20138 Airworthiness Approval of NAVSTAR Gldbaditioning System (GPS) for use as a
and IFR Supplemental Navigation System

AC 254 Inertial Navigation Systems (INS)

AC 2515 Approval of FMS in Transport Category Airplanes

AC 945 A Approval of Area Navigation Systems for use in the U S. Na#drspace System

ETSOs

ETSE@C115b Airborne Area Navigation Equipment Using Multi Sensor Inputs

ETSE@C129a Airborne Supplemental Navigation Equipment Using the Global Positioning S
(GPS)

ETSE&C145 Airborne Navigation Sensors Using the Glddaditioning System (GPS) Augmented
the Wide Area Augmentation System (WAAS).

ETSEC146 StandAlone Airborne Navigation Equipment Using the Global Positioning System

Augmented by the Wide Area Augmentation System (WAAS)

EUROCAE/RTCA documents

ED27

ED28

ED39
ED40

ED58

ED72()
DO180()

Minimum Operational Performance Requirements (MOPR) for Airborne .
Navigation Systems, based on VOR and DME as sensors

Minimum Performance Specification (MPS) for Airborne Area Navigation Comg
Equipment based on VOR and DME as sensors

MOPR for Airborne Area Navigation Systems, based on two DME as sensors

MPS for Airborne Computing Equipment for Area Navigation System using two D
sensors

Minimum Operational Performance Specification (MOPS) for Area Navig
Eaquipment using MultiSensor Inputs

MOPS for Airborne GPS Receiving Equipment

Minimum Operational Performance Standards (MOPS) for Airborne Area Navic
Equipment Using a Single Collocated VOR/DME Sensor Input
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D018 MOPS for Airbornérea Navigation Equipment Using Multi Sensor Inputs

DO200 Preparation, Verification and Distribution of Usgelectable Navigation Data Bases
D020 User Recommendations for Aeronautical Information Services

DO208 MOPS for Airborne Supplemental Navigat Equipment Using Global Positionii

System (GPS)

3 SYSTEMS CAPABILITY

Area navigatiofRNAYV) is a method which permits aircraft navigation almmgdesired flight
path within the coverage of either station referenced navigation aids or withirithiés of the
capability of selcontained aids, or a combination of both methods.

In generaterms, RNAV equipment operates by automatically determining aircraft position from
one, ora combination, of the following together with the means to establiskl &mllow a
desired path:

VOR/DME

DME/DME

INS* or IRS

LORAN C*

GPS*

Equipment marked with an asterisk *, is subject to the limitations contained in paragraph 4.4.2.
4 AIRWORTHINESS APPROVAL

4.1 Criteria For Basic RNASYstem

4.1.1 Accuracy

The navigatiorperformance of aircraft approved for Basic RNAV operations within
European airspace requires a track keeping accuracy equal to or better than +/
NM for 95%of the flight time. Thisvalue includes signal source error, airborne
receiver error, display sgemerror andflight technical error.

This navigation performance assumes the necessary coverage provided by satellite
or ground based navigation aids is available for the intended route to be flown.

4.1.2 Availability and Integrity

Acceptable means of agpliance for assessment of the effects associated with the
loss of navigation function or erroneous display of related information is given in
AMC 2511 paragraph 4 a (3)(viii).

Theminimum level of availability and integrity required for Basic RNAV sgsiiam

use in designated European airspace can be met by a single installed system
comprising one or more sensors, RNAV computer, control display unit and
navigation display(s) (e.g. NBSI or CDI) provided that the systesmonitored by

the flight crew ad that in the event of asystemfailure the aircraft retainsthe
capability to navigate relative to ground based navigation aids (e.g. VOR, DME and
NDB).
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4.2 Functional Criteria

4.2.1 Required Functions

The following system functions are the minimum regai to conduct Basic RNAV
operations.

(a) Continuous indication of aircraft position relative to track to be displayed to
the pilot flying on a navigation display situated in his primary field of view

In addition where the minimum flight crew is two pilptadication of aircraft
position relative to track to be displayed to the pilot not flying on a
navigation displagituatedin his primary field of view

(b) Display of distance and bearing to the active (To) waypoint
(c) Display of ground speed or time tioe active (To) waypoint
(d) Storage of waypoints; minimum of 4

(e) Appropriate failure indication of the RNAV system, including the sensors.

4.2.2 Recommended Functions

4.3

4.4,

In addition to the requirements of paragraph 4.2.1, the following system functions
and equipment characteristics are recommended:

(a) Autopilot and/or Flight Director coupling

(b) Present position in terms of latitude and longitude

(c) "Direct To" function

(d) Indication of navigation accuracy (e.g. quality factor)

(e) Automatic channeselection of radio navigation aids

(f)  Navigation data base

(g) Automatic leg sequencing and associated turn anticipation
Aircraft Flight Manuad MMEL (Master Minimum Equipment List)

The basis for certification should be stated in the Aircfafght Manual (AFM),
together with any RNAV system limitations. The AFM may also provide the
appropriate RNAV system operating and abnormal procedures applicable to the
equipment installed, including, where applicable, reference to required modes and
systemsconfiguration necessary to support an RNP capability.

The (Master) MinimuniEquipment LisMMEL/MEL shoulélentify the minimum
equipment necessary to satisfy the Basic RNAV criteria defined in paragraphs 4.1
and 4.2.

Basic RNAV System&cceptable Mans Of Compliance
4.4.1 Acceptable Means of Compliance

Navigation systems which are installed on aircraft in accordance with the
advisory material contained within FAA AG4BA, AC 24.30(), AC 2038

or AC 2515, are acceptable for BagkiNAVoperations.Where reference is
made in the AFM to either the above advisory material or the specific levels
of available navigation performance (RNP), no further compliance
statements will be required.
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Compliance may be based also on the lateral navigation standafised
in ETSE@115b, ETSO129a, ER7/28, EB39/40, DG187/ED58 or DO
180(). However, qualification d¢iie equipment to these standards, in itself,
is not considered as sufficient for the airworthiness approval.

4.4.2 Limitations on the Use of Navigati Systems

The following navigation systems, although offering an RNAV capability,
have limitations for their use in Basic RNAV operations.

4421 INS

INS without a function for automati@dio updating ofaircraft
position and approved in accordancewith AC 254, when
complying with the functional criteria of paragraph 4.2.1, may
be used only for a maximum of 2 hours from the last
alignment/position update performed on the ground.
Consideratiormay be given to specific INS configurations (e.g.
triple mix) where either equipment or aircraft manufacturer's
data, justifies extended use from the last-ground position
update.

INS withautomatic radio updating ddircraft position, including
those systems wheremanual selection of radio channels is
performed n accordance with flight crew procedures, should
be approved in accordance with AC-@BA or equivalent
material.

4422 LORAN C

No EASA advisory material currently exists for operational or
airworthiness approval oEORAN C system within European
airspae. Where LORAR coveragewithin EuropeanAirspace
permits use on certain Basic RNAV routes, AC2Z@ may be
adopted as a compliance basis.

4.4.2.3 GPS

The use of GPS to perform Basic RNAV operations is limited to
equipment approved to ETSOL29a, ETSO 145, or ETSQ

146 and which include the minimum system functions specified
in paragraph

4.2.1.Integrity should be provided by Receiver Autonomous Integrity Monitoring (RAIM)
or an equivalent means within a muliensor navigation system. The equipment
should be approved in accordance with tAMC 265. In addition, GPS staralone
equipment should include the following functions:

(a) Pseudorange step detection
(b) Health word checking.

These two additional functiom are required to be implemented in
accordanceavith ETS@C129ecriteria.

Traditional navigation equipment (e.g. VOR, DME and ADF) will need to be
installed and be serviceable, so as to provide an alternative means of
navigation.
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Note: Where GPS staraloneequipment provides the only RNAV capability
installed onboard the aircraftthis equipment, on its own, may be
incompatible with a future airspace infrastructuseichas Precision RNAV
routes, terminal procedures, and where implementation of an augmented
satellite navigation system will allow, the decommissioning of traditional
ground based radio navigation aids.

5 OPERATIONAL CRITERIA FOR USE OF GPRBIANNEQUIPMENT
5.1 General Criteria

GPS stanehlone equipment approved in accordance witie guidance providedh this
Leaflet, may be used for the purposes of conducting Basic RNAV operations, subject to
the operational limitations contained herein. Such equipment shouldperated in
accordance witlprocedures acceptable tihe Authority. The light crew should receive
appropriate training for use of the GPS staaldne equipment for the normal and
abnormal operating procedures detailed in paragraphs 5.2 and 5.3.

5.2 Normal Procedures

The procedures for the use of navigational equipment on BRNAV routes should
include thefollowing:

(@) During the preflight planning phase, given a GPS constellation of 23 satellites or
less (22 otess for GPS staralone equipment that incorporate pressure altitude
aiding), the availability of GPS integriiRAIM) should be confirmed for the
intended flight (route and time). This should be obtained from a prediction
program either grounébased, or provided asnaequipment function (see
Anrex 1), or from an alternative method that is acceptable to the Authority.

Dispatch should not be made in the event of predicted continuousdbSAIMof
morethan 5 minutes for any part of the intended flight.

(b) Where a navigation data base is instdll¢he data base validity (current AIRAC
cycle) shoulde checked before the flight;

(c) Traditional navigation equipment (e.g. VOR, DME and ADF) shoskldmted to
availableaids so as to allow immediate cresisecking or reversion in the event of
lossof GPS navigation capability.

5.3 Abnormal Procedures in the event of loss of GPS navigation capability

The operating procedures should identify the flight crew actions required in the
event of the GPS starmlone equipment indicating a loss of the intaégr
monitoring detection (RAIM) function or exceedance of integrity alarm limit
(erroneous position). The operating procedures should include the following:

(@) In the event of loss of the RAIM detection function, the GPS satomk
equipmentmay continueto be used for navigation. The flight crew should
attempt to crosscheck the aircraft position, where possible with VOR, DME
and NDB information, to confirm an acceptable level of navigation
performance. Otherwise, the flight crew should revert to an égive
means of navigation.

(b) Inthe event of exceedance of the alarm limit, the flight crew should revert
to analternative means of navigation.

[Amdt 20/10]
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ED Decision 2013/028

Where a GPS Receiver Autonomous Integrity Monitoring (RAIM) Prediction Program is used as a
means of compliance with paragraph 5.2(a) of this document, it should meet the following criteria:

1. The program should provide prediction of availabildf the integrity monitoring (RAIM)
function of the GPS equipment, suitable for conducting Basic RNAV operations in designated
European airspace.

2. The prediction program software should be developed in accordance with at least level D
guidelinesas defined in the industry documents referred in the latest edition of AMKCIZD

3.  The program should use either a RAIM algorithm identical to that usetheirairborne
equipment, or an algorithm based on assumptions for RAIM prediction that give a mor
conservative result.

4.  The program should calculate RAIM availability based on a samblis&angleof not less than
5 degrees, except where use of a lower mask angle has been demonstrateddodmable to
the Authority.

5.  The program should hawke capability to manually designate GPS satellites which have been
notified as being out of service for the intended flight.

6. The program should allow the user to select:
a) the intended route and declaredlternates;
b) thetime andduration of the inended flight.
[Amdt 20/10]
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1 PURPOSE

AMC20-5

ED Decision 2003/12/RM

This AMC establishes an acceptable means, but not the only meangahabe used for

airworthiness approval and provides guidelines for operators in the use of the NAVSTAR Global

Positioning System (GPS).
2 RELATED MATERIAL

DocumentID
EUROCAE ED 72A

ETSEC115b/

FAA TS@115 ()
ETSE@C129a/

FAA TS@129()
ETS@C145
ETS@C146

RTCA DO 208

FAA AC 2038

FAA AC 2Q030A

FAA AC 904

FAA Notice 8110.60
DOT/FAA/AARS/3

FAA Order 8400.10

3 BACKGROUND

3.1 The declaration bFull Operational Capabilitf-QC) for the NAVSTAR GPS constellation,

Title of Document

Minimum Operational Performance Specification fairborne GPS Receivir
Equipment used for Supplemental Means of Navigationk

Airborne Area Navigation Equipment using Msknsor Inputs

Airborne Supplemental Navigation Equipment using the Gldbasitioning
System (GPS)

Airborne Navigation Sensors Using the Global Positioning System
Augmented by the Wide Area Augmentation System (WAAS).

StandAlone Airborne Navigation Equipment Using the Global Positioning Sy
(GPSAugmented by the Wide Area Augmentation System (WAAS)

Minimum Operational Performance Standards for Airborne Suppleme
Navigation Equipment using Global Positioning System (GPS)

Airworthiness Approval of Global Positioningt8yn (GPS) Navigation Equipme
for use as a VFR and IFR Supplemental Navigation System (formerly FAA
811047).

Airworthiness Approval of Navigation or Flight Management Systems Integr
Multiple Navigation Sensors (formerly FNAtice 811648).

Guidelines for using GPS Equipment for IFRoke and Terminal Arec
Operations and for Noprecision Instrument Approaches in the US Natio
Airspace System

GPS as Primary Means of Navigafior Oceait/Remote Operations

FAA Aircraft Certification Human Factors and Operations Checklist for Stand
GPS Receivers (TSO C129 Class A)

HBAT 989, Guidelines for Operational Approval of Global Positioning Sy:
(GPSJo Provide the Primary Means of Class Il Navigation in Oceanic and R
Areas of Operation

by the United States Department of Defense (D@ Department ofTransportation

(DOT) gives the civil aviation community the opportunity to use the navigation

information provided by the constellation.
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3.2 Acceptable Means of Compliance for the use of GPS, will assist in the future development
of satellite based systems. The aim is to create a Global Navig&adallite System
(GNSS)inder civilian control. In the transition to the GNSS, and in order to obtain early
benefits, it will be necessary to augment the present military controlled syste@iRS
andGLONASSor example with a combination of geostationary satellites, ground based
integrity monitors, civilian funded satellites in conjunction with airborne integrity
monitoring techniques such as Receiver Autonomous Integrity Monitoring (RAIM). Other
techniques whereby the navigation system determines the integrity o&R& navigation
signals by using other installed aircraft sensor inputs such as INS, DME or other
appropriate sensors may be accepted.

Note: Full Operational Capability for GLONASSRhbssian navigation system has been
declared since 05.02.1996.

3.3  Wherever possible, EASA AMC on the use of GPS will follow that authorised by the FAA.
However, some differences will be inevitable due to differences in the organisation of

national airspacé Y R G KS RF GdzYy dzaASR (2 RSGSNXYAYS LkRa.
34 LG A& &aadsySR GKIG GKS {GFrGSwa 02RASE NB&LY

necessary steps to authorise/publish the use of GPS.

3.5 In the context of this AMGhe use of thedl SNXY o I IYIISNB/ 4 Oitaryspn/
I LILINE | OK & @

4 TERMINOLOGY

GPS Class A () equipmierEquipment incorporating both the GPS sensor and navigation
capability. This equipment incorporates RAIM as defined by FALTS39 ).

GPS Class B () equipmerqupment consisting of a GPS sensor that provides data to an
integrated navigation system e.g. flight management navigation system, -seusor
navigationsystem, (FAA TSOL29()).

GPS Class C () equipmemguipment consisting of a GPS sensor that previdigta to an
integrated navigation system (e.g. flight management navigation system, -seumsor
navigationsystem) which provides enhanced guidance to an autopilot or flight director in order
to reduce theflight technical error (FAA TST129()).

Receier Autonomous Integrity Monitoring (RAIM) A technique whereby a GPS receiver
processor determines the integrity of the GPS navigation signals using only GPS signals or GPS
signals augmented with altitude. This determination is achieved by a consistesly @mong
redundant pseudorange measurements. At least one satellite in addition to those required for
navigation should be in view for the receiver to perform the RAIM function (FAA-AB32@.C

90-94).

StandAlone GPS Navigation SysterSBtandalone GP&quipment is equipment that is not
combined with other navigation sensors or navigation systems such as DMEQ,draettial.
StandaloneGPS equipment can, however, include other augmentation features such as
altimetry smoothinggclock coasting. (FAA 2G-138).

5 AIRWORTHINESS APPROVAL

The following airworthiness criterion is applicatiehe installation oflGPS&quipmentintended
for IFR operation, certified according to-2% -25, -27 and-29 or the corresponding FAR or
national requirements on angircraft registered in a member state.
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5.1

5.2

5.3

General

This AMC uses FAA Advisory Circulars AC3@A and AC 2038 as the basis for
airworthiness approval of GPS.

C2NJ OSNIATFTAOFGA2Yya 3ANIYGSR LINA2NJ G2 G4KS A

are recognised as being equivalent. Tleasibility of this course of actiomas already
been shown: the two Notices have been used within Europe to approve aircraft
installations. This AMC is intended to prevent the proliferation of installations of systems
non-compliant with the current Advisory Circulars (based for example on the former FAA
interim policy dated July 20th 1992).

For multisensor navigation systems using GPS inputs, qualifiedtpribtie publication

of FAA TS@129, where the intent adhe T® may bedemonstrated, authorisation for
the use of the equipment for the purposes described in this interim guidance may be
granted.

ax

A\

¢KS C!'! 1/ wa FINB (2 0S dzASR Ia LYGSNLINBGI

applicable CS, on each application 251301 and 25.1309.

Ly GKS 1/ Qax oKSNB NBFSNBYyOS Aa YIRS (2
EAS/Aquivalent material should be substituted as appropriate.

Airworthiness Criteria

¢tKS F2ftf26Ay3a C!'! |/ Wa Iphkalofithe GRPSequpnénR | &
installation:

AC 26130A for multi-sensor navigation systems using GPS inputs
AC 20138 for standalone GPS equipment.

In addition to AC 2038 standalone GPS equipment will need to be approved to FAA
TSGC129.

For allclasses of equipment, integrity should be provided either by Receiver Autonomous
Integrity Monitoring (RAIM) or an equivalent method, e.g. by comparigitiin a multi-
sensomavigationsystem with other approved sensors. The following Table summarises
the Classes and sub class definitions. The types of equipment are specified in FAA TSO C
129( ). Refer to section 4 of this AMC for the definition of Class A, B or C.

Additional Criteria for all GPS installations

In showing compliance with the FAA AC mialewhen verifying GPS accuracyflight
test evaluations, position information should be referenced in ¥8& $oordinates.
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Class Stand Mt RAIM RAI.M En Route] Terminal NOR=RIeciSIon
Alone | Sensor Equiv. Approach
Al X X X X X

A2
Bl
B2
B3
B4
C1
C2
C3
C4

X X X X
X X X X X
X X X X
X X X X X
X X X X
X X X X X
X X X X
X X X X X
X X X X

5.4 Additional Criteria for Stanealone GPS equipment only.

The following points need to be taken into consideration as part ofdineorthiness
approval:

(@)

(b)

(€)
(d)

(€)

For IFR operations, Class A equipment, is required to be approved to either:
(i) FAATS@129a or

(i) FAA TS@129 and the additional paragraphs @).(xv).5 and (a).(6) of TSO
G129a.

Where other navigation sources, apdrom the standalone GPS equipment,
provide display and/or guidance to a Flight Director/Autopilot, means should be
provided for:

T a navigation source selector as the only means of selection;
T clear annunciation of the selected navigation source;

T display giidance information appropriate to the selected andvigation
source; and

T guidance information to a Flight Director/Autopilot appropriate to the
selected and navigation source.

Annunciations forFlight Director, Autopilot and navigation source should be
consistent, and compatible with the original design philosophy of the cockpit.

Loss of navigation capability should be indicated to the flight crew.

If altitude input is used, loss of altitude information should be indicated by the GPS
equipment.

Installation configuration features provided by the GPS equipment which affect
airworthiness or operational approval, such as

T external CDI selection;

T external CDI calibration;

T entering of GPS antenna height above ground,;
T serial Input/Output portconfiguration;

T reference datum
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should not be selectable by the pilot. Instructions on how to configure the GPS
equipment for the particular installation should be listed in the appropriate
manual.

()  Controls, displays, operating characteristics andt filterface to GP®&quipment
should be assessed in relation to flight crew workload, particularly in the approach
environment.

The FAA checklist concerning the pilot system interface characteristics (ref.
DOT/FAA/AARS/3) or an equivalent checklist shouid applied for GPS approval.

6 OPERATIONAL CRITERIA

This AMC describes acceptable operational criteria for oceanigpwgga, terminal and
approach operations, subject to the limitations given below. The operational criteria assumes
that the correspondingnstallation/airworthiness approval has been granted.

Operations of GPS equipment should be in accordance with theochPAMsupplement.The
(Master) Minimum Equipment List (MMEL/MEL) should identify the minimum equipment
necessary to satisfy operationsing GPS.

Compliance with the guidance material of this AMC, by itself, is not sufficient to meet the
airworthinessor operational criteria specified fdPrecision RNAYP-RNAV) operations (See
A&GMSectionl, Part 3, TGL 10).

The use of GPS for verticavigation should not be authorised.
6.1 Use of GPS for Oceanic,-Erute and Terminal areas

The following table summarises the operational conditions for the us&R®or IFR
oceanicdomestic erroute and terminal area operations.

Refer to chapter 7 for Tradtional IFR approved Tradtional IFR approved
specific operational  navigation equipment will need navigationequipmentwill need
criteria. to be available ta@ontinue the to be available ta@ontinue the
flight when integrity* is lost. flight when integrity* is lost.
* Integrity may be provided by  * Integrity may be provided by
RAIM or equivalent RAIM or equivalent
See Note 1 See Notes 1, 2 and 3
Notes:

(1) When applying these conditions, they mean

a) The groundbased aids on the route to be flowar ground basedaids for
RNAVRoutes are operational, and

b)  Aircraft equipment, other than GPS, suitable for the route to be flown, is
serviceable

(2) The SID/STAR will need to be selectable filmemnavigation data bas The coding
of the database will need tsupportthe officially published SID/STAR.

Caution: Some navigation data bases may not contain all required flight path
parameters to ensure compliance with the published procedure.

(3) When flying SID/STARS,

a) the procedure established by the State of the aerodrome has to be
authorised/published by that State for the use of GPS.
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b) the state of operator/registry (as applicable) has to approve the operator for
such operations.

6.2 Use of GPS Equipment for Ngmecision Approaches

In addition to the paragraph 6.1, GB&sed navigation equipment can be used to fly any
part of instrument norprecision approaches provided eachthe following conditions
are met anccheckedas requred during preflight planning

(a)

(b)

(c)
(d)

(e)

(f)

(9)

(h)

()

The State of operator/registry (as applicable) has authorised the use of-multi
sensor equipment using GPS as one sensor or GPS Class Al equipment for this
purpose;

the State of the aerodrome has authorised/published an approach for use with
GPS;

the published approach procedure is referenced to V@& $cordinates;

the navigation database contains current information on the 4poecision
approach to be flown (actual AIRAC cycle);

the approach to be flown is retrievable from the database dafines the location
of all navigation aids and all waypoints required for the approach;

the information stored in the data base is presented to the crew in the order shown
on the published norprecision approach plate;

the navigation data base wpaoints showing the no#precision approach cannot
be changed by the flight crew;

the appropriate airborne equipment required for the route to be flown from the
destination to any required alternate airport and for an approach at this airport, is
instaled in the aircraft and is operational. Also, tlassociated grountbased
navaids are operational.

The approach is selectable from the navigation data b@ke.coding of the data
basewill need to support the officially published approach.

Caution: Same navigation data bases may not contain all required flight path
parameters to ensure compliance with the published procedure.

6.21WYh@SNI 2Q ! LIINRI OKSa

An overlay approach is one which allows pilots to use GPS equipment to fly existing
non-precision inffument approach procedures. For the purpose of this document,
this is restricted to overlay of approaches based on VOR, VOR/DME or VORTAC,
NDB, NDB/DME and RNAV.

In addition to paragraphs 6.2 above, compliance with the published procedure will
need to bechecked against raw data from ground based navaids, if

(@) the integrity monitoring function (RAIM or equivalent) is not available or

(b) for Class Al equipment approved prior to this AMC the requiremehts
paragraph 5.4(a) are not satisfied.

The grounebased navaids and the associated airborne equipmeguiredfor the
publishedapproach procedure, will need to be operational.
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6.2.2 GPS Standlone Approaches

A GPS standlone approach refers to a negrecision approach procedure based
solelyon GPS whout reference to conventional ground navaids.

In addition to paragraphs 6.2 above, each of the following conditions apply:
(@) the integrity monitoring function (RAIM or equivalent) is available,

(b) Class Al equipment complies with the requirementpafagraph 5.4(a) of
this AMC;

(c) the published approach procedure is identified &SRS approach (e.&PS
RWY27;

(d) during the preflight planning stage for an IFR flight:

()  where a destination alternate is required, a rR@P Sasedapproach
procedire is available at the alternate;

(i)  where a destination alternate is not required, at least one 1@&RS
based approach procedure is available at the destination aerodrome;

(i)  predictive RAIM or an equivalent prediction tool is used, and the
monitoring capability (RAIM or equivalent) is available at the
destination aerodrome athe expected time of arrival.

(e) where atake off and/or emoute alternate is required, at least one n@PS
based approach procedure is available at the alternate(s)

(f)  amissed approach procedure is available based on traditional navigation.
7 CRITERIA FOR USE OF GPS IN OCEANIC/REMOTE OPERATIONS
EASA recognises that this operation is a specific application for the use of GPS

FAA Notice 8110.6Qjtled a Dtag a Primary Means of Navigationfor Oceanic/Remote

hLISNI 0A2yada LINRPLRaSa AYyUuSNRY 3IFdzARIFYyOS F2NJ I LIL
used for oceanic/remote operations. The notice contains criteria for the GPS equipment in
addition tothat required forFAA TS@129( ) approval, including capability datomatically

detect and excludea GPS satellite failure by means of a fault detectiod exclusion(FDE)
algorithm.Guidances included for the detection of a failure which causes a pseudorange step

function and for monitoring thause of GPS navigation data. A prediction program to support
operational departureaestrictions,is defined.

Where GPS is to be used for oceanic/remote operations as an appkovefRangeaNavigation
System (LRNS), then it shoblklinstalled in compliance with FAA Notice 8110.60.

For operations in airspace where an aircraft is requiretda@quippedwith two independent
LRNS (i.e. dual control display unit, dual GPS antenna, dual gowees, dual GPS sensors,
etc.), suchas n North Atlantic Minimum Navigation Performance Specification (MNPS)
Airspace, both GPS installations should be approved in accordance with FAA Notice 8110.60.

Compliance with the guidance in this notice does not constitute an operational approval.
Operatas should apply to their Authority for this approval.
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Al
11

1.2

1.3

1.4

15

A2
2.1

2.2

2.3

ED Decision 2003/12/RM
Description of GPS

The Navstar Global Positioning System (GPS) of the United States Department of Defence (DOD)
is a satellite based radisavigation system. Today, twenfgur satellites are in various orbits
approximately 11,000 nautical miles above the surface of the earth. Each satellite broadcasts a
timing signal and data message. A portion of the data message gives a GPS receivstahe or
details of each satellite. The receiver measures the time taken for the signal to arrive from the
satellites in view and from this information computes a position and velocity.

Three satellites are needed to determine a two dimensional posit, four for a three
dimensional position. The elevation and geometry of each satellite relative to the receiver
should satisfy certain criteria before the designed system accuracy can be achieved. Accuracy
in predictable horizontal positions of 100 metensbetter should be available on 95% of time

and 300 meters or better on 99.99% of time.

The figures quoted for accuracy are based on the assumption that the position given is
referenced to the World Geodetic System 1984 (WGS 84) Datum. This daaies ngbsition

2y GKS SENIKWY&a &dNFFOS 2N AYy &Ll OS d2 | YIFGKS
O2YLJ SE &aKIFLIS 2F GKS 9FNIK® ¢KS LRAYyG 2F 2NAR:

mass. This allows position information to be derived the world from one reference. ICAO
adopted WGS 84 as a world standard, to be in use by 1998.

Currently, position information throughout the world is derived from local or regional datums;
for example, European Datum 1950 and Nouvelle TriangulatioRrdnce (NTF) 1970. These
datums use different ellipsoids that approximate the shape of the Earth over a selected area,
but are not valid on a global scale. Conversion between datums is possible, but inherent
inaccuracies present in National datums casulein large residual errors.

Consequently, a given position today could be referenced to one of many datums and that
position may be significantly displaced from the-ardinates of the same position when
measured against WGS 84. Differences of sdvemdred meters are not uncommon. With the

I OOdzN> O&8 LINPQ@GARSR o0& (2RI ot thah WRakigrRappiokch S R
aids- these discrepancies in position between datums become important when flying & non
precision approach. The introdiign of position information provided by satellites for more
precise navigation changes this situation, but only when all positions wode are based on

one datum can the full potential of satellite navigation be realised. Until this stage is reached it
is hecessary to place some restrictions on the airborne use of the Navstar GPS constellation.

Limitations of the GPS Constellation and Equipment

Currently, this AMC is consistent with the use of GPS as authorised by the FAA in most areas,
but certain differences in the characteristics of different airspace leads to differences in
application.

Even with FOC, when flying under IFR, the system will not provide the continuity, availability
and integrity needed for a Sole Means Air Navigatiastedy. Continuity and availability can be
forecast, but determining the integrity of the signals requires other means.

Most existing ground based navigation aids are flight calibrated and can signal an alarm if
erroneous signals are being radiated. Ewample, VOR signal characteristics are monitored and
where the set tolerances are not met the VOR automatically stops transmitting. The GPS
constellation is monitored from the ground and it may take some considerable time before
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2.4

2.5

2.6

2.7

2.8

A3
3.1

3.2
3.3

users become aware of a hanction within the system. Several possibilities for providing signal
integrity equivalent to that obtained from conventional navigation aids are under
consideration, but it will be some years before these possibilities are realised. At present, two
methods exist within airborne equipment to provide the integrity of navigation when using GPS
signals: Receiver Autonomous Integrity Monitoring (RAIM) and that given by an integrated
navigation system where other sensors are used in addition to GPS.

In aiborne equipment incorporating both the GPS sensor and navigation capability,
determination of a 3D position requires four satellites with adequate elevation and suitable
geometry. An additional satellite is needed to perform the RAIM function. A sixtHiteaie
required to isolate a faulty satellite and to remove it from the navigation solution (FDE function).
Where a GPS receiver uses barometric altitude or clock aiding as an augmentation to RAIM, the
number of satellites needed for the receiver to parh the RAIM function may be reduced by

one, given appropriate geometry. Not all GPS receivers possess RAIM, but ialsta&PS
equipment this function is essential for airborne use when flying under IFR.

In airborne equipment where a GPS sensavjiles data to an integrated navigation system,
e.g. FMS or a muiiensor navigation system, either the GPS sensor is required to provide RAIM,
or the multisensor navigation system should possess a level of integrity equivalent to that
provided by RAIMThis level of integrity is required when flying under IFR.

The availability of six satellites is less than 100%. Consequently, the RAIM function (including
FDE) may be interrupted. However, predictive RAIM may be used to predict such interruptions
andhigher availability figures may be achieved by rs#insor systems using certain equivalent
integrity techniques.

Without proper airborne integrity monitoring implementations, potential for unannunciated
failures may exist.

At this time, the onlyfGPS NOTAM system available is provided by US Government services.

The Future

At present, GPS and GLONASS are the only sabafitl system capable of giving a usable
service to aviation. It is anticipated that GLONASS, the Russian Global iNavigellite

System, will provide the same service as GPS, in the future. Combinations of GPS and GLONASS
plus other civil satellites and ground augmentation facilities are possible components for a civil
Global Navigation Satellite System (GNSS).

This AMC will be extended to the use of GLONASS as soon as applicable.

ICAO has established working groups to develop the principles governing the operation of GNSS.
Many technical and institutional issues require resolution before GPS can be used wsitiyout
restrictions. When GNSS as defined by ICAO becomes available (e.g. GPS augmented by other
orbiting satellites, geostationary satellites, ground reference stations and differential
techniques, either as individual items or in combination), additioppliaations will be defined.
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AMC20-6

ED Decision 2010/012/R

Chapter | GENERAL CONSIDERATIONS
SECTION 1: PURPOSE

This AMC states an acceptable means but notahly means for obtaining approval for twengine
aeroplanes intended to be used in extended range operations and for the performance of such
operations.

An applicant may elect to use another means of compliance which should be acceptable to the Agency
or the competent authority. Compliance with this AMC is not mandatory. Use of the tenalkand
mustapply only to an applicant who elects to comply with this AMC in order to obtain airworthiness
approval or to demonstrate compliance with the operationatesia.

This AMC is structured in 3 chapters which contain the following information:

T Chapter | ofthis AMC provides general guidance and definitions related to extended range
operations.

T Chapter Il of thidsMCprovides guidance to (S)TC holders seekingHSTtype design approval
of an engine or a particular airplargngine combination. These airplanes may be used in
extended range operations.

T Chapterlll of this AMC provides guidance to operators seeking ETOPS operational approval to
conduct extended range operations under the requirements of the applicable operational
regulations.

The purpose of this revision No. 2 of AMG&& to develop guidancr obtaining approval for
diversion times exceeding 180 minutes.

ETOPS type design approvals and operational approvals obtained before the issue of this revision
remain valid. Extension of existing ETOPS type design approvals or operational appraralsliSéy
min should be issued in accordance with this revision.

New ETOPS type design approvals and operational approvals should be issued in accordance with this
revision.

SECTION 2: RELATED REFERENCES
CSDefinitions: ED Decision No. 2003/011/RM as lastrded.
CSE: ED Decision No. 2003/9/RM, as last amendedE(TO®BL0).

CS25: ED Decision No. 2003/2/RM, as last amended, (CS 25.901, 25.903, 25.1309, 25.1351(d),
25.1419, 25.1535, &5 Subpart J).

EUOPS: Council Regulation (EEC) No 3922/91, as last athend
Part21: Annex to Commission Regulation (EC) No 1702/2003, as last amended.

1 EUOPS until operational requirements P&PA SubpafETOPS are in force.
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PartM: Annex | to Commission Regulation (EC) No 2042/2003, as last amended.
Part145: Annex Il to Commission Regulation (EC) No 2042/2003, as last amended.

SECTION 3: ABBREVIONS

AFM Airplane Flight Manual

ATS Air Traffic Services

CAME Continuing Airworthiness Management Exposition
CAMQ Continuing Airworthiness Management Organisation approved pursuant teMPStbpanrtG
CG Centre of Gravity

IFSD In-flight shutdown

MCT Maximum Continuous Thrust

MMEL Master Minimum Equipment List

MEL Minimum Equipment List

RFFSRescue and Fire Fighting Services
(S)TC(Supplemental) Type Certificate

SECTION 4: TERMINOLOGY
a. Approved OnéEnginelnoperative Cruise Speed

(1) Theapproved oneengineinoperative cruise speed for the intended area of operation
must be a speed, within the certificated limits of the aeroplane, selected by the operator
and approved by the competent authority.

(2) The operator must use this speed in
()  establishing the outer limit of the area of operation and any dispatch limitation,

(i)  calculation of singlkengine fuel requirements undekppendix 4section 4 of this
AMC and,

(i)  establishing the level off alude (net performance) data. This level off altitude (net
performance) must clear any obstacle en route by margins as specified in the
operational requirements.

A speed other than the approved omamgineinoperativespeed may be used as
the basis for comigance with erroute altitude requirements.

The fuel required with that speed or the critical fuel scenario associated with the
applicable ETOPS eqtimhe point, whichever is higher has to be uplifted..

(3) As permitted inAppendix 4of this AMC, based on evaluation of the actual situation, the
pilot-in-command may deviate from the planned eeagineinoperative cruise speed.

Note: The diversion distance based on the approved-@mgineinoperative cruise speed magke
into account the variation of the True Air Speed.

b. Dispatch

Dispatch is when the aircraft first moves under its own power for the purpose of taking
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C. ETOPS Configuration, Maintenance and Procedures (CMP)

The ETOPS CMP document contains thequaatr airframeengine combination configuration
minimum requirements, including any special inspection, hardware life limits, Master Minimum
Equipment List (MMEL) constraints, operating and maintenance procedures found necessary by
the Agency to establistihe suitability of an airframe/engine combination for extended range
operation.

d. ETOPS significant system

ETOPS Significant System means the aeroplane propulsion system and any other aeroplane
systems whose failure could adversely affect the safegndETOPS flight, or whose functioning
is important to continued safe flight and landing during an aeroplane diversion.

Each ETOPS significant system is either a Group 1 or Group 2 system based on the following
criteria:

(1) ETOPS Group 1 Systems:

Group 1Systems are ETOPS significant systems that, related to the number of engines on

GKS FTSNRBLX FYS 2N §KS O2yaSljdsSyoSa 2F |y Sy
important for an ETOPS flight. The following provides additional discriminating definitions

of an ETOPS Group 1 Significant System:

(i) A system for which the fadlafe redundancy characteristics are directly linked to
the number of engines (e.g., hydraulic system, pneumatic system, electrical
system).

(i) A system that may affect the propaurictioning of the engines to the extent that
it could result in an idlight shutdown or uncommanded loss of thrust (e.g., fuel
system, thrust reverser or engine control or indicating system, engine fire
detection system).

(i) A system which contributesignificantly to the safety of an engine inoperative
ETOPS diversion and is intended to provide additional redundancy to
accommodate the system(s) lost by the inoperative engine. These includeaipack
systems such as an emergency generator, APU, etc.

(iv) A system essential for prolonged operation at engine inoperative altitudes such as
anti-icing systems for a twengine aeroplane if single engine performance results
in the aeroplane operating in the icing envelope.

(2) ETOPS Group 2 Systems:

Group 2Systems are ETOPS significant systems that do not relate to the number of
engines on the aeroplane, but are important to the safe operation of the aeroplane on
an ETOPS flight. The following provides additional discriminating definitions of an ETOPS
Group?2 Significant System:

(i) A system for which certain failure conditions would reduce the capability of the
aeroplane or the ability of the crew to cope with an ETOPS diversion (e.g., long
range navigation or communication, equipment cooling, or systemsitapt to
safe operation on a ETOPS diversion after a decompression such -&sngnti
systems).

(i)  Timelimited systems including cargo fire suppression and oxygen if the ETOPS
diversion is oxygen system duration dependent.
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(i)  Systems whose failureauld result in excessive crew workload or have operational
AYLE AOFGA2ya 2N aAIYAFAOLIYG RSONRYSYy(l €
physiological welbeing for an ETOPS diversion (e.g., flight control forces that
would be exhausting for a maximuETOPS diversion, or system failures that would
require continuous fuel balancing to ensure proper CG, or a cabin environmental
control failure that could cause extreme heat or cold to the extent it could
incapacitate the crew or cause physical harm te flassengers).

(iv) A system specifically installed to enhance the safety of ETOPS operations and an
ETOPS diversion regardless of the applicability of paragraphs (2)(i), (2)(ii) and (2)(iii)
above (e.g. communication means).

e. Extended Range Entry Point
¢tKS SEGSYRSR NIy3aS SyiaGNe LRAYyG Ada GKS FANRG L
T For two-engine aeroplanes with a maximum approved passenger seating configuration
of 20 or more, or with a maximum talat mass of 45360 kg or more, at fnutesflying

time at the approved on@ngineinoperative cruise speed (under standard conditions in
still air) from an adequate aerodrome.

T For twoengine aeroplanes with a maximum approved passenger seating configuration
of 19 or less and a maximum tak# massof less than 45360 kg, at 18@inutes flying
time at the approved onengineinoperative speed (in still air) from an adequate
aerodrome.

f. In-flight Shutdown (IFSD)

In-flight shutdown (IFSD) means when an engine ceases to function and is shutdownemwheth
selfinduced, flight crew initiated or caused by an external influence. For ETOPS, all IFSDs
occurring from takeoff decision speed until touetown shall be counted.

The Agency considers IFSD for all causes, for example: flameout, internal faghtegréw
initiated shutdown, foreign object ingestion, icing, inability to obtain or control desired thrust
or power, and cycling of the start control, however briefly, even if the engine operates normally
for the remainder of the flight.

This definitionexcludes the cessation of the functioning of an engine when immediately
followed by an automatic engine relight and when an engine does not achieve desired thrust or
power but is not shutdown. These events as well as engine failures occurring beforafftake
decision speed or after touethown, although not counted as IFSD, shall be reported to the
competent authority in the frame of continued airworthiness for ETOPS.

0. Maximum Approved Diversion Time

A maximum approved diversion time(s) for the airfram®gine combination or the engine,
established in accordance with the type design criteria in this AMC and Appendices 1 and 2 of
this AMC. This Maximum Approved Diversion Time(s) is reflected in the aeroplane and engine
Type Certificate Data Sheets or (S3h@ in the AFM or AFdbupplement.

Any proposed increase in the Maximum Approved Diversion Time(s), or changes to the aircraft
or engine, should be rassessed by the (S)TC holder in accordance with Part 21.A.101 to
establish if any of the Type Design eria in this AMC should be applied.

h. hLISNI §2NDRa ! LWINROSR 5AOSNEA2Y ¢AYS

hLISNF 62NR& ! LIWINRPOSR 5AGSNAAZ2Y ¢AYS Aa GKS YI
Authority that the operator can operate a type of aeroplane at the approved-argne
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inoperativecruise speed (under standard conditions in still air) from an adequate aerodrome
for the area of operation.

i. System:

A system includes all elements of equipment necessary for the control and performance
of a particular function. It includes both the dgment specifically provided for the
function in question and other basic equipment such as that necessary to supply power
for the equipment operation.

(1) Airframe System. Any system on the aeroplane that is not part of the propulsion
system.

(2) Propulsbn System. The aeroplane propulsion system includes the engine and each
component that is necessary for propulsion; components that affect the control of
the propulsion units; and components that affect the safe operation of the
propulsion units.

SECTION: CONCEPTS

Although it is selevident that the overall safety of an extended range operation cannot be better
than thatprovided by the reliability of the propulsion systems, some of the factors related to extended
range operation are not necessardjpvious.

For example, cargo compartment fire suppression/containment capability could be a significant
factor, or operational/maintenance practices may invalidate certain determinations made during the
aeroplane type design certification or the probabilitfy system failures could be a more significant
problem than the probability of propulsion system failures. Although propulsion system reliability is a
critical factor, it is not the only factor which should be seriously considered in evaluating extended
range operation. Any decision relating to extended range operation withemgine aeroplanes
should also consider the probability of occurrence of any conditions which would reduce the capability
of the aeroplane or the ability of the crew to cope with adse operating conditions.

The following is provided to define the concepts for evaluating extended range operation with two
engine aeroplanes. Thigoproach ensures that twengine aeroplanes are consistent with the level of
safety required for current égnded range operation with three and foengine turbine powered
aeroplanes without unnecessarily restricting operation.

a. Airframe Systems

A number of airframe systems have an effect on the safety of extended range operation;
therefore, the type desiguertification of the aeroplane should be reviewed to ensure that the
design of these systems is acceptable for the safe conduct of the intended operation.

b. Propulsion Systems

In order to maintain a level of safety consistent with the overall safety &stgeved by modern
aeroplanes, it is necessary for tvemgine aeroplanes used in extended range operation to have
an acceptably low risk of significant loss of power/thrust for all design and operation related

causes (se@ppendix J.
C. Maintenance and Reliability Programme Definition
Since the quality of maintenance and reliability programmes can have an appreciable effect on

the reliability of the propulsion system and the airframe systems required for exteraieger
operation, an assessment should be made of the proposed maintenance and reliability
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programme's ability to maintain a satisfactory level of propulsion and airframe system reliability
for the particular airframe/engine combination.

d. Maintenance and &iability Programme Implementation

Following a determination that the airframe systems and propulsion systems are designed to
be suitable for extended range operation, andepth review of the applicant's training
programmes, operations and maintenanaadareliability programmes should be accomplished

to show ability to achieve and maintain an acceptable level of systems reliability to safely
conduct these operations.

e. Human Factors

System failures or malfunctions occurring during extended range operatiuld affect flight

crew workload and procedures. Since the demands on the flight crew may increase, an
assessment should be made to ensure that more than average piloting skills or crew co
ordination is not required.

Chapter Il TYPE DESIGN APPROVAISIDERATIONS
SECTION 1: APPLICABILITY

This chapter is applicable to (S)TC applicants or holders seeking ETOPS type design approval for an
engine or a particular airplarengine combination.

SECTION 2: COMPETENT AUTHORITY
The Competent Authority for thedsie of an ETOPS type design approval is the Agency.

SECTION 3: GENERAL

When a tweengine aeroplane is intended to be used in extended range operations, a determination
should be made that the design features are suitable for the intended operation. TB Esignificant
system for the particular airframe/engine combination should be shown to be designed-tafail
criteria and it should be determined that it can achieve a level of reliability suitable for the intended
operation. In some cases modifiaatis to systems may be necessary to achieve the desired reliability.

SECTION 4: ELEGIBILITY

To be eligible for extended range operations (ETOPS), the specified airframe/engine combination,
should have been certificated according to the airworthiness stedwlaf large aeroplanes and
engines.

The process to obtain a type design ETOPS approval requires the applicant to show that in accordance
with the criteria established in this chapter Il and Appendices 1 and 2:

T the design features of the particular airframe/engine combination are suitable for the intended
operations; and,

T the particular airframe/engine combination, having been recognised eligible for ETOPS, can
achieve a sufficiently high level of reliability.

The required level of reliability of the airframe/engine combination can be validated by the following
methods:
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(1) METHOD 1: iservice experience for ETOPS Type Design Approval defined in section 6.1 and
Appendices 1 and 2 of this AMC, or

(2) METHOD 2: pgrogramme of design, test and analysis agreed between the applicant and the
Agency, (i.e. Approval Plan) for Early ETOPS Type Design Approval defined in Appendices 1 and
2 of this AMC.

SECTION 5: REQUEST FOR APPROVAL

An applicant for, and holders of a &) requesting a determination that a particular airframe/engine
combination is a suitable type design for extended range operation, should apply to the Agency. The
Agency will then initiate an assessment of the engine and airframe/engine combinatiorondacce

with the criteria laid down in this chapter Il afighpendix 1& 2 of this AMC.

SECTION 6: VALIDATION METHODS OF THE LEVEL OF RELIABLITY

This chapter together withppendix land2 to this AMC should be followed to assess the reliability
level of the propulsion system and airframe systems for which ETOPS type design approval is sought.
Appendix land2 describe both the irservice experience method and the early ETOPS method.

6.1 METHOD 1: HSERVICE EXPERIENCE FOR ETOPS TYPE DESIGN APPROVAL

Prior to the ETOP Sitg design approval, it should be shown that the world fleet of the particular
airframe/engine combination for which approval is sought can achieve or has achieved, as
determined by the Agency (sé@pendix Jand?2), an acceptable and reasonably stable level of
propulsion system kilight shutdown (IFSD) rate and airframe system reliability.

Engineering and operational judgement applied in accordance with the guidance outlined i
Appendix_1will then be used to determine that the IFSD rate objective for all independent
causes can be or has been achieved. This assessment is an integral part of the determination in
section 7 paragraph (2) faype design approval. This determination of propulsion system
reliability is derived from a world fleet data base containing, in accordance with requirements
of Appendix 1 all inflight shutdown events, all sigrént engine reliability problems, design

and test data and available data on cases of significant loss of thrust, including those where the
propulsion system failed or the engine was throttled back or shut down by the pilot. This
determination will take da account of the approved maximum diversion time, proposed
rectification of all identified propulsion and ETOPS significant systems problems, as well as
events where ifflight starting capability may be degraded.

6.2 METHOD 2: EARLY ETOPS

ETOPS approv& considered feasible at the introduction to service of an airframe/engine
combination as long as the Agency is totally satisfied that all aspects of the approval plan have
been completed. The Agency must be satisfied that the approval plan achievesvéteot

safety intended in this AMC and in the aeroplane and engine certification bases. Any non
compliance with the approval plan can result in a lesser approval than sought for.

(S)TC holders will be required to respond to any incident or occurrenbe most expeditious
manner. A serious single event or series of related events could result in immediate revocation
of ETOPS type design approval. Any isolated problem not justifying immediate withdrawal of
approval, should be addressed within 30 daysresalution plan approved by the Agency. (S)TC
holders will be reliant on operators to supply incident and occurrence data.

Powered by EASA eRules Pager7of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 206
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

SECTION 7: EVALUATION CRITERIA of the ETOPS type design

The applicant should conduct an evaluation of failures and faflongbinations based on engineering

and operational consideration as well as acceptablestfié methodology. The evaluation should
consider effects of operations with a single engine, including allowance for additional stress that could
result from failureof the first propulsion system. Unless it can be shown that equivalent safety levels
are provided or the effects of failure are minor, failure and reliability analysis should be used as
guidance in verifying that the proper level of failfe design hasden provided. Excluding failures of

the engine, any system or equipment failure condition, or combination of failures that affects the
aeroplane or engine and that would result in a need for a diversion, should be considered a Major
event (CS 25.1309) anterefore the probability of such should be compatible with that safety
objective. The following criteria are applicable to the extended range operation of aeroplanes with
two engines:

(1) Airframe systems should be shown to comply with CS 25.1309 indaewa with section 7 and
8 of chapter Il and\ppendix 2o this AMC.

(2) The propulsion systems should be shown to comply with CS 25.901.

(i)  Engineering and operational judgement applied in accordance with the mgeedautlined
in section 6 andAppendix 1should be used to show that the propulsion system can
achieve the desired level of reliability.

(i) Contained engine failure, cascading failures, consequential damagtilare of
remaining systems or equipment should be assessed in accordance with CS 25.901.

(i) It should be shown during the type design evaluation that the approved engine limits at
all approved power settings will not be exceeded when conducting andrd duration
singleengine operation during the diversion in all expected environmental conditions.
The assessment should account for the effects of additional engine loading demands
(e.g., antiicing, electrical, etc.) which may be required during tivegle-engine flight
phase associated with the diversion

(3) The safety impact of an uncontained engine failure should be assessed in accordance with CS
25.903.

(4) The APU installation, if required for extended range operations, should meet the applEable
25 provisions (Subpart J, APU) and any additional requirements necessary to demonstrate its
ability to perform the intended function as specified by the Agency following a review of the
applicant's data. If certain extended range operation may necdssitelight start and run of
the APU, it must be substantiated that the APU has adequate capability and reliability for that
operation.

The APU should demonstrate the requiredflight start reliability throughout the flight
envelope (compatible with ovall safety objective but not less than 95%) taking account of all
approved fuel types and temperatures. An acceptable procedure for starting and running the
APU (e.g. descent to allow start) may be defined in order to demonstrate compliance to the
required inflight start reliability. If this reliability cannot be demonstrated, it may be necessary
to require continuous operation of the APU.

(5) Extended duration, singlengine operations should not require exceptional piloting skills
and/or crew ceordination. Considering the degradation of the performance of the aeroplane
type with an engine inoperative, the increased flight crew workload, and the malfunction of
remaining systems and equipment, the impact on flight crew procedures should be minimised.
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Corsideration should also be given to the effects on the crew's and passengers' physiological
needs (e.g., cabin temperature control), when continuing the flight with an inoperative engine
or one or more inoperative airframe system(s).

The provision of esseial services to ensure the continued safety of the aeroplane and safety

of the passengers and crew, particularly during very long diversion times with
depleted/degraded systems, should be assessed. The applicant should provide a list of aircraft
system fumtions considered as necessary to perform a safe ETOPS flight. The applicants should
consider the following examples:

()  Flight deck and cabin environmental systems integrity and reliability

(i)  The avionics/cooling and consequent integrity of the ad@yistems

(i)  Cargo hold fire suppression capacity and integrity of any smoke/fire alerting system
(iv) Brake accumulator or emergency braking system capacity/integrity

(v) Adequate capacity of all time dependent functions

(vi) Pressurisation System irgdty/reliability

(vii) Oxygen System integrity/reliability/capacity, if the Maximum Approved Diversion Time is
based on the oxygen system capability

(viii) Integrity/reliability/capacity of backip systems (e.g. electrical, hydraulic)

(ix) Fuel system irgrity and fuel accessibility. Fuel consumption with engine failure and/or
other system failures (see paragraph (11))

(x) Fuel quantity and fuel used, indications and alerts (see paragraph (10)).

(6) It should be demonstrated for extended duration singhggine operation, that the remaining
power (electrical, hydraulic, pneumatic) will continue to be available at levels necessary to
permit continued safe flight and landing, and to provide those services necessary for the overall
safety of the passengers aacew.

Unless it can be shown that cabin pressure can be maintained on-gingjiee operation at the
altitude necessary for continued flight to an ETOPSoeite alternate aerodrome, oxygen
should be available to sustain the passengers and crew for thémaan diversion time.

(7) In the event of any single failure, or any combination of failures not shown to be Extremely
Improbable, it should be shown that electrical power is provided for essential flight instruments,
warning systems, avionics, communioats, navigation, required route or destination guidance
equipment, supportive systems and/or hardware and any other equipment deemed necessary
for extended range operation to continue safe flight and landing at an ETOf@8teralternate
aerodrome. Infornation provided to the flight crew should be of sufficient accuracy for the
intended operation.

Functions to be provided may differ between aeroplanes and should be agreed with the Agency.
These should normally include:

() attitude information;

(i) adequde radio communication (including the route specific long range communication
equipment as required by the applicable operational regulations) and
intercommunication capability;

(i) adequate navigation capability (including route specific long rangegatwn equipment
as required by the applicable operational regulations and weather radar);
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(iv) adequate cockpit and instrument lighting, emergency lighting and landing lights;

(v) sufficient captain and first officer instruments, provided crosading ha been
evaluated;

(vi) heading, airspeed and altitude including appropriate pitot/static heating;
(vii) adequate flight controls including awgilot;

(viii) adequate engine controls, and restart capability with critical type fuel (from the stand
point offlame out and restart capability) and with the aeroplane initially at the maximum
relight altitude;

(ix) adequate fuel supply system capability including such fuel boost and fuel transfer
functions that may be necessary;

(x) adequate engine instrumentation

(xi) such warning, cautions, and indications as are required for continued safe flight and
landing;

(xii) fire protection (cargo, APU and engines);
(xiif) adequate ice protection including windshield-ang;

(xiv) adequate control of cockpit and cal@mvironment including heating and pressurisation;
and,

(xv) ATC Transponder.

Note: For 90 minutes or less ETOPS operations, the functions to be provided must satisfy the
requirements of CS 25.1351(d)(2) as interpreted by AMC 25.1351(d)(4) and (5).

(8) Three or more reliable and independent electrical power sources should be available. As a
minimum, following failure of any two sources, the remaining source should be capable of
powering the items specified in paragraph (7). If one or more of the requiredrieglal power
sources are provided by an APU, hydraulic system, or ram air turbine, the following criteria apply
as appropriate:

()  The APU, when installed, should meet the criteria in paragraph (4).

(i)  The hydraulic power source should be reliable.abhieve this reliability, it may be
necessary to provide two or more independent energy sources (e.g., bleed air from two
or more pneumatic sources).

(i) The Ram Air Turbine (RAT) should be demonstrated to be sufficiently reliable in
deployment and useThe RAT should not require engine dependent power for
deployment.

If one of the required electrical power sources is provided by batteries, the folloovitegia
apply:

(iv)  When one of the 3 independent electrical power sources isdiméed (e.g. bateries),
such power source should have a capability to enable the items required in paragraph (7)
to be powered for continued flight and landing to an ETOPSoete alternate
aerodrome and it will be considered as a tiimaited system in accordance with
paragraph (12).
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(9)

(10)

(11)

(12)

(13)

For ETOPS approvals above 180 minutes, in addition to the criteria for electrical power sources
specified in paragraph (8) above, the following criteria should also be applied:

()  Unless it can be shown that the failure of all 3 ipdedent power sources required by
paragraph (8) above is extremely improbable, following failure of these 3 independent
power sources, a fourth independent power source should be available that is capable of
providing power to the essential functions refed to in paragraph (7) for continued safe
flight and landing to an adequate ETOPSante alternate aerodrome

(i) If the additional power source is provided by an APU, it should meet the criteria in
paragraph (4).

(i)  If the additional power sourcis provided by a hydraulic system or ram air turbine, the
provisions of paragraph (8) apply.

It should be shown that adequate status monitoring information and procedures on all ETOPS
significant systems are available for the flight crew to makeflgét, inflight go/no-go and
diversion decisions.

Adequate fuel quantity information should be available to the flight crew, including alerts, and
advisories, that consider the fuel required to complete the flight, abnormal fuel management
or transfer betveen tanks, and possible fuel leaks in the tanks, the fuel lines and other fuel
system components and the engines.

Fuel system

()  The aeroplane fuel system should provide fuel pressure and flow to the engine(s) in
accordance with CS 25.951 and 25.8&5any fuel pump power supply failure condition
not shown to be extremely improbable.

(i)  The fuel necessary to complete the ETOPS mission or during a diversion should be
available to the operating engine(s) under any failure condition, other thentbfoest
pump failures, not shown to be extremely improbable.g. crossfeed valve failures,
automatic fuel management system failures).

Timelimited system

In addition to the Maximum Approved Diversion Time, diversion time may also be limited by
the capacity of the cargo hold fire suppression system or other ETOPS significalinibea:
systems determined by considering other relevant failures, such asginesinoperative, and
combinations of failures not shown to be extremely improbable.

Timelimited system capability, if any, must be defined and stated in the Aeroplane Flight
Manual or AFMsupplement and CMP document.

Operation in icing conditions

Airframe and propulsion ice protection should be shown to provide adequate capability
(aeroplane controllability, etc.) for the intended operation. This should account for prolonged
exposure to lower altitudes associated with the single engine diversianise, holding,
approach and landing.

()  The aeroplane should be certified for operation in icing conditions in accordance with CS
25.1419.

1 Extremely improbable is defined in CS25.1309 and AMC to CS 25.1309.
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(14)

(15)

(i)  The aeroplane should be capable of continued safe flight and landing in icing conditions
at depressurisatiomltitudes or engine inoperative altitudes.

The extent of ice accumulation on unprotected surfaces should consider the maximum super
cooled liquid water catch at omengine inoperative and depressurisation cruise altitudes.
Substantiated icing scenario($iosild be assumed to occur during the period of time when icing
conditions are forecast. The icing episode(s) assumed should be agreed with the Agency. The
probability of icing longer than that assumed, and agreed for the icing episode(s), in
combination wih the probability of the aeroplane having to operate in icing conditions (e.g.
engine inflight shut down or decompression) should be shown to be extremely improbable.

Solutions to achieve required reliability

The permanent solution to a problem sHdwbe, as far as possible, a hardware/design solution.
However, if scheduled maintenance, replacement, and/or inspection are utilised to obtain type
design approval for extended range operation, and therefore are required in the CMP standard
document, thespecific maintenance information should be easily retrievable and clearly
referenced and identified in an appropriate maintenance document.

Engine Condition Monitoring.

Procedures for an engine condition monitoring process should be defined andtedlifim
ETOPS. The engine condition monitoring process should be able to determine, if an engine is no
longer capable of providing, within certified engine operating limits, the maximum thrust
required for a single engine diversion. The effects of addifi@mgine loading demands (e.g.,
anti-ice, electrical), which may be required during an engine inoperative diversion, should be
accounted for.

SECTION 8: ANALYSIS OF FAILURE EFFECTS AND RELIABILITY

8.1

8.2

General

The analysis and demonstrations of airframed gropulsion system level of reliability and
failure effects required by section 6 and section 7 should be based on the expected longest
diversion time for extended range routes likely to be flown with the aeroplane. However, in
certain failure scenariost may be necessary to consider a shorter diversion time due to the
time-limited systems.

Propulsion systems

(i)  An assessment of the propulsion system's reliability for particular airframe/engine
combinations should be made in accordance with sedi@mdAppendix 1

(i)  The analysis should consider:

(A) Effects of operation with a singjgropulsion system (i.e., highower demands
including extended use of MCT and bleed requirements, etc.) and include possibl
damage that could result from failure of the first propulsion system.

(B) Effects of the availability and management of fuel for propulsion system operation
(i.e., crosdeed valve failures, fuel mismanagement, ability to detect and isolate
leaks, etc.).

(C) Effects of other failures, external conditions, maintenance and crew errors, that
could jeopardise the operation of the remaining propulsion system, should be
examined.
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(D) Effect of inadvertent thrust reverser deployment, if not shown to be extremely
improbable (includes design and maintenance).

8.3 Airframe systems

An assessment of the airframe system's reliability for particular airframe/engine combinations
should be made in accordance with section 7 Apgendix 2

The analysis should consider:

(i)

(ii)

(iif)

(iv)

Hydraulic Power and Flight Control

An analysis should be carried out taking into account the criteria detailed in paragraph
section 7 paragraph (6).

Consideration of these systems may be combined, since raamynercial aeroplanes
have full hydraulically powered controls. For aeroplanes with all flight controls being
hydraulically powered, evaluation of hydraulic system redundancy should show that
single failures or failure combinations, not shown to be extrBnmprobable, do not
preclude continued safe flight and landing at an ETOR8wdr alternate aerodrome. As

part of this evaluation, the loss of any parts of the hydraulic systems and any engine
should be assumed to occur unless it is established ddsihge evaluation that there

are no sources of damage or the location of the damage sources are such that this failure
condition will not occur.

Note: For 75 minutes or less ETOPS approval, additional analysis to show compliance with
section 7 will not beequired for airframe systems, where for basic (FENOPS) Type
Design Approval compliance with CS 25.1309, or its equivalent, has already been shown.

Services Provided by Electrical Power

An analysis should show that the criteria detailed in sectigraragraphs (6), (7) and (8)
are satisfied taking into account the exposure times established in paragraph (1).

Notel: For 75 minutes or less ETOPS approval, additional analysis to show compliance
with section 7 will not be required for airframe systemdjere for basic (noiETOPS)

Type Design Approval (TDA), compliance with CS 25.1309, or its equivalent, has already
been shown.

Note 2: For ETOPS approval above 180 minutes, the analysis should also show that the
criteria detailed in section 7 paragraph) @e satisfied.

Equipment Cooling

An analysis should establish that the equipment (including avionics) necessary for
extended range operation has the ability to operate acceptably following failure modes
in the cooling system not shown to be extreianprobable. Adequate indication of the
proper functioning of the cooling system should be demonstrated to ensure system
operation prior to dispatch and during flight.

Note: For 75 minutes or less ETOPS approval, additional analysis to show comptiance wi
paragraph section 7 will not be required for airframe systems, where for basic (non
ETOPS) Type Design Approval (TDA), compliance wath X389, or its equivalent, has
already been shown.

Cargo Compartment

It should be shown that the cargo compaent design and fire protection system
capability (where applicable) is consistent with the following:
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(A) Design

The cargo compartment fire protection system integrity and reliability should be
suitable for the intended operation considering fire detecti sensors, liner
materials, etc.

(B) Fire Protection

The capacity/endurance of the cargo compartment fire suppression system should
be established.

(v) Cabin Pressurisation

Authority/Agency approved aeroplane performance data should be available to thexify
ability to continue safe flight and landing after loss of pressure and subsequent operation
at a lower altitude (see also section 7 paragraph (6)).

(vi) Cockpit and Cabin Environment

The analysis should show that an adequate cockpit and cabin envérdrispreserved
following all combinations of propulsion and electrical system failures which are not
shown to be extremely improbable, e.g. when the aeroplane is operating on standby
electrical power only.

Note: For 75 minutes or less ETOPS approvaitiaaal analysis to show compliance with
section 7 will not be required for airframe systems, where for basic-@6b@PS) Type
Design Approval (TDA), compliance with CS 25.1309, or its equivalent, has already been
shown.

SECTION 9: ASSESSMENT OF FAIDMRETGONS

In assessing the fadhfe features and effects of failure conditions, account should be taken of:

(1)

()

3)

(4)

The variations in the performance of the system, the probability of the failure(s), the complexity
of the crew action.

Factors alleviatingr aggravating the direct effects of the initial failure condition, including
consequential or related conditions existing within the aeroplane which may affect the ability
of the crew to deal with direct effects, such as the presence of smoke, aeroptaakeetions,
interruption of airto-ground communication, cabin pressurisation problems, etc.

A flight test should be conducted by the (S)TC holders and witnessed by the Agency to validate
expected aeroplane flying qualities and performance considegropulsion system failure,
electrical power losses, etc. The adequacy of remaining aeroplane systems and performance
and flight crew ability to deal with the emergency, considering remaining flight deck
information, will be assessed in all phases ofhflignd anticipated operating conditions.
Depending on the scope, content, and review by the Agency of the (S)TC holders data base, this
flight test could also be used as a means for approving the basic aerodynamic and engine
performance data used to estath the aeroplane performance identified in chapter Ill.

Safety assessments should consider the flight consequences of single or multiple system failures
leading to a diversion, and the probability and consequences of subsequent failures or
exhaustionof the capacity of timdimited systems that might occur during the diversion.

Safety assessments should determine:

(i)  The effect of the initial failure condition on the capability of the aeroplane to cope with
adverse conditions at the diversion airpaad
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(i)  The means available to the crew to assess the extent and evolution of the situation during
a prolonged diversion.

The aeroplane flight manual and the flight crew warning and alerting and display systems should
provide clear information to enablihe flight crew to determine when failure conditions are
such that a diversion is necessary.

The assessment of the reliability of propulsion and airframe systems for a particular
airframe/engine combination will be contained in the Agency approved Aereplasessment
Report. In the case the Agency is validating the approval issued by a third country certification
authority, the report may incorporate the assessment report established by the latter.

Following approval of the report, the propulsion and airfre system recommendations will be
included in an Agenegpproved CMP document that establishes the CMP standard
requirements for the candidate engine or airframe/engine combination. This document will
then be referenced in the Operation Specification ahé Aircraft Flight Manual or AFM
Supplement.

SECTION 10: ISSUE OF THE ETOPS TYPE DESIGN APPROVAL

Upon satisfactory completion of the aeroplane evaluation through an engineering inspection and test
programme consistent with the type certification procedarof the Agency and sufficientgervice
experience data (se@ppendix 1& 2):

(1) The type design approval, the Maximum Approved Diversion Time and demonstrated capability
of any timelimited systems will be reflected in the approved AFM or AFIdplement, and the
aeroplane and engine Type Certification Data Sheet or Supplemental Type Certificate which
contain directly or by reference the following pertinent information, aglacable:

()  special limitations (if necessary), including any limitations associated with a maximum
diversion time established in accordance with section 8 paragraph (1) anditirited
systems (for example, the endurance of cargo hold fire suppresgstams);

(i)  additional markings or placards (if required);

(i) revision to the performance section of the AFM to include the data required by
Appendix4 paragraph 10;

(iv) the airborne equipment, installatiorand flight crew procedures required for extended
range operations;

(v) description or reference to the CMP document containing the approved aeroplane
standards for extended range operations;

(vi) a statement to the effect that:

G¢KS ¢@&LIS RSlabiliy ynd peiandaics of the chidSidered airplane/engine
models combinations have been evaluated by the Agency in accordance with CS

E and AMC 268 and found suitable for ETOPS operations when configured, maintained
and operated in accordance ‘hitthis document. This finding does not constitute an
FLILINR @€ (2 O2yRdzOG 9¢ht{ 2LISNI (A2yaodé

(2) The Engine ETOPS Type Design approval and Maximum Approved Diversion Time will be
reflected in the engine Type Certification Data Sheet or Supplemental Typgc&er which
contain directly or by referencing the following pertinent information, as applicable:

(i) special limitations (if necessary), including any limitations associated with the Maximum
Approved Diversion Time should be established;
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(i)  additional markings or placards (if required);

(i)  description or reference to a document containing the approved engine configuration.

SECTION 11: CONTINUED AIRWORTHINESS OF THE ETOPS TYPE DESIGN APPROVAL

(1) The Agency will include the consideratioresfended range operation in its normal surveillance
and design change approval functions.

(2) The (S)TC holders whose approval includes a type design ETOPS approval, as well as the Agency
should periodically and individually review theservice reliabity of the airframe/engine
combination and of the engine. Further to these reviews and each time that an urgent problem
makes it necessary, in order to achieve and maintain the desired level of reliability and therefore
the safety of ETOPS, the Agency may:

T require that the type design standard be revised, for example by the issuance of an
Airworthiness Directive, or,

T issue arEmergencyConformity Informatiof

(3) The Reliability Tracking Board will periodically check that the airframe/propulsion system
reliability requirements for extended range operation are achieved or maintained. For mature
ETOPS products the RTB may be replaced by the process to monitor their reliability as defined
in Appendix 1 section 6.b and\ppendix 2 section 5.c.

Note: Periodically means in this context two years.

(4) Any significant problems which adversely affect extended range operation will be corrected.
Modifications or maintenance actions to achée or maintain the reliability objective of
extended range operations for the airframe/engine combination will be incorporated into the
CMP document. The Agency will@alinate this action with the affected (S)TC holder.

(5) The CMP document which estables the suitability of an engine or airframe/engine
combination for extended range operation defines the minimum standards for the operation.

Chapter 1ll OPERATIONAL APPROVAL CONSIDERATIONS
SECTION 1: APPLICABILITY

This acceptable means of compliancefds operators seeking an ETOPS operational approval to
operate:

(1) Twoengine aeroplanes with a maximum passenger seating configuration of 20 or morehor wit
a maximum takeoff mass of 4860 kg or more, in excess of 60 minutes at the approved one
engineinoperative speed (under standard conditions in still air) from an adequate aerodrome;

(2) or Twoengine aeroplanes with a maximum passenger seating configuration of 19 or less and a
maximun takeoff mass of less than 4360 kg, in excess of 180 minutestae approved one
engineinoperative speed (in still air) from an adequate aerodrome.

SECTION 2: COMPETENT AUTHORITY

The Competent Authority for the issue of an ETOPS operational approval to an operator is the
authority that has issued its Air Operatoer@ficate.

1 See EASA Airworthiness Directive Policy reference GO10®B.07.08).
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Nevertheless, as the operational approval requires the operator to comply with the continuing
airworthiness requirements of Annex 8 of this AMC, the operator has to ensure that the specific ETOPS
elements related to continuing airworthiness approved by the Competent Authority designated in
Annex | (PariM) to Regulation (EC) 2042/2003.

SECTION 3: APPLICABLE OPERATIONAL REQUIREMENTS

This chapter details the approval process required for ETOPS in accordance with the operational
requirements.

SECTION 4: MEthods for obtaining ETOPS Operations APPROVAL

There are two methods for obtaining an ETOPS approval, depending on the availability and amount of
prior experience with the candidate airframe/engine combination:

T GAccelerated® ¢ ht { | Ldbdbl@oréqliré prior kservice experience with the candidate
airframe/engine combination;

T & Lsgrvice ETOP&pprovaé = 0 | & S Reqdisjfe amourtIbfprior irservice experience
gAGK GKS OFYyRARLF ' ANFNJ YSk Sy Icelgi&ed EBOPS A YV I (G A
F LILINR @ f £ YSGK2R Yl @& 0S5 dzi S&vicé &peNddde.dzOS (G KS |'Y

S
S

SECTION 5: ACCELERATED ETOPS APPROVAL

The criteria defined in this section permit approval of ETOPS operations up to 180 minutes, when the
operator has esthalished that those processes necessary for successful ETOPS are in place and are
proven to be reliable. The basis of the accelerated approval is that the operator will meet equivalent
levels of safety and satisfy the objectives of this AMC.

The Accelerate8E TOPS approval process includes the following phases:
T Application phase
T *FfARFGAZ2Y 2F GKS 2LISNIG2NRAa 9¢ht { LINRPOSaaSa
T Validation of Operator ETOPS Continuing Airworthiness and Operations Capability
Issue of ETOPS Operations Approval by the competent atythor
5.1 Application phase

The operator should submit an Accelerated ETOPS Operations Approval Plan to the Authority
six (6) months before the proposed start of ETOPS. This time will permit the competent
authority to review the documented plans and ensaaequate ETOPS processes are in place.

(A) Accelerated ETOPS Operations approval plan:
The Accelerated ETOPS Operations approval plan should define:

1. the proposed routes and the ETOPS diversion time necessary to support those
routes;

2. The proposed onengineinoperative cruise speed, which may be area specific
depending upon anticipated aeroplane loading and likely fuel penalties associated
with the planned procedures;

1 EUOPS until operational requirements P&PA SubpaETOPS are in force.
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How to comply with the ETOPS Processes listed in paragraph (B);

The resources Ilpcated to each ETOPS process to initiate and sustain ETOPS
operations in a manner that demonstrates commitment by management and all
personnel involved in ETOPS continuing airworthiness and operational support;

5. How to establish compliance with the hdiistandard required for Type Design
Approval, e.g. CMP document compliance;

6. Review Gates: A review gate is a milestone of the tracking plan to allow for the
orderly tracking and documentation of specific provisions of this section. Normally,
the reviewgate process will start six months before the proposed start of ETOPS
and should continue until at least six months after the start of ETOPS. The review
gate process will help ensure that the proven processes comply with the provisions
of this AMC and areapable of continued ETOPS operations.

(B) Operator ETOPS process elements

The operator seeking Accelerated ETOPS Operations Approval should also demonstrate
to the competent authority that it has established an ETOPS process that includes the
followingETOPS elements:

1.  Airframe/engine combination and engine compliance to ETOPS Type Design Build
Standard (CMP);

2. Compliance with the continuing airworthiness requirements as defined in
Appendix 8§ which should incide:

a. A Maintenance Programme;

b. aproven ETOPS Reliability Programme;

A proven Oil Consumption Monitoring Programme;

A proven Engine Condition Monitoring and Reporting system;

A propulsion system monitoring programme;

-~ ® a0

An ETOPS parts contgbgramme;
g. A proven plan for resolution of aeroplane discrepancies.
ETOPS operations manual supplement or its equivalent in the Operations Manual,

4.  The operator should establish a programme that results in a high degree of
confidence that the prpulsion system reliability appropriate to the ETOPS
diversion time would be maintained;

5. Initial and recurrent training and qualification programmes in place for ETOPS
related personnel, including flight crew and all other operations personnel;

6. Complance with the Flight Operations Programme as defined in this AMC;
7. Proven flight planning and dispatch programmes appropriate to ETOPS;

8.  Procedures to ensure the availability of meteorological information and MEL
appropriate to ETOPS; and

9. Flight crev and dispatch personnel familiar with the ETOPS routes to be flown; in
particular the requirements for, and selection of ETOPSoete alternate
aerodromes.
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(C) Process elements Documentation:
Documentation should be provided for the following elements:

1. Technology new to the operator and significant differences in ETOPS significant
systems (engines, electrical, hydraulic and pneumatic), compared to the
aeroplanes currently operated and the aeroplane for which the operator is seeking
Accelerated ETOP$@&ations Approval;

2. The plan to train the flight and continuing airworthiness personnel to the different
ETOPS process elements;

3.  The plan to use proven or manufacturer validated Training and Maintenance and
Operations Manual procedures relevant to@®S for the aeroplane for which the
operator is seeking Accelerated ETOPS Operations Approval;

4. Changes to any previously proven or manufacturer validated Training,
Maintenance or Operations Manual procedures described above. Depending on
the nature of ay changes, the operator may be required to provide a plan for
validating such changes;

5.  The validation plan for any additional operator unique training and procedures
relevant to ETOPS, if any;

6. Details of any ETOPS support programme from the airffanggne combination
or engine (S)TC holder, other operators or any third country authority or other
competent authority; and

7.  The control procedures when a contracted maintenance organisation or flight
dispatch organisation is used.

5.2 Validation oftheh LISNJ 12 NR& 9¢ht{ t NRrOS&aasSa

This section identifies process elements that need to be validated and approved prior to the
start of Accelerated ETOPS. For a process to be considered proven, the process should first be
described, including a flow chart of mess elements. The roles and responsibilities of the
personnel managing the process should be defined including any training requirement. The
operator should demonstrate that the process is in place and functions as intended. This may
be accomplished by pwiding data, documentation and analysis results and/or by
demonstrating in practise that the process works and consistently provides the intended
results. The operator should also demonstrate that a feedback loop exists to facilitate the
surveillance oftie process, based on-gervice experience.

If any operator is currently approved for conducting ETOPS with a different engine and/or
airframe/engine combination, it may be able to document proven ETOPS processes. In this case
only minimal further validatn may be necessary. It will be necessary to demonstrate that
processes are in place to assure equivalent results on the engine and/or airframe/engine
combination being proposed for Accelerated ETOPS Operations Approval.

(A) Reduction in the validation redgrements:

The following elements will be useful or beneficial in justifying a reduction by the
competent authority in the validation requirements of ETOPS processes:

1.  Experience with other airframes and/or engines;

2. Previous ETOPS experience;
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(B)

©

(D)

3. Experence with long range, ovewater operations with two, three or four engine
aeroplanes;

4.  Any experience gained by flight crews, continuing airworthiness personnel and
flight dispatch personnel, while working with other ETOPS approved operators,
particulaly when such experience is with the same airframe or airframe/engine
combination.

Process validation may be done on the airframe/engine combination, which will be used
in Accelerated ETOPS operation or on a different aeroplane type than that for which
approval is being sought.

Validation programme:

A process could be validated by demonstrating that it produces equivalent results on a
different aeroplane type or airframe/engine combination. In this case, the validation
programme should address the folling:

1.  The operator should show that the ETOPS validation programme can be executed
in a safe manner;

2.  The operator should state in its application any policy guidance to personnel
involved in the ETOPS process validation programme. Such guidanted:dbatly
state that ETOPS process validation exercises should not be allowed to adversely
impact the safety of actual operations, especially during periods of abnormal,
emergency, or high cockpit workload operations. It should emphasise that during
periods of abnormal or emergency operation or high cockpit workload ETOPS
process validation exercises may be terminated;

3.  The validation scenario should be of sufficient frequency and operational exposure
to validate maintenance and operational support systenot validated by other
means;

4. A means should be established to monitor and report performance with respect to
accomplishment of tasks associated with ETOPS process elements. Any
recommended changes resulting from the validation programme to ETOPS
corntinuing airworthiness and/or operational process elements should be defined.

Documentation requirements for the process validation
The operator should:

1. Document how each element of the ETOPS process was utilised during the
validation;

2. Document ag shortcomings with the process elements and measures in place to
correct such shortcomings;

3. Document any changes to ETOPS processes, which were required aftdligint in
shut down (IFSD), unscheduled engine removals, or any other significant
operational events;

4, Provide periodic Process Validation reports to the competent authority (this may
be addressed during Review Gates).

Validation programme information

Prior to the start of the validation process, the following information should be subdit
to the competent authority:
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1.  Validation periods, including start dates and proposed completion dates;

2. Definition of aeroplane to be used in the validation (List should include registration
numbers, manufacturer and serial number and model of tigaame and engines);

3. Description of the areas of operation (if relevant to validation) proposed for
validation and actual operations;

4, Definition of designated ETOPS validation routes. The routes should be of duration
required to ensure necessapyocess validation occurs;

5. Process validation reporting. The operator should compile results of ETOPS process
validation.

5.3 Validation of Operator ETOPS Continuing Airworthiness and Operations Capability

The operator should demonstrate competencedafely conduct and adequately support the
intended operation. Prior to ETOPS approval, the operator should demonstrate that the ETOPS
continuing airworthiness processes are being properly conducted.

The operator should also demonstrate that ETOPS fligpatch and release practices, policies,
and procedures are established for operations.

An operational validation flight may be required so that the operator can demonstrate dispatch
and normal iAflight procedures. The content of this validation flightlwe determined by the
Competent Authority based on the previous experience of the operator.

Upon successful completion of the validation flight, when required, the operator should modify
the operational manuals to include approval for ETOPS as applicabl

5.4 ETOPS Operations Approval issued by the Competent Authority

Operations approvals granted with reduceesiervice experience may be limited to those areas
determined by the competent authority at time of issue. An application for a change is required
for new areas to be added.

The approval issued by the Competent Authority for ETOPS up to 180 minutes should be based
on the information required iMppendix 3ection 3.

SECTION 6: {SERVICE ETOPS APPROVAL
Approwal based on irservice experience on the particular airframe/engine combination.
6.1 Application

Any operator applying for ETOPS approval should submit a request, with the required
supporting data, to the competent authority at least 3 months prior to fineposed start of
ETOPS with the specific airframe/engine combination.

6.2 Operator Experience

Each operator seeking approval via theservice route should provide a report to the
O2YLISGSyild lFdzikK2NRGEZT AYRAOI (A yiDpeiatk Be spacikeNI 2 ND
airframe/engine combination for the intended extended range operation. This report should

include experience with the engine type or related engine types, experience with the aeroplane
systems or related aeroplane systems, or expeée with the particular airframe/engine
combination on norextended range routes. Approval would be based on a review of this
information.
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6.3

6.4

Each operator requesting Approval to conduct ETOPS beyond 180 minutes should already have
ETOPS experience and holéig® minute ETOPS approval.

b23iS MY ¢KS 2LISNI d2NDRa FdzikK2NRaSR YIEAYdzy RAQD
the competent authority as the operator gains experience on the particular airframe/engine
combination. Not less than 12 consecutive mmnexperience will normally be required before
authorisation of ETOPS up to 180 minutes maximum diversion time, unless the operator can
demonstrate compensating factors. The factors to consider may include duration of experience,

total number of flights, JS NJ 4 2 NDa RAGSNBERAZ2Y S@Sydas NBO2NR
GAGK 20KSNJ 2LISNI G2NRX ljdzk ftAGe 2F 2LISNI {2NRA
operator will still need, in the latter case, to demonstrate his capability to maintain and t&pera

the new airframe/engine combination at a similar level of reliability.

In considering an application from an operator to conduct extended range operations, an
FaaSaaySyild aKz2dzZ R 06S YIRS 2F (KS 2LISNFG2NDa
crew training and experience, and maintenance programme. The data provided with the
NEljdzSaid aK2dzZ R adzadlyidAldsS GKS 2LISNI G§2NDa |
support these operations and should include the means used to satisfy the consideratio

outlined in this paragraph. (Any reliability assessment obtained, either through analysis or
service experience, should be used as guidance in support of operational judgements regarding

the suitability of the intended operation.)

Assessment of th®perator's Propulsion System Reliability

Following the accumulation of adequate operating experience by the world fleet of the specified
airframe/engine combination and the establishment of an IFSD rate objective in accordance

with Appendix Ifor use in ensuring the propulsion system reliability necessary for extended

NI} y3S 2LISNrGAz2yas |y aasSaaySyild &aKz2dZ R 6S Y
maintain this level of propulsion system reliability.

ThisasSaayYSyil &aK2dzZ R Ay Of dzZRS GNBYR O2YLI NR&azya 2
as well as the world fleet average values, and the application of a qualitative judgement that
O2yaARSNE Fff 2F GKS NBt SQIyl brsgsted vEadlity¢ KS 2 L.
with related types of power units should also be reviewed, as well as its record of achieved
systems reliability with the airframe/engine combination for which authorisation is sought to

conduct extended range operations.

Note: Wherestatistical assessment alone may not be \gpplicable, e.g., when the fleet size is
avyrffts GKS | LILX AOI yiQa S bisdhsSiyzO0S gAff 0SS NBOD
Validation of Operator ETOPS Continuing Airworthiness and Operations Capability

The operator should demonstrate competence to safely conduct and adequately support the

intended operation. Prior to ETOPS approval, the operator should demonstrate that the ETOPS
continuing airworthiness processes are being properly conducted.

The operabr should also demonstrate that ETOPS flight dispatch and release practices, policies,
and procedures are established for operations.

An operational validation flight may be required so that the operator can demonstrate dispatch
and normal irflight procedures. The content of this validation flight will be determined by the
Authority based on the previous experience of the operator.

Upon successful completion of a validation flight, where required, the operational specifications
and manuals should be moditi accordingly to include approval for ETOPS as applicable.
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6.5 ETOPS Operations Approval issued by the Competent Authority

Operations approvals based ongarvice experience are limited to those areas agreed by the
Competent Authority at time of issuAdditional approval is required for new areas to be added.

The approval issued by the Competent Authority for ETOPS should specifically include
provisions as described Appendix Jection 4.

SECTION 7: ETOPS ADPR. CATEGORIES

There are 4 approval categories:

T Approvalfor 90 minutes or less diversion time

T Approval for diversion time above 90 minutes up to 180 minutes
T Approval for diversion time above 180 minutes

T Approval for diversion times abous0 minutes obperators of tweengine aeroplanes with a
maximum passenger seating configuration of 19 or less and a maximuroffakass less than
45360 kg

An operator seeking ETOPS approval in one of the above categories should comply with the
requirements common t@ll categories and the specific requirements of the particular category for
which approval is sought.

7.1 REQUIREMENTS COMMON TO ALL ETOPS APPROVAL CATEGORIES:
()  Continuing Airworthiness
The operator should comply with the continuing airworthiness aerstions of
Appendix 8
(i)  Release Considerations
(A)  Minimum Equipment List (MEL)

Aeroplanes should only be operated in accordance with the provisions of the
approved Minimum Equipment List (MEL).

(B) Weather

To forecast terminal and eroute weather, an operator should only use weather
information systems that are sufficient reliable and accurate in the proposed area
of operation.

(C) Fuel

Fuel should be sufficient to comply with the critical fuel scenaridessribed in
Appendix 4o this AMC.

(i)  Flight Planning

The effects of wind and temperature at the eeagineinoperative cruise altitude should

be accounted for in the calculation of egtimhe point. In addition to the nominated
ETOPS eroute alternates, the operator should provide flight crews with information on
adequate aerodromes on the route to be flown which are not forecast to meet the ETOPS
enroute alternate weather minima. Aerodrome facility inforn@ii and other
appropriate planning data concerning these aerodromes should be provided before
commencement of the flight to flight crews for use when executing a diversion.
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(iv)  Flight Crew Training

¢CKS 2LISNFid2NRa 9¢ht{ NI Agahayfidrecldd® BadihgY YS a K
for flight crew in accordance witAppendix 6

(v) Enroute Alternate

Appendix 5to this AMC should be implemented when establishing the company
operational procedures for ETOPS.

(vi) Communications Equipment (VHF/HF, Data Link, Satellite Communications)

For all routes where voice communication facilities are available, the comntiamca
equipment required by operational requirements should include at least one \x@ised
system.

7.2 SPECIFIC REQUIREMENTS:
7.2.1 APPROVAL FOR 90 MINUTES OR LESS DIVERSION TIME

¢KS hLISNFYG2NDa ! LIINP PSR 5A OSNHEA AofexdeddYS A &
either:

T the Maximum Approved Diversion Time or,
T the time-limited system capability minus 15 minutes.

If the airframe/engine combination does not yet have a Type Design approval for at least
90minutes diversion time, the aircraft should satisfige relevant ETOPS design
requirements.

Consideration may be given to the approval of ETOPS up to 90 minutes for operators with
minimal or no inrservice experience with the airframe/engine combination. This
determination considers such factors as the posed area of operations, the operator's
demonstrated ability to successfully introduce aeroplanes into operations and the quality
of the proposed continuing airworthiness and operations programmes.

Minimum Equipment List (MEL) restrictions for 120 minlg@©PS should be used unless
there are specific restrictions for 90 minutes or less.

7.2.2 APPROVAL FOR DIVERSION TIME ABOVE 90 MINUTES UP TO 180 MINUTES

t NA2NJ G2 FLLINRQGFES GKS 2LISNIG2NRa OF LI oA f
effective ETOPS pmagnmes, in accordance with the criteria detailed in this AMC and the
relevant appendices, will be examined.

¢KS hLISNIYi2NDRa ! LIWINPDSR 5AOSNEAZ2Y ¢CAYS A&
either:

T the Maximum Approved Diversion Time, or,
T the time-limited system capability minus 15 minutes.

i) Additional Considerations for aircraft with 120 minutes Maximum Approved
Diversion Time

In the case of an aircraft approved for 120 minutes Maximum Approved Diversion
Time, an operator may request an increaseii S 2 LISNJ & 2 NRA& | LILINE ¢
time for specific routes provided:

1. ¢KS NBIdzSaiSR hLISNIG2NRa ! LIINRP ISR 5A 0

T 115% of the Maximum Approved Diversion Time or,
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T the time-limited system capability minus 15 minutes.

2. The &ENR LI I yS FdzSf OF NNAI IS aAdzLIR2 NI a (K¢
Diversion Time.

3. It can be shown that the resulting routing will not reduce the overall safety
of the operation.

Such increases will require:

(A) the Agency to assess overall type desigoluding timelimited
systems, demonstrated reliability; and

(B) the development of an appropriate MEL related to the diversion time
required.

ii)  Additional Considerations for aircraft with 180 minutes Maximum Approved
Diversion Time

In the case of aniecraft certified for 180 minutes Maximum Approved Diversion
¢CAYST Yy 2LISNIG2NI YFEe NBljdzSad Iy AyONBI @
time for specific routes provided:

1. ¢KS NBIjdzSaidSR hLISNI Gd2NRa ! LIINRPDSR 510!
T 115%of the Maximum Approved Diversion Time or,
T the time-limited system capability minus 15 minutes

2. ¢KS ISNRLXIYS Fdz5f OFNNRIF IS &dzLJLI2 NI a
Diversion Time diversion time

3. It can be shown that the resulting routing will n&duce the overall safety
of the operation.

Such increases will require:

(A) the Agency to assess overall type design including -timiéed
systems, demonstrated reliability; and

(B) the development of an appropriate MEL related to the diversion time
required.

7.2.3 APPROVAL FOR DIVERSION TIME ABOVE 180 MINUTES

Approval to conduct operations with diversion times exceeding 180 minutes may be
granted to operators with previous ETOPS experience on the particular engine/airframe
combination and an existing 18tinute ETOPS approval on the airframe/engine
combination listed in their application.

Operators should minimise diversion time along the preferred track. Increases in
diversion time by disregarding ETOPS adequate aerodromes along the route, should only
be planned in the interest of the overall safety of the operation.

The approval to operate more than 180 minutes from an adequate aerodrome shall be
area specific, based on the availability of adequate ETORB®u&n alternate
aerodromes.

(i)  Operatinglimitations

In view of the long diversion time involved (above 180 minutes), the operator is
responsible to ensure at flight planning stage, that on any given day in the forecast
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conditions, such as prevailing winds, temperature and applicable diversion
procedures, a diversion to an ETOPSaarte alternate aerodrome will not exceed
the:

(A) Enginerelated timelimited systems capability minus 15 minutes at the
approved oneengineinoperative cruise speed; and

(B) Non enginerelated timelimited system caplaility minus 15 minutes, such
as cargo fire suppression, or other non engiatated system capability at
the all engine operative cruise speed.

(i) Communications Equipment (VHF/HF, Data Link and Satellite based
communications)

Operators should use anyr @ll of these forms of communications to ensure
communications capability when operating ETOPS in excess of 180 minutes.

7.2.4 APPROVAL FOR DIVERSION TIMES ABOVE 180 MINUTES OF OPERA-EDIRESNE- TWO
AEROPLANES WITH A MAXIMUM PASSENGER SEATING JUD¥ICERAOR LESS
AND A MAXIMUM TAKE-F MASS LESS THABBOKG

()  Type Design

The airframe/engine combination should have the appropriate Type Design
approval for the requested maximum diversion times in accordance with the

criteria in CS 25.1535 a@K I LJG SNJ LL WwW¢e LIS 5SaAiday ! LILINE
AMC.

(i)  Operations Approval

Approval to conduct operations with diversion times exceeding 180 minutes may
be granted to operators with experience on the particular airframe/engine
combination or eisting ETOPS approval on a different airframe/engine
combination, or equivalent experience. Operators should minimise diversion time
along the preferred track to 18@inutes or less whenever possible. The approval
to operate more than 180 minutes from amequate aerodrome shall be area
specific, based on the availability of alternate aerodromes, the diversion to which
would not compromise safety.

Note: Exceptionally for this type of aeroplanes, operators may use the accelerated
ETOPS approval method to mdETOPS approval. This method is described in
section 5.

SECTION 8: ETOPS OPERATIONS MANUAL SUPPLEMENT

The ETOPS operations manual supplement or its equivalent material in the operations manual, and
any subsequent amendments, are subject to approvahizyGompetent Authority.

The Authority will review the actual ETOPSénvice operation. Amendments to the Operations
Manual may be required as a result. Operators should provide information for and participate in such
reviews, with reference to the (S)T©lder where necessary. The information resulting from these
reviews should be used to modify or update flight crew training programmes, operations manuals and
checklists, as necessary.

An example outline of ETOPS Operations Manual Supplement contenatvidgd inAppendix 7to
this AMC.
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SECTION #LIGHT PREPARATION ANBUNEHT PROCEDURES

The operator should establish pfight planning and dispatch procedures for ETOPS and they should
be listed in the Operatins Manual. These procedures should include, but not be limited to, the
gathering and dissemination of forecast and actual weather information, both along the route and at
the proposed ETOPS alternate aerodromes. Procedures should also be establishadtectizat the
requirements of the critical fuel scenario are included in the fuel planning for the flight.

The procedures and manual should require that sufficient information is available for the aeroplane
pilot-in-command, to satisfy him/her that thstatus of the aeroplane and relevant airborne systems

is appropriate for the intended operation. The manual should also include guidance on diversion
decisionmaking and esroute weather monitoring.

l RRAGAZ2Y L 3JdZARIYyOS 2y {idandbBeiyAidKi 2N2 OEBdNEE & IXK
operations manual is provided Appendix 4o this AMC.

SECTION 10: OPERATIONAL LIMITATIONS

¢tKS 2LISNIGA2yLFE tAYAGFGAZ2YyaA
detailed inAppendix 3o this AMCc & h LISNI GA 2y [

z

2  ifoved&Diverdid Mimeafe 2 LIS NJ
AYAGllL GA2Yy&aé o

SECTION 1ETOPS EROUTE ALTERNATE AERODROMES

An operator should select ETOPSreute alternate aerodromes in accordancethvihe applicable
operational requirements anéppendix o this AMG Route Alternate.

SECTION 1IMNITIAL/RECURRENT TRAINING

An operator should ensure that prior to conducting ETOPS, each crew member has cdmplete
successfully ETOPS training and checking in accordance with a syllabus compliapperittiix o
this AMC, approved by the Competent Authority and detailed in the Operations Manual.

This training should be typand area specific in accordance with the applicable operational
requirements.

The operator should ensure that crew members are not assigned to operate ETOPS routes for which
they have not successfully passed the training.

SECTION 13: CONTINUING SURVHIEAN

The fleetaverage IFSD rate for the specified airframe/engine combination will continue to be
monitored in accordance with Appendices 1, 2 and 8. As with all other operations, the Competent
Authority should also monitor all aspects of the extended raogerations that it has authorised to
ensure that the levels of reliability achieved in extended range operations remain at the necessary
levels as provided iAppendix 1 and that the operation continues to be coretad safely. In the event

that an acceptable level of reliability is not maintained, if significant adverse trends exist, or if
significant deficiencies are detected in the type design or the conduct of the ETOPS operation, then
the appropriate Competent dthority should initiate a special evaluation, impose operational
restrictions if necessary, and stipulate corrective action for the operator to adopt in order to resolve
the problems in a timely manner. The appropriate Authority should alert the CetitficAuthority

when a special evaluation is initiated and make provisions for their participation.

[Amdt 20/7]
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ED Decision 2010/012/R

1. ASSESSMENT PROCESS

To establish by utilising serviegperience whether a particular airframe/engine combination
has satisfied the propulsion systems reliability requirements for ETOPS, an engineering
assessment will be made by the Agency, using all pertinent propulsion system data. To
accomplish the assesgnt, the Agency will need world fleet data (where available), and data
from various sources (the operator, the engine and aeroplane (S)TC holder) which should be
extensive enough and of sufficient maturity to enable the Agency to assess with a higbf level
confidence, using engineering and operational judgement and standard statistical methods
where appropriate, that the risk of total power loss from independent causes is sufficiently low.
The Agency will state whether or not the current propulsion systehability of a particular
airframe/engine combination satisfies the relevant criteria. Included in the statement, if the
operation is approved, will be the engine build standard, propulsion system configuration,
operating condition and limitations requid to qualify the propulsion system as suitable for
ETOPS.

Alternatively, where type design approval for Early ETOPS is sought at entry into service, the
engineering assessment can be based on substantiation by analysis,-&slyite experience

or other means, to show that the propulsion system will minimise failures and malfunctions and
will achieve an IFSD rate that is compatible with the specified safety target associated with total
loss of thrust.

If an approved engine CMP is maintained by the oasfble engine Authority and is duly
referenced on the engine Type Certificate Data Sheet or STC, then this shall be made available
to the Agency conducting the aeroplane propulsion system reliability assessment. Such a CMP
shall be produced taking into esunt all the requirements of chapter Il and should be
incorporated or referenced in the aeroplane CMP.

2. RELIABILITY VALIDATION METHODS

There are two extremes in the ETOPS process with respect to maturity; one is the
demonstration of stable reliabilityyothe accumulation of iservice experience and the other

is by a programme of design, test and analysis, agreed between the (S)TC holders and the
Agency. The extent to which a propulsion system is a derivative of previous propulsion systems
used on an ETES approved airplane is also a factor of the level of maturity. When considering
the acceptability of a propulsion system, maturity should be assessed not only in terms of total
fleet hours but also taking account of fleet leader time over a calendar ginaethe extent to

which test data and design experience can be used as an alternative.

a.  Service Experience

There is justification for the view that modern propulsion systems achieve a stable
reliability level by 100,000 engine hours for new types &30D00 engine hours for
derivatives. 3,000 to 4,000 engine hours is considered to be the necessary time in service
for a specific unit to indicate problem areas.

Normally, the irservice experience will be:

(1) For new propulsion systems: 100,000 enginersaand 12 months service. Where
experience on another aeroplane is applicable, a significant portion of the 100,000
engine hours should normally be obtained on the candidate aeroplane;
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On a casdy-case basis, relevant test and design experience, and nnuxi
diversion time requested, could be taken into account when arriving at the in
service experience required;

(2) For derivative propulsion systems: 50,000 engine hours and 12 months service.
These values may vary according to the degree of commonatityhi end in
determining the derivative status of a propulsion system, consideration should be
given to technical criteria referring to the commonality with previous propulsion
system used on an ETOPS approved aeroplane. Prime areas of concern include:

(i)  Turbomachinery;
(i)  Controls and accessories and control logic;
(i)  Configuration hardware (piping, cables etc.);

(iv) Aeroplane to engine interfaces and interaction:

(A) Fire;

(B) Thrust reverser;
(C) Avionics;

(D) etc.

The extent to which the igewice experience might be reduced would depend
upon the degree of commonality with previous propulsion system used on an
ETOPS approved aeroplane using the above criteria and would be decided on a
caseby-case basis.

Also on a casby-case basis, relevanest and design experience and maximum
diversion time requested could be taken into account when arriving at the in
service experience required.

Thus, the required experience to demonstrate propulsion system reliability should
be determined by:

()  The extet to which previous service experience with a common propulsion
system used on an ETOPS approved aeroplane systems can be considered;

(i) To what extent compensating factors, such as design similarity and test
evidence, can be used:;

(i) The two precedig considerations would then determine the amount of
service experience needed for a particular propulsion system proposed for
ETOPS.

These considerations would be made on a dagease basis and would need to
provide a demonstrated level of propulsiorsggm reliability in terms of IFSD rate.
{SS LI NIINILK o WwAaal alylF3aSYSyid |yR whAa

(3) Data Required for the Assessment

(i)  Alist of all engine shutdown events for all causes (excluding normal training
events). The list should provide the followifog each event:

(A) date;
(B) airline;

(C) aeroplane and engine identification (model and serial number);
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(D) power-unit configuration and modification history;
(E) engine position;

(F) symptoms leading up to the event, phase of flight or ground
operation;

(G) weather/environmental conditions and reason for shutdown and any
comment regarding engine restart potential;

(i) All occurrences where the intended thrust level was not achieved, or where
crew action was taken to reduce thrust below the ma level (for whatever
reason):

(i)  Unscheduled engine removals/shop visit rates;
(iv) Total engine hours and aeroplane cycles;

(v) All events should be considered to determine their effects on ETOPS
operations;

(vi) Additional data as required,

(vii) The Agency will also consider relevant design and test data.

b.  Early ETOPS

(1)

()

Acceptable Early ETOPS certification plan

Where type design approval for Early ETOPS is sought at the first entry into service,
the engineering assessment can be based on sulistion by analysis, test, in
service experience, €S 1040 compliance or other means to show that the
propulsion system will minimise failures and malfunctions, and will achieve an IFSD
rate that is compatible with the specified safety target associatil catastrophic

loss of thrust. An approval plan, defining the early ETOPS reliability validation tests
and processes, must be submitted by the applicant to the Agency for agreement.
This plan must be implemented and completed to the satisfaction ofApency
before an ETOPS type design approval will be granted for a propulsion system.

Propulsion System Validation Test

The propulsion system for which approval is being sought should be tested in
accordance with the following schedule. The propulsigstem for this test should

be configured with the aeroplane installation nacelle and engine Hpld
hardware representative of the type certificate standards.

Tests of simulated ETOPS service operation and vibration endurance should consist
of 3,000 reprsentative service staigtop cycles (takeff, climb, cruise, descent,
approach, landing and thrust reverse), plus three simulated diversions at maximum
continuous thrust for the Maximum Approved Diversion Time for which ETOPS
eligibility is sought. Thesdiversions are to be approximately evenly distributed
over the cyclic duration of the test, with the last diversion to be conducted within
100 cycles of the completion of the test.

This test must be run with the high speed and low speed main engine rotors
dzyol fFyOSR G2 3ISYySNIaGS a4 €SrHad on LISNI
maintenance vibration levels. Additionally, for engines with three main engine
rotors, the intermediate speed rotor must be unbalanced to generate at least 90
percent of the applicain Q4 NB O2 YYSYRSR | OOSLIil yOS @Aol
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level shall be defined as the peak level seen during a slow
acceleration/deceleration of the engine across the operating speed range. Conduct
the vibration survey at periodic intervals throughoutettB000 cycle test. The
average value of the peak vibration level observed in the vibration surveys must
meet the 90% minimum requirement. Minor adjustments in the rotor unbalance
(up or down) may be necessary as the test progresses in order to meet thieeeq
average vibration level requirement. Alternatively, to a method acceptable to the
Agency, an applicant may modify their test to accommodate a vibration level
marginally less than 90% or greater than 100% of the vibration level required in
lieu of adjsting rotor unbalance as the test progresses.

Each one hertz (60 rpm) bandwidth of the high speed rotor service stigptcycle
speed range (takeff, climb, cruise, descent, approach, landing and thrust reverse)
must be subjected to 3x106 vibration aysl An applicant may conduct the test in
any rotor speed step increment up to 200 rpm as long as the servicesstgrt
cycle speed range is covered. For a 200 rpm step the corresponding vibration cycle
count is to be 10 million cycles. In addition, eade dertz bandwidth of the high
speed rotor transient operational speed range between flight idle and cruise must
be subjected to 3x105 vibration cycles. An applicant may conduct the test in any
rotor speed step increment up to 200 rpm as long as the teamsservice speed
range is covered. For a 200 rpm step the corresponding vibration cycle count is to
be 1 million cycles.

At the conclusion of the test, the propulsion system must be:

AAAAA

() *Aadzfte AyaLISOGSR | OO2wB Aingpectioi 2 G KS
recommendations and limits.

(i) Completely disassembled and the propulsion system hardware must be
inspected in accordance with the service limits submitted in compliance with
relevant instructions for continued airworthiness. Any potential sources of
in-flight shutdown, loss of thrust control, or other power loss encountered
during this inspection must be tracked and resolved in accordance with
paragraph 5 of this Appendix 1.

3. RISK MANAGEMENT AND RISK MODEL

Propulsion systems approved for ETOPS mustufficiently reliable to assure that defined
safety targets are achieved.

a. For ETOPS with a Maximum Approved Diversion Time of 180 minutes or less

An early review of information for modern fixedng jetpowered aircraft shows that the

rate of fatal accidnts for all causes is in the order of 0-3 x6lfPer flying hour. The
reliability of aeroplane types approved for extended range operation should be such that
they achieve at least as good an accident record as equivalent technology equipment.
The overaltarget of 03x10-6 per flying hour has therefore been chosen as the safety
target for ETOPS approvals up to 180 minutes.

When considering safety targets, an accepted practice is to allocate appropriate portions
of the total to the various potentiadontributing factors. By applying this practice to the
overall target of 0-3 x 1® per flying hour, in the proportions previously considered
appropriate, the probability of a catastrophic accident due to complete loss of thrust from
independent causes nsttbe no worse than 0-3 x Bper flying hour.
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Propulsion system related accidents may result from independent cause events but,
based on historical evidence, result primarily from events such as uncontained engine
failure events, common cause events, gmggfailure plus crew error events, human error
related events and other. The majority of these factors are not specifically exclusive to
ETOPS.

Using an expression developed by ICAO, (reEWAM5593 dated 15/2/84) for the
calculation of engine #Hflight shutdown rate, together with the above safety objective
and accident statistics, a relationship between target enginlight shutdown rate for

all independent causes and maximum diversion time has been derived. This is shown in
Figure 1.

In order that ype design approval may be granted for extended operation range, it will

be necessary to satisfy the Agency that after application of the corrective actions
identified during the engineering assessment (see Appendix 1, section 4: ENGINEERING
ASSESSMENTITHRIA FOR ACCEPTABLE RELIABILITY VALIDATION METHODS), the target
engine inflight shutdown rates will be achieved. This will provide assurance that the
probability objective for loss of all thrust due to independent causes will be met.

Target IFSD Rates vs Diversion Time
2-engined aeroplane
Diversion Times 180 minutes or less
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Figure 1
b. ForETOPS with a Maximum Approved Diversion Time of greater than 180 minutes

The propulsion systems IFSD rate target should be compatible with the objective that the
catastrophic loss of thrust from independent causes is no worse than extremely
improbable, baed on maximum ETOPS flight duration and maximum ETOPS rule time.

For ETOPS with Maximum Approved Diversion Times longer than 180 minutes, to meet
this objective the powerplant installations must comply with the safety objectives of
C5.1309, the goal shuld be that the catastrophic loss of thrust from independent
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causes should be extremely improbable (see AMC 25.1309). The defined target for ETOPS
approvals with diversion times of 180 minutes or less, for catastrophic loss of thrust from
independent causs, is 0.3x1&hr (see paragraph 3 of this Appendix). This target was
based on engine IFSD rates that were higher than can be and are being achieved by
modern ETOPS airframes/engines. To achieve the same level of safety for ETOPS
approvals beyond 18Minutes as has been achieved for ETOPS approvals of 180 minutes
or less, the propulsion system reliability IFSD rate target needs to be set and maintained
at a level that is compatible with an Extremely Improbable safety objective (i.e. 0x10
flight hr).

For example, a target overall IFSD rate of 0.01/1000 hr. (engine hours) that is maintained
would result in the loss of all thrust on two engine aeroplanes being extremely
improbable even assuming the longest time envisaged. The risk model formula
summarisedor a two-engine aeroplane is:

p/flight hour = [2(Cr x{Tt}) x Mr(t)] divided by T
(1) pis the probability of a dual independent propulsion unit failure on a twin,
(2) 2is the number of opportunities for an engine failure on a twin (2),

(3) Cris cruiséFSD rate (0.5x overall rate), Mr is max continuous IFSD rate (2x overall
rate), T is planned max flight duration in hours (departure to planned arrival
airport), and t is the diversion or flight time in hours to a safe landing. IFSD rates,
basedonengi YI ydzZFlI OGdzZNENBRQ KAAG2NROIf RIFGF 7
large turbofan engines, presented to the JAA/EASA and ARAC ETOPS working
groups, have shown cruise IFSD rates to be of the order of 0.5x overall rate, and
the max continuous IFSD rate (essited from engine fleet analysis) to be 2x
overall rate. Then, for an IFSD goalaif0/1000EFH overall, the cruise IFSD rate is
.005/1000EFH, and the max continuous rate is .020/1000EFH.

(4) Sample calculation (max flight case scenario): assume T = Z0ntepu flight
duration, an engine failure after 10 hours, then continued flight time required is t
= 10 hours, using the ETOPS IFSD goal of .010/1000EFH or less, results in a
probability of p=1 B/hour (i.e. meets extremely improbable safety objective from
independent causes).
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Target IFSD Rates vs Diversion Time
2-engined aeroplane
Diversion Times above 180 minutes
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4. ENGINEERING ASSESSMENT CRITERIA FOR ACCEPTABLE RELIABILITY VALIDATION METHOI

The following criteria identify some areas to be considered during the engineering assessment
required for either reliability validation metd.

a. There are maintenance programmes, enginewdng health monitoring programmes,
and the promptness and completeness in incorporating engine service bulletins, etc., that
AYFEdzSYyOS +y 2LISNI 02NRA oAt AGeinfarghationt Ay al Ay
required will form a basis from which a woffléet engine shut down rate will be
established, for use in determining whether a particular airframe/engine combination
complies with criteria for extended range operation.

b.  An analysis will benade on a casby-case basis, of all significant failures, defects and
malfunctions experienced in service or during testing, including reliability validation
testing, for the particular airframe/engine combination. Significant failures are principally
those causing or resulting in-fhight shut down or flameout of the engine(s), but may
also include unusual ground failures and/or unscheduled removal of engines. In making
the assessment, consideration should be given to the following:

(1) The type ofpropulsion system, previous experience, whether the poweit is
new or a derivative of an existing model, and the operating thrust level to be used
after one engine shutdown;
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(2) The trends in the cumulative twelve month rolling average, updated qugrtefl
in-flight shutdown rates versus propulsion system flight hours and cycles;

(3) The demonstrated effect of corrective maodifications, maintenance, etc. on the
possible future reliability of the propulsion system;

(4) Maintenance actions recommended anderformance and their effect on
propulsion system and APU failure rates;

(5) The accumulation of operational experience which covers the range of
environmental conditions likely to be encountered;

(6) Intended maximum flight duration and maximum diversiothe ETOPS segment,
used in the extended range operation under consideration.

C. Engineering judgement will be used in the analysis of paragraph b. above, such that the
potential improvement in reliability, following the introduction of corrective ango
identified during the analysis, can be quantified.

d. The resultant predicted reliability level and the criteria developed in accordance with
section 3 (RISK MANAGEMENT AND RISK MODEL) should be used together to determine
the maximum diversion time fowhich the particular airframe/engine combination
qualifies.

e. The type design standard for type approval of the airframe/engine combination, and the
engine, for ETOPS will include all modifications and maintenance actions for which full or
partial creditis taken by the (S)TC holder and other actions required by the Agency to
enhance reliability. The schedule for incorporation of type design standard items should
normally be established in the Configuration, Maintenance and Procedures (CMP)
document, for &ample in terms of calendar time, hours or cycles.

f. 2KSY GKANR O2dzyiNB o6{0v¢/ K2ftRSNRQ | yYRk2NJI i
the respective foreign Authorities will be offered to participate in the assessment.

g. ETOPS Reliability TrackigyBNR o6w¢. 0 Qa CAYRAY3Ia D

Once an assessment has been completed and the RTB has documented its findings, the
Agency will declare whether or not the particular airframe/engine combination and
engine satisfy the relevant considerations of this AMC. Items recemded qualifying

the propulsion system, such as maintenance requirements and limitations will be
included in the Assessment Report (chapter Il section 10 of this AMC).

h. In order to establish that the predicted propulsion system reliability level is aetiiand
subsequently maintained, the (S) TC holder should submit to the Agency an assessment
of the reliability of the propulsion system on a quarterly basis. The assessment should
concentrate on the ETOPS configured fleet and should include ETOP Sevedatesdfrom
the nonconfigured fleet of the subject airframe/engine combination and from other
combinations utilising a related engine model.

5. EARLY ETOPS OCCURRENCES REPORTING & TRACKING

a. The holder of a (supplemental) type certificate of an engineictv has been approved
for ETOPS without service experience in accordance with this AMC, should establish a
system to address problems and occurrences encountered on the engine that could affect
the safety of operations and timely resolution.
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b.  The systen should contain a means for: the prompt identification of ETOPS related
events, the timely notification of the event to the Agency, proposing a resolution of the
SOSyYyil IyR 200GFAyAy3a ! 3Sy0eQa I LIWINRDItd® ¢KS
can be acomplished by way of Agency approved change(s) to the type design, the
manufacturing process, or an operating or maintenance procedure.

C. The reporting system should be in place for at least the first 100,000 fleet engine hours.
The reporting requirementemains in place until the fleet has demonstrated a stable in
flight shut down rate in accordance with the targets defined in this Appendix 1.

d. For the early ETOPS service period, an applicant must define the sources and content of
the service data thawill be made available to them in support of their occurrence
reporting and tracking system. The content of this data should be adequate to evaluate
the specific cause of all service incidents reportable under Part 21A.3(c), in addition to
the occurrenceghat could affect the safety of operations, and should be reported,
including:

(1) In-flight shut down events and rates;
(2) Inability to control the engine or obtain desired power;

(3) Precautionary thrust reductions (except for normal troubleshootinglésved in
the aircraft flight manual);

(4) Degraded propulsion #flight start capability;

(5) un-commanded power changes or surges.

(6) diversion or turnback

(7) failures or malfunctions of ETOPS significant systems

(8) Unscheduled engine removals fooralitions that could result in one of the
reportable items listed above.

6. CONTINUED AIRWORTHINESS OF TYPE DESIGN

For ETOPS, the Agency will periodically review its original findings by means of a Reliability
Tracking Board. In addition, the Agemmcument containing the CMP standard will be revised
as necessary.

Note: The Reliability Tracking Board will usually comprise specialists from aeroplane and engine
disciplines (see alséppendix 2.

Periodic meetingsf the ETOPS Reliability Tracking Board are normally frequent at the start of
the assessment of a new product. The periodicity is adjusted by the Agency upon accumulation
of substantial service experience if there is evidence that the reliability of tbeugt is
sufficiently stable. The periodic meetings of the board are discontinued once an ETOPS product,
or family of products, has been declared mature by the Agency.

Note: The overall engine IFSD rate should be viewed as a-flegtdaverage target figre of

engine reliability (representative of the airframe/engine combination being considered) and if
exceeded, may not, in itself, trigger action in the form of a change to the ETOPS design standard
or a reduction in the ETOPS approval status of the endihe actual IFSD rate and its causes
should be assessed with considerable engineering judgement. For example, a high IFSD rate
early after the commencement of the operation may be due to the limited number of hours
contributing to the high rate. There mdave been only one shut down. The underlying causes
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have to be considered carefully. Conversely, a particular single event may warrant corrective
action implementation, even though the overall IFSD rate objective is being achieved.

a.

Mature ETOPS prodisc

A family of ETOPS products with a high degree of similarity is considered as mature ones

if:

(1) The product family has accumulated at least 250,000 flight hours for an aeroplane
family or 500,000 operating hours for an engine family;

(2) The product fanily has accumulated service experience covering a comprehensive
spectrum of operating conditions (e.g. cold, hot, high, and humid);

(3) Each ETOPS approved model or variant in the family has achieved the reliability
objectives for ETOPS and has remairtablle at or below the objectives fleatide
for at least two years;

New models or significant design changes may not be considered mature until they have
individually satisfied the condition of paragraph 6.a above.

The Agency makes the determination of wareeproduct or a product family is considered
mature.

Surveillance of mature ETOPS products

The (S)TC holder of an ETOPS product which the Agency has found mature, should
institute a process to monitor the reliability of the product in accordance wiitl t
objectives defined in this Appendix 1. In case of occurrence of an event or series of events
or a statistical trend that implies a deviation of the reliability of the ETOPS fleet, or a
portion of the ETOPS fleet (e.g. one model or a range of serialensinlabove the limits
specified for ETOPS in this AMC, the (S)TC holder should:

(1) Inform the Agency and define a means to restore the reliability through a Minor
Revision of the CMP document, with a compliance schedule to be agreed with the
Agency if tle situation has no immediate safety impact;

(2) Inform the Agency and propose an-hdc followup by the Agency until the
concern has been alleviated or confirmed if the situation requires further
assessment;

(3) Inform the Agency and propose the necessaugrective action(s) to be mandated
by the Agency through an AD if a direct safety concern exists.

In the absence of a specific event or trend requiring action, the (S)TC holder should
provide the Agency with the basic statistical indicators prescribéuisPAppendix 1 on a
yearly basis.

Minor Revision of the ETOPS CMP Document

A Minor Revision of the ETOPS CMP document is one that contains only editorial
adjustments, configurations, maintenance and procedures equivalent to those already
approved bythe Agency or new reliability improvements which have no immediate
impact on the safety of ETOPS flights and which are introduced as a means to control the
continued compliance with the reliability objectives of ETOPS.

Minor revisions of the ETOPS CMP doent should be approved by authorised
signatories personnel of the (S)TC holder under the provisions of its approved Design
Organisation Handbook.
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7. DESIGN ORGANISATION APPROVALS

(S)TC holders of products approved for ETOPS should hold a Design OogaAipptoval
(DOA) conforming to EASA PAatt, with the appropriate terms of approval and privileges. Their
approved Design Organisation Handbook (DOH) must contain an appropriate description of the
organisation and procedures covering all applicable taskkresponsibilities of EASA Paft

and this AMC.

[Amdt 20/7]
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ED Decision 2010/012/R
1. ASSESSMENT PROCESS

The intent of this Appendix is to provide additional clarification to secticensd78 of chaptetl

of this AMC. Airframe systems are required to show compliance with CS 25.1309. To establish
whether a particular airframe/engine combination has satisfied the reliability requirements
concerning the aircraft systems for extended rangemtions, an assessment will be made by

the Agency, using all pertinent systems data provided by the applicant. To accomplish this
assessment, the Agency will need wedlilieet data (where available) and data from various
sources (operators, (S)TC holderiginal equipment manufacturers (OEM)). This data should

be extensive enough and of sufficient maturity to enable the Agency to assess with a high level
of confidence, using engineering and operational judgement, that the risk of systems failures
during anormal ETOPS flight or a diversion, is sufficiently low in direct relationship with the
consequence of such failure conditions, under the operational environment of ETOPS missions.

The Agency will declare whether or not the current system reliability obagicular
airframe/engine combination satisfies the relevant criteria.

Included in the declaration, if the airframe/engine combination satisfy the relevant criteria, will
be the airframe build standard, systems configuration, operating conditions aritiions,
required to qualify the ETOPS significant systems as suitable for extended range operations.

Alternatively, where type design approval for Early ETOPS is sought at first entry into service,
the engineering assessment can be based on substarmtidiip analysis, test, iservice
experience or other means to show that the airframe significant systems will minimise failures
and malfunctions, and will achieve a failure rate that is compatible with the specified safety
target.

2. SYSTEM SAFETYASSESSMEN{ { ! Q O0Ay Of dzZRAy3I NBtAFIOoAtAGE |y

The System Safety Assessment (SSA) which should be conducted in accordance with CS 25.1309
for all ETOPS significant systems should follow the steps below:

a. Conduct a (supplemental) Functional Hazard Assessmei#)(Eonsidering the ETOPS
missions. In determining the effect of a failure condition during an ETOPS mission, the
following should also be reviewed:

(1) Crew workload over a prolonged period of time;
(2) Operating conditions at single engine altitude;

(3) Lesser crew familiarity with the procedures and conditions to fly to and land at
diversion aerodromes.

b.  Introduce any additional failure scenario/objectives necessary to comply with this AMC.

C. For compliance demonstration of ETOPS significant syskaiitity to CS 25.1309 there
will be no distinction made between ETOPS group 1 and group 2 systems. For qualitative
analysis (FHA), the maximum flight time and the maximum ETOPS diversion time should
be considered. For quantitative analysis (SSA), ttexage ETOPS mission time and
maximum ETOPS diversion time should be considered. Consideration should be given to
how the particular airframe/engine combination is to be utilised, and analyse the
potential route structure and city pairs available, basedmgte range of the aeroplane.

d. Consider effects of prolonged time and at single engine altitude in terms of continued
operation of remaining systems following failures.
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Specific ETOPS maintenance tasks, intervals and specific ETOPS flight procedures
necessary to attain the safety objectives, shall be included in the appropriate approved
documents (e.g. CMP document, MMEL).

Safety assessments should consider the flight consequences of single or multiple system
failures leading to a diversion and th@obability and consequences of subsequent
failures or exhaustion of the capacity of time critical systems, which might occur during
the diversion.

Safety assessments should determine whether a diversion should be conducted to the
nearest aerodrome or to ra aerodrome presenting better operating conditions,
considering:

(1) The effect of the initial failure condition on the capability of the aeroplane to cope
with adverse conditions at the diversion aerodrome, and

(2) The means available to the crew to ass#®e extent and evolution of the situation
during a prolonged diversion.

The aircraft flight manual and the flight crew warning and alerting and display systems should
provide clear information to enable the flight crew to determine when failure conditiare
such that a diversion is necessary.

RELIABILITY VALIDATION METHODS

There are two extremes in the ETOPS process with respect to maturity; one is the
demonstration of stable reliability by the accumulation ofsirvice experience and the other

is by a design, analysis and test programmes, agreed between the (S)TC holders and the
Agency/Authority.

a.

In-service Experience/Systems Safety Assessment (SSA)

In-service experience should generally be in accordance with that identifigoldandixl

for each airframe/engine combination. When considering the acceptability of airframe
systems for ETOPS, maturity should be assessed in terms of used technology and the
particular design under review.

Ly LIS NF 2 NX, defirgd it pardgrapH 2!ofdhis Appendix 2, particular account will
be taken of the following:

(1) For identical or similar equipment to those used on other aeroplanes, the SSA
failure rates should be validated by-$ervice experience:

(i)  The amount ofin-service experience (either direct or related) should be
indicated for each equipment of an ETOPS significant system.

(i)  Where related experience is used to validate failure modes and rates, an
analysis should be produced to show the validity of tlmeservice
experience.

(i) In particular, if the same equipment is used on a different airframe/engine
combination, it should be shown that there is no difference in operating
conditions (e.g., vibrations, pressure, temperature) or that these differences
do not adversely affect the failure modes and rates.

(iv) If in-service experience with similar equipment on other aeroplanes is
claimed to be applicable, an analysis should be produced substantiating the
reliability figures used on the quantitative anal/sThis substantiation
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analysis should include details of the differences between the similar and
new equipment, details of the imervice experience of the similar
equipment and details of any "lessons learnt" from modifications introduced
and includedn the new equipment.

(v) For certain equipment, (e.g., IDGs, TRUSs, bleeds and emergency generators)
this analysis may have to be backed up by tests. This should be agreed with
the Agency.

(2) For new or substantially modified equipment, account shouldaken in the SSA
for the lack of validation of the failure rates by service experience.

A study should be conducted to determine the sensitivity of the assumed SSA
failure condition probabilities to the failure rates of the subject equipment.

Should a failte case probability be sensitive to this equipment failure rate and
close to the required safety objective, particular provision precautions should be
applied (e.g. temporary dispatch restrictions, inspections, maintenance
procedures, crew procedures) t@@ount for the uncertainty, until the failure rate
has been appropriately validated byservice experience.

b.  Early ETOPS

Where type design approval for Early ETOPS is sought at the first entry into service of the
airframe/engine combination, theengineering assessment can be based on
substantiation by analysis, test-gervice experience (the same engine or airframe with

different engines) or other means, to show that the ETOPS significant systems will achieve

a failure rate that is compatible thi the specified safety objective. An approval plan,

defining the early ETOPS reliability validation tests and processes, should be submitted

08 GKS o0{0¢/ Qa K2ftRSNAR G2 GKS 1 3Syde T2NJ I
completed and implemented tehe satisfaction of the Agency before an ETOPS type

design approval will be granted.

(1) Acceptable Early ETOPS approval plan

In addition to the above considerations, the following should be complied with for
an Early ETOPS approval:

()  Aeroplane Testing

For each airframe/engine combination that has not yet accumulated at least
15,000 engine hours in service, to be approved for ETOPS, one or more
aeroplanes should conduct flight testing which demonstrates that the
airframe/engine combination, its componenand equipment are capable

for, and function properly, during ETOPS flights and ETOPS diversions. These
flight tests may be coordinated with, but they are not in place of flight testing
required in Part 21.35(b)(2).

The flight test programme should inde:

(A) Flights simulating actual ETOPS operation, including normal cruise
altitude, step climbs and APU operation if required for ETOPS;

(B) Demonstration of the maximum normal flight duration with the
maximum diversion time for which eligibility is sotigh

(C) Engine inoperative maximum time diversions to demonstrate the

FSNRLE FYyS FyR LINRLMZ aA2y aeadsSvyQa
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ETOPS diversion, including a repeat of a MCT diversion on the same
engine;

(D) Nonnormal conditions to demonstrate theSaNR LJ | ySQa O LJ 6
safely conduct an ETOPS diversion under worst case probable system
failure conditions;

(E) Diversions into representative operational diversionary airports;

(F) Repeated exposure to humid and inclement weather on the ground
followed by long range operations at normal cruise altitude;

(G) ¢KS FtAIKG GSadAy3da aKkz2dZ R @FfARIFGS
FteAy3ad ljdzZ t AGASaS LISNF2NXYIFyOS yR 7
conditions of paragraphs (C)/(D)&(E) above.

(H) The enginanoperative diversions must be evenly distributed among
0KS ydzYoSNJ 2F Sy3aiaySa Ay GKS | LILX AO
as required by paragraph (C) above.

()  The test aeroplane(s) must be operated and maintained using the
recommended operations a@h maintenance manual procedures
during the aeroplane demonstration test.

(J) At the completion of the aeroplane(s) demonstration testing, the
ETOPS significant systems must undergo an operation or functional
check per the Instructions for Continu@drworthiness of CS 25.1529.
The engines must also undergo a gas path inspection. These
inspections are intended to identify any abnormal conditions that
could result in an #flight shutdown or diversion. Any abnormal
conditions must be identified, trackkeand resolved in accordance
with subpart (2) below. This inspection requirement can be relaxed
for ETOPS significant systems similar in design to proven models.

(K) Maintenance and Operational Procedures. The applicant must
validate all ETOPS significaytstems maintenance and operational
procedures. Any problems found as a result of the validation must be
identified, tracked and resolved in accordance with paragraph subpart
(2) below.

(i)  APU Testing

If an APU is required for ETOPS, one APU of thetdyipe certificated with

the aeroplane should complete a test consisting of 3000 equivalent
aeroplane operational cycles. Following completion of the demonstration
test, the APU must be disassembled and inspected. Any potential sources of
in-flight start ard/or run events should be identified, tracked and resolved

in accordance with paragraph subpart (2) below.

(2) Early ETOPS Occurrence Reporting & Tracking

(i)  The holder of a (S)TC of an aeroplane which has been approved for ETOPS
without service experiereein accordance with this AMC, should establish a
system to address problems and occurrences encountered on the airframe
and propulsion systems that could affect the safety of ETOPS operations and
timely resolution for these events;
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(i)  The system shouldontain a means for the prompt identification of ETOPS
related events, the timely notification of the event to the Agency and
LINPLR2AAY3T (2 FyR 206GFAyAy3a ! 3Sy0eQa
event. The implementation of the problem resolution camdccomplished
by way of an Agency approved change(s) to the type design, the
manufacturing process, or an operating or maintenance procedure.

(i) The reporting system should be in place for at least the first 100,000 flight
hours. The reporting requireemt remains in place until the airframe and
propulsion systems have demonstrated stable reliability in accordance with
the required safety objectives

(iv) If the airframe/engine combination certified is a derivative of a previously
certificated aeroplanethese criteria may be amended by the Agency, to
require reporting on only those changed systems.

(v) Forthe early ETOPS service period, an applicant must define the sources and
content of inservice data that will be made available to them in support of
their occurrence reporting and tracking system. The content of this data
should be adequate to evaluate the specific cause of all service incidents
reportable under Part 21.A.3(c), in addition to the occurrences that could
affect the safety of ETOPS opeoais and should be reported, including:

(A) In-flight shutdown events;
(B) Inability to control the engine or obtain desired power;

(C) Precautionary thrust reductions (except for normal troubleshooting
as allowed in the Aircraft Flight Manual);

(D) Degradd propulsion irflight start capability;

(E) Inadvertent fuel loss or availability, or uncorrectable fuel imbalance in
flight;

(F) Technical air turfbacks or diversions associated with an ETOPS Group
1 system;

(G) Inability of an ETOPS Group 1 system,jgtesl to provide backup
capability after failure of a primary system, to provide the required
backup capability Hilight;

(H) Any loss of electrical power or hydraulic power system, during a given
operation of the aeroplane;

() Any event that would jeopdise the safe flight and landing of the
aeroplane during an ETOPS flight.

4. CONTINUING SURVEILLANCE

In order to confirm that the predicted system reliability level is achieved and maintained, the
(S)TC holder should monitor the reliability of airfram@©PT¥ significant systems after entry into
ASNDAOSD® ¢KS o6{0v¢/ Qa K2f RSNJ aK2dzZ R &dzo YA G |
(for the first year of operation) and thereafter on a periodic basis and for a time to be agreed
with the Agency. Thenonitoring task should include all events on ETOPS significant systems,
from both the ETOPS and n&TOPS fleet of the subject family of airframes. This additional
reliability monitoring is required only for ETOPS Group 1 systems.
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5. CONTINUED AIRWORTHISIES

a.

Reliability Tracking Board

The Agency will periodically review its original findings by means of a Reliability Tracking
Board. In addition, the Agency document containing the CMP standard will be revised as
necessary.

Note: The Reliability Tracking &d will usually comprise specialists from aeroplane and
engine disciplines. (See alappendixl).

Periodic meetings of the ETOPS Reliability Tracking Board are normally frequent at the
start of the assessment ofrew product. The periodicity is adjusted by the Agency upon
accumulation of substantial iservice experience if there is evidence that the reliability

of the product is sufficiently stable. The periodic meetings of the board are discontinued
once an ETOR#oduct, or family of products, has been declared mature by the Agency.

Mature ETOPS products
A family of ETOPS products with a high degree of similarity is considered as mature when:

(1) The product family has accumulated at least 250,000 flight himuran aeroplane
family;

(2) The product family has accumulated service experience covering a comprehensive
spectrum of operating conditions (e.g. cold, hot, high, humid);

(3) Each ETOPS approved model or variant in the family has achieved the reliability
objectives for ETOPS and has remained stable at or below the objectivesitieet
for at least two years;

New models or significant design changes may not be considered mature until they have
individually satisfied the conditions specified above.

The Agecy makes the determination of when a product or a product family is considered
mature.

Surveillance of mature ETOPS products

The (S)TC holder of an ETOPS product which the Agency has found mature, should
institute a process to monitor the reliabilityf ahe product in accordance with the
objectives defined in this Appendix. In case of occurrence of an event, a series of events
or a statistical trend that implies a deviation of the reliability of the ETOPS fleet, or a
portion of the ETOPS fleet (e.g. anedel or a range of serial numbers), above the limits
specified for ETOPS, the (S)TC should:

(1) Inform the Agency and define a means to restore the reliability through a Minor
Revision of the CMP document, with a compliance schedule to be agreed with the
Agency if the situation has no immediate safety impact;

(2) Inform the Agency and propose an-hdc followup by the Agency until the
concern has been alleviated, or confirmed if the situation requires further
assessment;

(3) Inform the Agency and proposke necessary corrective action(s) to be mandated
by the Agency through an AD if a direct safety concern exists.

In the absence of a specific event or trend requiring action, the (S)TC holder should
provide the Agency with the basic statistical indicajamsscribed in this Appendi&Xon a
yearly basis.
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d. Minor Revision of the ETOPS CMP Document

A Minor Revision of the ETOPS CMP document is one that contains only editorial
adjustments, configurations, maintenance and procedures equivalent to those already
approved by the Agency, or new reliability improvements which have no immediate
impact on the safety of ETOPS flights and which are introduced as a means to control the
continued compliance with the reliability objectives of ETOPS.

Minor revisions of theETOPS CMP document should be approved by authorised
signatories of the Design Organisation and under the provisions of its approved Design
Organisation Handbook.

6. DESIGN ORGANISATION APPROVAL

(S)TC holders of products approved for ETOPS should holdign @&ganisation Approval
(DOA) conforming to EASA Patt, with the appropriate terms of approval and privileges. Their
approved Design Organisation Handbook (DOH) must contain an appropriate description of the
organisation and procedures covering all hpgble tasks and responsibilities of EASA-Part

and this AMC.

[Amdt 20/7]
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ED Decision 2010/012/R
1. AREA OF OPERATION

An operator is, when specifically approved, authorised to conduct ETOPS flighitsamitirea

where the diversion time, at any point along the proposed route of flight, to an adequate ETOPS
enNR dziS | fGSNYIGS | SNRPERNRYST Aa 6A0GKAY (GKS 2
standard conditions in still air) at the approved esmgineinoperative cruise speed.

2. ht 9w! ¢hwQ{ !'ttwh+95 5L+t9w{Lhb ¢La?

The procedures established by the operator should ensure that ETOPS is only planned on routes
GKSNBE GKS hLISNFG2NDRa ! LIWNE PSR 5 xoité Mleraaey ¢ A Y S
Aerodrome carbe met.

3. ISSUE OF THE ETOPS OPERATIONS APPROVAL BY THE COMPETENT AUTHORITY

The approval issued by the Competent Authority for ETOPS operations should be based on the
following information provided by the operator:

a. Specification of the particular aifme/engine combinations, including the current
approved CMP document required for ETOPS as normally identified in the AFM;

b.  Authorised area of operation;

C. Minimum altitudes to be flown along planned and diversionary routes;

d hLISNI G2 NRA ersidliN® SR 5A J

e. Aerodromes identified to be used, including alternates, and associated instrument
approaches and operating minima;

f. The approved maintenance and reliability programme for ETOPS,;

g. Identification of those aeroplanes designated for ETOP81ake and model as well as

serial number and registration;
h.  Specification of routes and the ETOPS diversion time necessary to support those routes;

i. The oneengineinoperative cruise speed, which may be area specific, depending upon
anticipated aerofane loading and likely fuel penalties associated with the planned
procedures;

j- Processes and related resources allocated to initiate and sustain ETOPS operations in a
manner that demonstrates commitment by management and all personnel involved in
ETOPS8ontinued airworthiness and operational support;

K. The plan for establishing compliance with the build standard required for Type Design
Approval, e.g. CMP document compliance.

[Amdt 20/7]
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ED Decision 2010/012/R

1. GENERAL

The flight release considerations specified in this paragraph are in addition to the applicable
operational requirements. They specifically apply to ETOPS. Although many of the
considerations in this AMC are currenthcorporated into approved programmes for other
aeroplanes or route structures, the unique nature of ETOPS necessitatesxaménation of
these operations to ensure that the approved programmes are adequate for this purpose.

2. MINIMUM EQUIPMENT LISTEM)
The system redundancy levels appropriate to ETOPS should be reflected in the Master Minimum
9l dzA LIYSYy G [A&al o6aa9[0® !y 2LISNIG2NRa a9[ Ylre&
the kind of ETOPS operation proposed, equipment anseimice problens unique to the

operator. Systems and equipment considered to have a fundamental influence on safety may
include, but are not limited to, the following:

a. electrical;

b. hydraulic;

C. pneumatic;

d. flight instrumentation, including warning and cautiorstgms;
e. fuel;

f. flight control;

ice protection;

= @

engine start and ignition;

propulsion system instruments;

j- navigation and communications, including any route specific long range navigation and
communication equipment;

k. auxiliary powetunit;

l. air conditioning and pressurisation;

m. cargo fire suppression;

n.  engine fire protection;

0. emergency equipment;

p. systems and equipment required for engine condition monitoring.

In addition, the following systems are required to be operative fepdich for ETOPS
with diversion times above 180 minutes:

g. Fuel Quantity Indicating System (FQIS);

r. APU (including electrical and pneumatic supply to its designed capability), if necessary to
comply with ETOPS requirements;

s.  Automatic engine or progker control system;
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t.

Communication system(s) relied on by the flight crew to comply with the requirement for
communication capability.

3. COMMUNICATION AND NAVIGATION FACILITIES

For releasing an aeroplane on an ETOPS flight, the operators shoule émetr

a.

Communications facilities are available to provide under normal conditions of
propagation at all planned altitudes of the intended flight and the diversion scenarios,
reliable twoway voice and/or data link communications;

Visual and notvisual aids are available at the specified alternates for the anticipated
types of approaches and operating minima.

4. FUEL SUPPLY

a.

General

For releasing an aeroplane on an ETOPS flight, the operators should ensure that it carries
sufficient fuel and oiio meet the applicable operational requirements and any additional
fuel that may be determined in accordance with this Appendix.

Critical Fuel Reserve

In establishing the critical fuel reserves, the applicant is to determine the fuel necessary
to fly to the most critical point (at normal cruise speed and altitude, taking into account
the anticipated meteorological conditions for the flight) and execute a diversion to an
ETOPSeNR dzi S I f SNy GS dzy RSNJ 6 KS O2y RIFGeh 2 y &
{OSYINA2Q O6LI NI3INILK Od 6St20600

These critical fuel reserves should be compared to the normal applicable operational
requirements for the flight. If it is determined by this comparison that the fuel to
complete the critical fuel scenario exceede tluel that would be on board at the most
critical point, as determined by applicable operational requirements, additional fuel
should be included to the extent necessary to safely complete the Critical Fuel Scenario.
When considering the potential diveesi distance flown account should be taken of the
anticipated routing and approach procedures, in particular any constraints caused by
airspace restrictions or terrain.

Critical Fuel Scenario.

The following describes a scenario for a diversion at the most critical point. The applicant
should confirm compliance with this scenario when calculating the critical fuel reserve
necessary.

Note 1: If an APU is one of the required power sources, tteeiu@l consumption should
be accounted for during the appropriate phases of flight.

Note 2: Additional fuel consumptions due to any MEL or CDL items should be accounted
for during the appropriate phases of flight, when applicable.

The aeroplane is requirei carry sufficient fuel taking into account the forecast wind
and weather to fly to an ETOPS route alternate assuming the greater of:

(1) Avrapid decompression at the most critical point followed by descent to a 1,000
or a higher altitude if suffiehnt oxygen is provided in accordance with the
applicable operational requirements.

(2) Flight at the approved onrengineinoperative cruise speed assuming a rapid
decompression and a simultaneous engine failure at the most critical point
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followed by descento a 10,000t or a higher altitude if sufficient oxygen is
provided in accordance with the applicable operational requirements.

(3) Flight at the approved onengineinoperative cruise speed assuming an engine
failure at the most critical point followeldy descent to the onengineinoperative
cruise altitude.

Upon reaching the alternate, hold at 1500 ft above field elevation for 15 minutes
and then conduct an instrument approach and landing.

Add a 5% wind speed factor (i.e., an increment to headwind decrement to
tailwind) on the actual forecast wind used to calculate fuel in the greater of (1), (2)
or (3) above to account for any potential errors in wind forecasting. If an operator
is not using the actual forecast wind based on wind model acceptabtbe
competent authority, allow 5% of the fuel required for (1), (2) or (3) above, as
reserve fuel to allow for errors in wind data. A wind aloft forecasting distributed
worldwide by the World Area Forecast System (WAFS) is an example of a wind
model aceptable to the competent authority.

d. Icing

Correct the amount of fuel obtained in paragraph c. above taking into account the greater
of:

(1) the effect of airframe icing during 10% of the time during which icing is forecast
(including ice accumulationnounprotected surfaces, and the fuel used by engine
and wing antice during this period).

(2) fuel for engine antice, and if appropriate wing anrite for the entire time during
which icing is forecast.

Note: Unless a reliable icing forecast is avadlalding may be presumed to occur
when the total air temperature (TAT) at the approved @amgineinoperative
cruise speed is less than #0) or if the outside air temperature is betweef0
and-20°C with a relative humidity (RH) of 55% or greater.

The @erator should have a programme established to monitor aeroplare in

service deterioration in cruise fuel burn performance and including in the fuel
supply calculations sufficient fuel to compensate for any such deterioration. If
there is no data availabfer such a programme the fuel supply should be increased
by 5% to account for deterioration in cruise fuel burn performance.

5.  ALTERNATE AERODROMES

To conduct an ETOPS flight, the ETORB@n alternate aerodromes, should meet the
weather requirementsof planning minima for an ETOPS-rente alternate aerodromes
contained in the applicable operational requirements. ETOPS planning minima apply until
dispatch. The planned emoute alternates for using in the event of propulsion system failure or
aeroplare system failure(s) which require a diversion should be identified and listed in the
cockpit documentation (e.g. computerised flight plan) for all cases where the planned route to
be flown contains an ETOPS point

{SS faz2z ! LIWSYRAE -MR dei2S (KA GBS NJal/ G SPIOICHNE RNMBYS & Q«
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6. IN-FLIGHT RELANNING AND POBTSPATCH WEATHER MINIMA

An aeroplane whether or not dispatched as an ETOPS flight may +notitee post dispatch
without meeting the applicable operational requirements and satisfy by aquhoe that
dispatch criteria have been met. The operator should have a system in place to facilitate such
re-routes.

Postdispatch, weather conditions at the ETOPSaute alternates should be equal to or better
than the normal landing minima for the alaile instrument approach.

7. DELAYED DISPATCH

If the dispatch of a flight is delayed by more than one hour, pilots and/or operations personnel
should monitor weather forecasts and airport status atthe nominateeraute alternates to
ensure that they stawithin the specified planning minima requirements until dispatch.

8. DIVERSION DECISION MAKING

Operators shall establish procedures for flight crew, outlining the criteria that indicate when a
diversion or change of routing is recommended watstducting an ETOPS flight. For an ETOPS
flight, in the event of the shutdown of an engine, these procedures should include the shutdown
of an engine, fly to and land at the nearest aerodrome appropriate for landing.

Factors to be considered when decidimgon the appropriate course of action and suitability
of an aerodrome for diversion may include but are not limited to:

Aircraft configuration/weight/systems status;

Wind and weather conditions en route at the diversion altitude;
Minimum altitudesen route to the diversion aerodrome;

Fuel required for the diversion;

Aerodrome condition, terrain, weather and wind;

-~ 0 2 0 T

Runways available and runway surface condition;

Approach aids and lighting;

s @

RFFS* capability at the diversion aerodrome;

Facilities for aircraft occupantglisembarkation & shelter;

j- Medical facilities;

k. tAf20Qa FIYAETAINRGE 6AGK GKS | SNERNRYST
l. Information about the aerodrome available to the flight crew.

Contingency procedures should not be interpreted in any way prejudices the final authority
and responsibility of the pilein-command for the safe operation of the aeroplane.

Note: for an ETOPS -eoute alternate aerodrome, a published RFFS category equivalent to
ICAO category 4, available at 30 minutes noikagcceptable.

9. IN-FLIGHT MONITORING

During the flight, the flight crew should remain informed of any significant changes in conditions
at designated ETOPS -mute alternate aerodromes. Prior to the ETOPS Entry Point, the
forecast weather, establishederoplane status, fuel remaining, and where possible field
conditions and aerodrome services and facilities at designated ETO@8teralternates are

to be evaluated. If any conditions are identified which could preclude safe approach and landing
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on a csignated erroute alternate aerodrome, then the flight crew should take appropriate
action,suchas®2 dzi Ay 3 | a ySOSaalNEBzZ (2 NBYFIAY GAGKAY
of an enroute alternate aerodrome with forecast weather to be at or abtaseding minima. In

the event this is not possible, the next nearestrente alternate aerodrome should be selected

provided the diversion time does not exceed the maximum approved diversion time. This does

y2i 2O0SNNRARS (KS LI feiécttheSafaStratnse of detdd | dzi K2 NRK { &

10. AEROPLANE PERFORMANCE DATA
The operator should ensure that the Operations Manual contains sufficient data to support the
critical fuel reserve and area of operations calculation.
The following data should be basem the information provided by the (S)TC holder. The
requirements for oneengineinoperative performance enoute can be found in the applicable
operational requirements.
Detailed oneengineinoperative performance data including fuel flow for standard aoah-
standard atmospheric conditions and as a function of airspeed and power setting, where
appropriate, covering:
a drift down (includes net performance);
b cruise altitude coverage including 10,000 feet;
C. holding;
d altitude capability (includes ngterformance);
e missed approach.
Detailed allengineoperating performance data, including nominal fuel flow data, for standard
and nonstandard atmospheric conditions and as a function of airspeed and power setting,
where appropriate, covering:
a. Cruise (altitude coverage including 10,000 feet); and
b. Holding.
It should also contain details of any other conditions relevant to extended range operations
which can cause significant deterioration of performance, such as ice accumulation on the
unprotected surfaces of the aeroplane, Ram Air Turbine (RAT) deployment, thrust reverser
deployment, etc.
The altitudes, airspeeds, thrust settings, and fuel flow used in establishing the ETOPS area of
operations for each airframe/engine combination should bediigeshowing the corresponding
terrain and obstruction clearances in accordance with the applicable operational requirements.
11. OPERATIONAL FLIGHT PLAN
The type of operation (i.e. ETOPS, including the diversion time used to establish the plan) should
be listed on the operational flight plan as required by the applicable operational requirements.
[Amdt 20/7]
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ED Decision 2010/012/R
1. SELECTION OFERNUTE ALTERNATE AERODROMES

For an aerodroméo be nominated as an ETOPSrente alternate for the purpose of this AMC,

it should be anticipated that at the expected times of possible use it is an adequate ETOPS
aerodrome that meets the weather and field conditions defined in the paragraph belled ti
W5 A 4L G§OK Emw2ydxiyS: ! f 6SNYIFGS | SNERNRYS&aQ 2NJ 0
requirements.

To list an aerodrome as an ETOPSaerte alternate, the following criteria should be met:

a. The landing distances required as specified in the AFM feaalthiede of the aerodrome,
for the runway expected to be used, taking into account wind conditions, runway surface
conditions, and aeroplane handling characteristics, permit the aeroplane to be stopped
within the landing distance available as declared bg tierodrome authorities and
computed in accordance with the applicable operational requirements.

b.  The aerodrome services and facilities are adequate to permit an instrument approach
procedure to the runway expected to be used while complying with thpliegble
aerodrome operating minima.

C. The latest available forecast weather conditions for a period commencing at the earliest
potential time of landing and ending one hour after the latest nominated time of use of
that aerodrome, equals or exceeds theatlaorised weather minima for eroute alternate
aerodromes as provided for by the increments listed in Table 1 of this Appendix. In
addition, for the same period, the forecast crosswind component plus any gusts should
be within operating limits and withithe operators maximum crosswind limitations
taking into account the runway condition (dry, wet or contaminated) plus any reduced
visibility limits.

d Ly FTRRAGAZ2YS GKS 2LISNIG2NRE&E LINPINIYYS &K2dz
adequate aerodromse appropriate to the route to be flown which are not forecast to
meet enroute alternate weather minima. Aerodrome facility information and other
appropriate planning data concerning these aerodromes should be provided to flight
crews for use when executima diversion.

2. DISPATCH MINIMAENROUTE ALTERNATE AERODROMES

An aerodrome may be nominated as an ETORP®&e alternate for flight planning and release
purposes if the available forecast weather conditions for a period commencing at the earliest
potential time of landing and ending one hour after the latest nominated time of use of that
aerodrome, equal or exceed the criteria required by Table 1 below.

Table 1. Planning Minima

Precision Approach AuthorisedDH/DA plus an Authorised visibility plus an
increment of 200 ft increment of 800 metres

Non-Precision Approach or Authorised MDH/MDA plus an Authorised visibility plus an

Circling approach increment of 400 ft increment of 1500 metres

The above criterigor precision approaches are only to be applied to Category 1 approaches.
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When determining the usability of an Instrument Approach (IAP), forecast wind plus any gusts
should be within operating limits, and within the operators maximum crosswind limitstion
taking into account the runway condition (dry, wet or contaminated) plus any reduced visibility
limits. Conditional forecast elements need not be considered, except that a PROB 40 or TEMPO
condition below the lowest applicable operating minima shouldadden into account.

When dispatching under the provisions of the MEL, those MEL limitations affecting instrument
approach minima should be considered in determining ETOPS alternate minima.

3. ENROUTE ALTERNATE AERODROME PLANNING MINDMANCED LANBDENSYSTEMS

The increments required by Table 1 are normally not applicable to Category Il or Il minima
unless specifically approved by the Authority.

Approval will be based on the following criteria:
a. Aircraft is capable of engirieoperative Cat Il/llldnding; and
b.  Operator is approved for normal Cat Il/lll operations.

The competent authority may require additional data (such as safety assessmerdavice
records) to support such an application. For example, it should be shown that the specific
aeroplane type can maintain the capability to safely conduct and complete the Category Il/111
approach and landing, in accordance with EASAWO, having encountered failure conditions

in the airframe and/or propulsion systems associated with an inoperatgine that would
result in the need for a diversion to the route alternate aerodrome.

Systems to support orengine inoperative Category Il or 11l capability should be serviceable if
required to take advantage of Category Il or Il landing minima gpldm@ning stage.

[Amdt 20/7]
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ED Decision 2010/012/R

CKS 2LISNIG2NRA 9¢ht{ GNIAYAY3I LINRPINIYYS aKz2dzZ R L
as follows:

1. INTRODUCTION TO ETOPS REGULATIONS
a. Brief overview of the history of ETOPS;
b. ETOPS regulations;

C. Definitions;

d.  Approved OnéEnginelnoperative Cruise Speed,;

e. ETOPS Type Design Apprayvalbrief synopsis;

f. Maximum approved diversion times and tidimited systems capability;

g OPSNI i2NRa ! LIINRPJSR 5ABSNBEAZ2ZY C¢CAYST
h. Routes and aerodromes intended to be used in the ETOPS area of operations;

ETOPS Operations Approval;

J- ETOPS Area and Routes;

k. ETOPS eroute alternates aerodromes including all availabledetvn aids;
l. Navigdion systems accuracy, limitations and operating procedures;

m.  Meteorological facilities and availability of information;

n.  In-flight monitoring procedures;

0. Computerised Flight Plan;

p. Orientation charts, including low level planning charts and ffljogress charts usage
(including position plotting);

g. Equal Time Point;
r. Critical fuel.
2. NORMAL OPERATIONS

a. Flight planning and Dispatch
(1) ETOPS Fuel requirements
(2) Route Alternate selectionweather minima
(3) Minimum Equipment List ETOPSpecific
(4) ETOPS service check and Tech log
(5) Preflight FMS Set up

b. Flight performance progress monitoring
(1) Flight management, navigation and communication systems
(2) Aeroplane system monitoring
(3) Weather monitoring

(4) In-flight fuel managerant¢ to include independent cross checking of fuel quantity
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3. ABNORMAL AND CONTINGENCY PROCEDURES:
a. S5AGSNBRAZ2Y t NPOSRAZNBA YR 5AOSNEAZ2Y WRSOAAA:
Initial and recurrent training to prepare flight crews to evaluate potential significant
system #&ilures. The goal of this training should be to establish crew competency in

dealing with the most probable contingencies. The discussion should include the factors
that may require medical, passenger related or #technical diversions.

b. Navigation andcommunication systems, including appropriate flight management
devices in degraded modes.

C. Fuel Management with degraded systems.

d. Initial and recurrent training which emphasises abnormal and emergency procedures to
be followed in the event of foresebte failures for each area of operation, including:

(1) Procedures for single and multiple failures in flight affecting ETOPS sector entry
and diversion decisions. If standby sources of electrical power significantly degrade
the cockpit instrumentation tdhe pilots, then training for approaches with the
standby generator as the sole power source should be conducted during initial and
recurrent training.

(2) Operational restrictions associated with these system failures including any
applicable MEL considations.

4. ETOPS LINE FLYING UNDER SUPERVISION (LFUS)

During the introduction into service of a new ETOPS type, or conversion of pilots not previously
ETOPS qualified where ETOPS approval is sought, a minimum of two ETOPS sectors should be
completed incluthg an ETOPS line check.

ETOPS subjects should also be included in annual refresher training as part of the normal
process.

5. FLIGHT OPERATIONS PERSONNEL OTHER THAN FLIGHT CREW

¢KS 2LISNII2NRAE OUNFAYAY3I LINRBINF YYS ngAiwhereNB & LIS O
applicable for operations personnel other than flight crew (e.g. dispatchers), in addition to
refresher training in the following areas:

a. ETOPS Regulations/Operations Approval
b.  Aeroplane performance/Diversion procedures
c Area of Operation
d. Fuel Requirements
e Dispatch Considerations MEL, CDL, weather minima, and alternate airports
f. Documentation
[Amdt 20/7]
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ED Decision 2010/012/R

The ETOPS operations manual can takddima of a supplement or a dedicated manual, and it could
be divided under these headings as follows:

PART AGENERAL/BASIC
a. Introduction
(1) Brief description of ETOPS
(2) Definitions
b.  Operations approval
(1) Criteria
(2) Assessment
(3) Approved diersion time
Training and Checking
Operating procedures

ETOPS operational procedures

~ o o o

ETOPS Flight Preparation and Planning
(1) Aeroplane serviceability
(2) ETOPS Orientation charts
(3) ETOPS alternate aerodrome selection
(4) Enroute alternate weather requirements for planning
(5) ETOPS computerised Flight Plans
g. Flight Crew Procedures
(1) Dispatch
(2) Rerouting or diversion decisiemaking
(3) ETOPS verification (following maintenance) flight requirements
(4) Enroute Monitoring
PART BAEROPLANE OPERATING MATTERS
This part should include typeelated instructions and procedures needed for ETOPS.
a. Specific typerelated ETOPS operations
(1) ETOPS specific limitations
(2) Types of ETOPS operations that are approved
(3) Placards and lirations
(4) OEIl speed(s)
(5) Identification of ETOPS aeroplanes
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b. Dispatch and flight planning, plusfiight planning
(1) Typespecific flight planning instructions for use during dispatch and post dispatch

(2) Procedures for engine®ut operations, EOPS (particularly the orengineinoperative
cruise speed and maximum distance to an adequate aerodrome should be included)

C. ETOPS Fuel Planning

d.  Critical Fuel Scenario

e. MEL/CDL considerations

f. ETOPS specific Minimum Equipment List items
g. Aerofane Systems

(1) Aeroplane performance data including speed schedules and power settings

(2) Aeroplane technical differences, special equipment (e.g. satellite communications) and
modifications required for ETOPS

PART C. ROUTE AND AERODROME INSTRUCTIONS

This part should comprise all instructions and information needed for the area of operation, to include
the following as necessary:

a. ETOPS area and routes, approved area(s) of operations and associated limiting distances
b ETOPS aroute alternates

o Meteorological facilities and availability of information fosflight monitoring

d.  Specific ETOPS computerised Flight Plan information
e

Low altitude cruise information, minimum diversion altitude, minimum oxygen requirements
and any additional oxygen raged on specified routes if MSA restrictions apply

f. Aerodrome characteristics (landing distance available, take off distance available) and weather
minima for aerodromes that are designated as possible alternates

PART DTRAINING

This part shouldontain the route and aerodrome training for ETOPS operations. This training should
have twelvemonths of validity or as required by the applicable operational requirements. Flight crew
training records for ETOPS should be retained for 3 years or as edgbir the applicable
requirements.

The operator's training programme in respect to ETOPS should include initial and recurrent
training/checking as specified in this AMC.

[Amdt 20/7]

Powered by EASA eRules Pagel27of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 206
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

ED Decish 2010/012/R
1. APPLICABILITY

The requirements of this Appendix apply to the continuing airworthiness management
organisations (CAMO) managing the aircraft for which an ETOPS operational approval is sought,
and they are to be complied with in additiom tthe applicable continuing airworthiness
requirements of ParM. They specifically affect:

a.  Occurrence reporting;

b.  Aircraft maintenance programme and reliability programme;

C. Continuing airworthiness management exposition;

d. Competence of continuingirworthiness and maintenance personnel.
2. OCURRENCE REPORTING

In addition to the items generally required to be reported in accordance with AM&, gte
following items concerning ETOPS should be included:

a.  in-flight shutdowns;

b diversion or turnback;

c un-commanded power changes or surges;

d. inability to control the engine or obtain desired power; and
e

failures or malfunctions of ETOPS significant systems having a detrimental effect to ETOPS
flight.

Note: status messages, transient failuregermittent indication of failure, messages tested
satisfactorily on ground not duplicating the failure should only be reported after an assessment
by the operator that an unacceptable trend has occurred on the system

The report should identify as apgpdible the following:

a. aircraft identification;

b.  engine, propeller or APU identification (make and serial number);

total time, cycles and time since last shop visit;

for systems, time since overhaul or last inspection of the defective unit;

phase of flight; and

~ o o o

corrective action.

The Competent Authority and the (S)TC holder should be notified within 72 hours of events
reportable through this programme.

3. MAINTENANCE PROGRAMME AND RELIABILITY PROGRAMME

The quality of maintenance and reliability programmes can have an appreciable effect on the
reliability of the propulsion system and the ETOPS Significant Systems. The Competent
ldzi K2NRG& &aK2dz R aaSaa GKS LINRPLRASIR tort AyiGSy
maintain an acceptable level of safety for the propulsion system and the ETOPS Significant
Systems of the particular airframe/engine combination.
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3.1 MAINTENANCE PROGRAMME:

The maintenance programme of an aircraft for which ETOPS operatippedval is
sought, should contain the standards, guidance and instructions necessary to support the
intended operation. The specific ETOPS maintenance tasks identified by the (S)TC holder
in the Configuration, Maintenance and Procedures document (CMRjuivadent should

be included in the maintenance programme and identified as ETOPS tasks.

An ETOPS Maintenance task could be an ETOPS specific task or/and a maintenance task
affecting an ETOPS significant system. An ETOPS specific task could be eitlséingn ex

task with a different interval for ETOPS, a task unique to ETOPS operations, or a task
mandated by the CMP further to the-service experience review (note that in the case

ETOPS is considered as baseline in the development of a maintenance program
G9¢ht{ aLISOAFTAO:E GFral YIe 0S ARSYUGATASR Ay
The maintenance programme should include tasks to maintain the integrity of cargo
compartment and pressurisation features, including baggage hold liners, door seals and

drain valve condition. Procses should be implemented to monitor the effectiveness of

the maintenance programme in this regard.

3.1.1 PREDEPARTURE SERVICE CHECK

An ETOPS service check should be developed to verify the status of the aeroplane
and the ETOPS significant systems. Thisck should be accomplished by an
authorised and trained person prior to an ETOPS flight. Such a person may be a
member of the flight crew.

3.2 RELIABILITY PROGRAMME:
3.2.1 GENERAL

The reliability programme of an ETOPS operated aircraft should be ddsigthn

early identification and prevention of failures or malfunctions of ETOPS significant
systems as the primary goal. Therefore the reliability programme should include
assessment of ETOPS Significant Systems performance during scheduled
inspection/tesing, to detect system failure trends in order to implement
appropriate corrective action such as scheduled task adjustment.

The reliability programme should be evemientated and incorporate:
a. reporting procedures in accordance with section 2: Ocaeereporting
b. 2LISNI{i2NDa FaasSaavySyid 27F LINBLIzZ &A2Y &
c APU inflight start programme
d.  Oil consumption programme
e Engine Condition Monitoring programme
f. Verification programme
3.2.2 ASSESSMENT OF PROPULSION SYSTEMS RELIABILITY

a C¢KS 2LISNIG2NDa aasSaavySyid 27F LINRLzZ aaA
fleet should be made available to the competent Authority (with the
supporting data) on at least a monthly basis, to ensure that the approved
maintenance programme continues to m&in a level of reliability
necessary for ETOPS operations as established in chapter Il section 6.3.
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b.  The assessment should include, as a minimum, engine hours flown in the
period, inflight shutdown rate for all causes and engine removal rate, both
on al2-months moving average basis. Where the combined ETOPS fleet is
part of a larger fleet of the same aircraft/engine combination, data from the
total fleet will be acceptable.

C. Any adverse sustained trend to propulsion systems would require an
immediate evaluation to be accomplished by the operator in consultation
with the competent authority. The evaluation may result in corrective action
or operational restrictions being applied.

d. A high engine iflight shutdown rate for a small fleet may be duette
limited number of engine operating hours and may not be indicative for an
unacceptable trend. The underlying causes for such an increase in the rate
will have to be reviewed on a cabg-case basis in order to identify the root
cause of events so th#tte appropriate corrective action is implemented.

e. If an operator has an unacceptable engindlight shutdown rate caused by
maintenance or operational practices, then the appropriated corrective
actions should be taken.

3.2.3 APU INFLIGHT START PRAGBIME

a. Where an APU is required for ETOPS and the aircraft is not operated with
this APU running prior to the ETOPS entry point, the operator should initially
implement a cold soak iflight starting programme to verify that start
reliability at cruisealtitude is aboved5%.

Once the APU iflight start reliability is proven, the APU-filight start
monitoring programme may be alleviated. The APfight start monitoring
programme should be acceptable to the competent authority.

b.  The Maintenance preedures should include the verification offlight start
reliability following maintenance of the APU and APU components, as
defined by the OEM, where start reliability at altitude may have been
affected.

3.2.4 OIL CONSUMPTION MONITORING PROGRAMME

The d O2yadzYLIiA2y Y2yAG2NAY 3 LINPINFYYS :
recommendations and track oil consumption trends. The monitoring programme
must be continuous and include all oil added at the departure station.

If oil analysis is recommended to theogyof engine installed, it should be included
in the programme.

If the APU is required for ETOPS dispatch, an APU oil consumption monitoring
programme should be added to the oil consumption monitoring programme.

3.2.5 ENGINE CONDITION MONITORING PROGRAMM

The engine condition monitoring programme should ensure that aangne
inoperative diversion may be conducted without exceeding approved engine limits
(e.g. rotor speeds, exhaust gas temperature) at all approved power levels and
expected environmentatonditions. Engine limits established in the monitoring
programme should account for the effects of additional engine loading demands
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(e.g. antiicing, electrical, etc.), which may be required during the -engine
inoperative flight phase associated withe diversion.

The engine condition monitoring programme should describe the parameters to

be monitored, method of data collection and corrective action process. The
LINEINF YYS &aK2dz R NBTESOG YIydzZFIl OGdzZNBNDa
monitoring will be used to detect deterioration at an early stage to allow for
corrective action before safe operation of the aircraft is affected.

3.2.6 VERIFICATION PROGRAMME

The operator should develop a verification programme to ensure that the
corrective adbn required to be accomplished following an engine shutdown, any
ETOPS significant system failure or adverse trends or any event which require a
verification flight or other verification action are established. A clear description of
who must initiate veification actions and the section or group responsible for the
determination of what action is necessary should be identified in this verification
programme. ETOPS significant systems or conditions requiring verification actions
should be described in th€ontinuing Airworthiness Management Exposition
(CAME). The CAMO may request the support of (S)TC holder to identify when these
actions are necessary. Nevertheless the CAMO may propose alternative
operational procedures to ensure system integrity. This tmayased on system
monitoring in the period of flight prior to entering an ETOPS area.

4.  CONTINUING AIRWORTHINESS MANAGEMENT EXPOSITION

The CAMO should develop appropriate procedures to be used by all personnel involved in the
continuing airworthiness ah maintenance of the aircraft, including supportive training
programmes, duties, and responsibilities.

The CAMO should specify the procedures necessary to ensure the continuing airworthiness of
the aircraft particularly related to ETOPS operations. It khaddress the following subjects as
applicable:

a.  General description of ETOPS procedures
b. ETOPS maintenance programme development and amendment
C. ETOPS reliability programme procedures
(1) Engine/APU oil consumption monitoring
(2) Engine/APU Oil angadis
(3) Engine conditioning monitoring
(4) APU inflight start programme
(5) Verification programme after maintenance
(6) Failures, malfunctions and defect reporting
(7) Propulsion System Monitoring/Reporting
(8) ETOPS significant systems reliability
d. Parts and configuration control programme

e. Maintenance procedures that include procedures to preclude identical errors being
applied to multiple similar elements in any ETOPS significant system
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f. Interface procedures with the ETOPS maintenance contragtcluding the operator
ETOPS procedures that involve the maintenance organisation and the specific
requirements of the contract

g. Procedures to establish and control the competence of the personnel involved in the
continuing airworthiness and maintenee of the ETOPS fleet.

5.  COMPETENCE OF CONTINUING AIRWORTHINESS AND MAINTENANCE PERSONNEL

The CAMO organisation should ensure that the personnel involved in the continuing
airworthiness management of the aircraft have knowledge of the ETOPS procedutes o
operator.

The CAMO should ensure that maintenance personnel that are involved in ETOPS maintenance
tasks:

a. Have completed an ETOPS training programme reflecting the relevant ETOPS procedures
of the operator, and,

b. Have satisfactorily performed BPS tasks under supervision, within the framework of
the Part145 approved procedures for Personnel Authorisation.

5.1. PROPOSED TRAINING PROGRAMME FOR PERSONNEL INVOLVED IN THE CONTINUIN
AIRWORTHINESS AND MAINTENANCE OF THE ETOPS FLEET

¢ KS 2 LIS \aPSitahiNidiyprogatnme should provide initial and recurrent training
for as follows:

1. INTRODUCTION TO ETOPS REGULATIONS
a.  Contents of AMC 26
b. ETOPS Type Design Apprayvalbrief synopsis
2. ETOPS OPERATIONS APPROVAL
a. Maximum approved diversiotimes and timelimited systems capability
b. hLSN}G2NDa ! LIWINRPSR 5AOSNBRAZY C¢AYS
C. ETOPS Area and Routes
d. ETOPS MEL
3. ETOPS CONTINUING AIRWORTHINESS CONSIDERATIONS
a. ETOPS significant systems
b. CMP and ETOPS aircraft maintenance programme
c. ETOP®re-departure service check
d. ETOPS reliability programme procedures
(1) Engine/ APU oil consumption monitoring
(2) Engine/APU Oil analysis
(3) Engine conditioning monitoring
(4) APU inflight start programme
(5) Verification programme after maintenance

(6) Failures, malfunctions and defect reporting
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(7) Propulsion System Monitoring/Reporting
(8) ETOPS significant systems reliability

e. Parts and configuration control programme

f. CAMO additional procedures for ETOPS

g. Interface procedures between Patt5 organisation and CAMO
[Amdt 20/7]
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AMC20-8

ED Decision 2003/12/RM

1. INTENT

This AMC is interpretative material and provides guidance in order to determine which
occurrences should be reported to the Agency, national autiesrand to other organisations,
and it provides guidance on the timescale for submission of such reports.

It also describes the objective of the overall occurrence reporting system including internal and
external functions

2. APPLICABILITY

(@) This AMC dy applies to occurrence reporting by persons/organisations regulated by
Regulation (EC) No 1592/2002 of the European Parliament and of the Council. It does not
address reporting by aerodrome organisations, air navigation service providers and
authoritiesthemselves.

(b) In most cases the obligation to report is on the holders of a certificate or approval, which
in most cases are organisations, but in some cases can be a single person. In addition
some reporting requirements are directed to persons. Howeuar order not to
O2YLX AOFGS GKS GSEls 2yté GKS GSNY W2NHI yA:

(c) The AMC also does not apply to dangerous goods reporting. The definition of reportable
dangerous goods occurrences is different from the other occurrences and the reporting
system is also separate. This subject is covered in specific operating requirements and
guidance and ICAO Documents namely:

() ICAO Annex 18, The safe Transport of Dangerous Goods by Air, Chapter 12

(i)  ICAO Doc 928AN/905, Technical Instructions for t&afe Transport of Dangerous
Goods by Air

3. OBJECTIVE OF OCCURRENCE REPORTING

(@) The occurrence reporting system is an essential part of the overall monitoring function.
The objective of the occurrence reporting, collection, investigation and analy$srsy/s
described in the operating rules, and the airworthiness rules is to use the reported
information to contribute to the improvement of aviation safety, and not to attribute
blame, impose fines or take other enforcement actions.

(b) The detailed objecti®s of the occurrence reporting systems are:

()  Toenable an assessment of the safety implications of each occurrence to be made,
including previous similar occurrences, so that any necessary action can be
initiated. This includes determining what and wibizad occurred and what might
prevent a similar occurrence in the future.

(i)  To ensure that knowledge of occurrences is disseminated so that other persons
and organisations may learn from them.

Powered by EASA eRules Pagel34of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 268
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

(c) The occurrence reporting system is complementaryhie mormal day to day procedures
and ‘control' systems and is not intended to duplicate or supersede any of them. The
occurrence reporting system is a tool to identify those occasions where routine
procedures have failed.

(d) Occurrences should remain inghdatabase when judged reportable by the person
submitting the report as the significance of such reports may only become obvious at a
later date.

4. REPORTING TO THE AGENCY AND NATIONAL AUTHORITIES
(@) Requirements

()  Asdetailed in the operating rulesccurrences defined as an incident, malfunction,
defect, to prevent similar occurrences in the future. Known and planned preventive
actions should be included within the report.

(i)  The products and part and appliances design rules prescribe that occasen
defined asa failure, malfunction, defect or other occurrence which has resulted in
or may result in an unsafndition must be reported to the Agency.

(i)  According to the product and part and appliances production rules occurrences
defined asa deviation which could lead to an unsafe condition must be reported
to the Agency and thaational authority.

(iv) The maintenance rules stipulate that occurrences defined as any condition of the
aircraft or aircraft component that has resulted or may rdsut an unsafe
condition that could seriousligazard the aircraft must be reported to the national
authority.

(v WSLRNIAYy3I R2Sa y2i NBY2@S (KS NBLIR NI SNI
commencecorrective actions to prevent similar occurrences in fineire. Known
and planned preventivactions should be included within the report.

(b) Paragraph 10.g. of this AMC provides guidance as to what should be reported by an
organisation to the authority. The list of criteria provided may be used as guidance f
establishing which occurrences shall be reported by which organisation. For example, the
organisation responsible for the design will not need to report certain operational
occurrences that it has been made aware of, if the continuing airworthinesseof t
product is not involved.

5. NOTIFICATION OF ACCIDENTS AND SERIOUS INCIDENTS

In addition to the requirement to notify the appropriate accident investigating authorities
directly of any accident or serious incident, operators should also report to themnat
authority in charge of supervising the reporting organisation

6. REPORTING TIME

(@) The period of 72 hours is normally understood to start from when the occurrence took
place or from the time when the reporter determined that there was, or could e,
a potentially hazardous or unsafe condition.

(b) For many occurrences there is no evaluation needed; it must be reported. However, there
will be occasions when, as part of a Flight Safety and Accident Prevention programme or
Quality Programme, a pwéously nonreportable occurrence is determined to be
reportable
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(c)

Within the overall limit of 72 hours for the submission of a report, the degree of urgency
should be determined by the level of hazard judged to have resulted from the occurrence:

()  Where an occurrence is judged to have resulted in an immediate and particularly
significant hazard the Agency and/or national authority expects to be advised
immediately, and by the fastest possible means (e.g. telephone, fax, teteajle
of whatever detds are available at that time. This initial notification should then
be followed up by a report within 72 hours.

(i)  Where the occurrence is judged to have resulted in a less immediate and less
significant hazard, report submission may be delayed up ¢éonfaximum of 72
hours in order to provide more details or more reliable information.

7. CONTENT OF REPORTS

(@)

(b)

Notwithstanding other required reporting means as promulgated in national
requirements (e.g. AIRPROX reporting), reports may be transmittednyn form
considered acceptable to the Agency and/or national authority. The amount of
information in the report should be commensurate with the severity of the occurrence.
Each report should at least contain the following elements, as applicable to each
organisation:

(i)  Organisation name

(i)  Approval reference (if relevant)

(i) Information necessary to identify the aircraft or part affected.
(iv) Date and time if relevant

(v) A written summary of the occurrence

(vi)  Any other specific information requd

For any occurrence involving a system or component, which is monitored or protected by
a warning and/or protection system (for example: fire detection/extinguishing) the
occurrence report should always state whether such system(s) functioned pyoperl

8. NOTIFICATION TO OTHER AGENCIES

For approved operations organisations, in addition to reporting occurrences to the national
authority, the following agencies should also be notified in specific cases:

(@)

(b)

(c)

wSLI2NIia NBflFdAy3 G2 alsddSnotdiedhoithe apprgpbdteRdEy ( 4 Q
security agency

Reports relating to air traffic, aerodrome occurrences or bird strikes should also be
notified to the appropriate air navigation, aerodrome or ground agency

Requirements for reporting andssessment of safety occurrences in ATM within the
ECAC Region are harmonised within EUROCONTROL document ESARR 2.

9. REPORTING BETWEEN ORGANISATIONS

(@)

Requirements exist that address the reporting of data relating to unsafe or unairworthy
conditions. Tkse reporting lines are:

()  Production Organisation to the organisation responsible for the design;
(i)  Maintenance organisation to the organisation responsible for the design;

(i)  Maintenance organisation to operator;
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(b)

(c)

(d)

(e)

(iv) Operator to organisation rg®nsible for the design;

(v)  Production organisation to production organisation.

¢tKS WhNABIFIyAalldA2y NBaLRyairotS F2NJ 6GKS RS

a combination of the following organisations

()  Holder of Type Certificate (TCham Aircraft, Engine or Propeller;

(i)  Holder of a Supplemental Type Certificate (STC) on an Aircraft, Engine or Propeller;
(i)  Holder of a European Technical Standard Order (ETSO) Authorisation; or

(iv) Holder of a European Part Approval (EPA)

If it can be determined that the occurrence has an impact on or is related to an aircraft

a

component which is covered by a separate design approval (TC, STC, ETSO or EPA), then

the holders of such approval/authorisation should be informed. If an occurrengesimap

on a component which is covered by an TC, STC, ETSO or EPA (e.g. during maintenance),

then only that TC, STC, ETSO Authorisation or EPA holder needs to be informed.

The form and timescale for reports to be exchanged between organisations igreft f
individual organisations to determine. What is important is that a relationship exists
between the organisations to ensure that there is an exchange of information relating to
occurrences.

Paragraph 10.g. of this AMC provides guidance as to wstatld be reported by an
organisation to the authority. The list of criteria provided may be used as guidance for
establishing which occurrences shall be reported to which organisation. For example,
certain operational occurrences will not need to be repdrby an operator to the design

or production organisation.

10. REPORTABLE OCCURRENCES

(@)

General. There are different reporting requirements for operators (and/or commanders),
maintenance organisations, design organisations and production organisations.
Moreover, as explained in paragraph 4. and 9. above, there are not only requirements for
reporting to the Agency and national authority, but also for reporting to other (private)
entities. The criteria for all these different reporting lines are not tame. For example

the authority will not receive the same kind of reports from a design organisation as from
an operator. This is a reflection of the different perspectives of the organisations based
on their activities.

Figure 1 presents a simplified schemf all reporting lines.
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Figure 1

AGENCY/AUTHORITY
J J 3

Design
Organisation

Production
Organisation

Maintenance
Organisation

Operator/
Commander

(b) Operations and Maintenance. The list of examples of reportable occurrences offered
below under g.is established from the perspective of primary sources of occurrence
information in the operational area (operators and maintenance organisations) to
provide guidance for those persons developing criteria for individual organisations on
what they need toreport to the Agency and/or national authority. The list is neither
definitive nor exhaustive and judgement by the reporter of the degree of hazard or
potential hazard involved is essential.

(c) Design. The list of examples will not be used by design aions directly for the
purpose of determining when a report has to be made to the authority, but it can serve
as guidance for the establishment of the system for collecting data. After receipt of
reports from the primary sources of information, designevill normally perform some
kind of analysis to determine whether an occurrence has resulted or may result in an
unsafe condition and a report to the authority should be made. An analysis method for
determining when an unsafe condition exists in relattoncontinuing airworthiness is
RSGFATSR Ay GKS !a/ Qa NBIFNRAY3I GKS Aadadz y(

(d) Production. The list of examples is not applicable to the reporting obligation of
production organisations. Their primary concern is to informdkeegign organisation of
deviations. Only in cases where an analysis in conjunction with that design organisation
shows that the deviation could lead to an unsafe condition, should a report be made to
the Agency and/or national authority (see also c. above).

(e) Customised list. Each approval, certificate, authorisation other than those mentioned in
sub paragraph ¢ and d above, should develop a customised list adapted to its aircraft,
operation or product. The list of reportable occurrences applicable torgargsation is
dza dzl £ £ & LJzof AAKSR GAGKAY (KS 2NAFYAalL(A2yQ:

(H Internal reporting. The perception of safety is central to occurrence reporting. It is for
each organisation to determine what is safe and what is unsafe and velae its
reporting system on that basis. The organisation should establish an internal reporting
system whereby reports are centrally collected and reviewed to establish which reports
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meet the criteria for occurrence reporting to the Agency and/or natlanahority and
other organisations, as required.

(g) List of examples of reportable occurrences

The following is a generic list. Not all examples are applicable to each reporting
organisation. Therefore each organisation should define and agree with geack
and/or national authority a specific list of reportable occurrences or a list of more generic
criteria, tailored to its activity and scope of work (see also 10.e above). In establishing
that customised list, the organisation should take into accodhé following
considerations:

Reportable occurrences are those where the safety of operation was or could have been
endangered or which could have led to an unsafe condition. If in the view of the reporter
an occurrence did not hazard the safety of the ggi®n but if repeated in different but

likely circumstances would create a hazard, then a report should be made. What is judged
to be reportable on one class of product, part or appliance may not be so on another and
the absence or presence of a singletta, human or technical, can transform an
occurrence into a serious incident or accident.

Specific operational approvals, e.g. RVSM, ETOPS, RNAV, or a design or maintenance
programme, may have specific reporting requirements for failures or malfunctions
associated with that approval or programme.

I £20 2F GKS ljdzr t ATeAy3d | R2SOGAGDPSE ftA]1S Waa
it is expected that all examples are qualified by the reporter using the general criteria that

are applicableinhiF A St RX FyR &ALISOATASR Ay (GKS NBI dza N
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CONTENTS:

|. AIRCRAFT FLIGHT OPERATIONS

Il. AIRCRAFT TECHNICAL

lll. AIRCRAFT MAINTENANCE AND REPAIR

IV. AIR NAVIGATION SERVICES, FACILITIE®WND SRRVICES

. AIRCRAFT FLIGHT OPERATIONS
A.  Operation of the Aircraft

(1) (a) Risk of collision with an aircraft, terrain or other object or an
unsafe situation when avoidance action would have been
appropriate.

(b)  An avoidance manoeuvre required &woid a collision with an
aircraft, terrain or other object.

(c) An avoidance manoeuvre to avoid other unsafe situations.

(2) Takeoff or landing incidents, including precautionary or forced
landings. Incidents such as unedrooting, overrunning aunning off
the side of runways. Takaffs, rejected takeoffs, landings or
attempted landings on a closed, occupied or incorrect runway.
Runway incursions.
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(3) Inability to achieve predicted performance during tadd or initial
climb.

(4) Critically lowfuel quantity or inability to transfer fuel or use total
guantity of usable fuel.

(5) Loss of control (including partial or temporary loss of control) from
any cause.

(6) Occurrences close to or above V1 resulting from or producing a
hazardous or potentity hazardous situation (e.g. rejected tatf,
tail strike, engine power loss etc.).

(7) Goaround producing a hazardous or potentially hazardous situation.

(8) Unintentional significant deviation from airspeed, intended track or
altitude. (more than 9In (300 ft)) from any cause.

(9) Descent below decision height/altitude or minimum descent
height/altitude without the required visual reference.

(10) Loss of position awareness relative to actual position or to other
aircraft.

(11) Breakdown in communicath between flight crew (CRM) or between
Flight crew and other parties (cabin crew, ATC, engineering).

(12) Heavy landing a landing deemed to require a 'heavy landing check'.
(13) Exceedance of fuel imbalance limits.
(14) Incorrect setting of an SSR caateof an altimeter subscale.

(15) Incorrect programming of, or erroneous entries into, equipment used
for navigation or performance calculations, or use of incorrect data.

(16) Incorrect receipt or interpretation of radiotelephony messages.

(17) Fuel systen malfunctions or defects, which had an effect on fuel
supply and/or distribution.

(18) Aircraft unintentionally departing a paved surface.

(19) Collision between an aircraftand any other aircraft, vehicle or other
ground object.

(20) Inadvertent and/or iorrect operation of any controls.

(21) Inability to achieve the intended aircraft configuration for any flight
phase (e.g. landing gear and doors, flaps, stabilisers, slats etc).

(22) A hazard or potential hazard which arises as a consequence of any
deliberate simulation of failure conditions for training, system checks
or training purposes.

(23) Abnormal vibration.

(24) Operation of any primary warning system associated with
manoeuvring of the aircraft e.g. configuration warning, stall warning
(stick shak), over speed warning etc. unless:
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(25)

(26)

27)
(28)

(&) the crew conclusively established that the indication was false.
Provided that the false warning did not result in difficulty or
hazard arising from the crew response to the warning; or

(b) operated for training orédst purposes.
Dt2{k¢!2{ WglINYAyIQ 6KSYY

(@) the aircraft comes into closer proximity to the ground than had
been planned or anticipated; or

(b) the warning is experienced in IMC or at night and is established
as having been triggered by a high ratadlescent (Mode 1); or

(c) the warning results from failure to select landing gear or land
flap by the appropriate point on the approach (Mode 4); or

(d) any difficulty or hazard arises or might have arisen as a result of
ONB g NBalLlRyaS ipéssiblekeSucedgdpaxdfiony 3Q S«
from other traffic. This could include warning of any Mode or
Type i.e. genuine, nuisance or false.
Dt2{k¢!2{ WHfSNIQ ¢6KSYy Iye& RATFTTFAOdLA
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Jet or prop blast incidents resulting in significant damage or serious
injury.

B. Emergencies

1)

)

®3)

(4)
(®)
(6)

()

Fire, explosionsmoke or toxic or noxious fumes, even though fires
were extinguished.

The use of any neatandard procedure by the @ht or cabin crew to
deal with an emergency when:

(@) the procedure exists but is not used; or

(b) a procedure does not exist; or

(c) the procedure exists but is incomplete or inappropriate; or
(d) the procedure is incorrect; or

(e) the incorrect procedurés used.

Inadequacy of any procedures designed to be used in an emergency,
including when being used for maintenance, training or test purposes.

An event leading to an emergency evacuation.
Depressurisation.

The use of any emergency equipnt or prescribed emergency
procedures in order to deal with a situation.

ly S@Syid tSIFERAy3I (2 GKS RSOfINIGAZ
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(8) Failure of any emergency system or equipment, including all exit
doors and lighting, to perform satectorily, including when being
used for maintenance, training or test purposes.

(9) Events requiring any emergency use of oxygen by any crew member.
C. Crew Incapacitation

(1) Incapacitation of any member of the flight crew, including that which
occurs pior to departure if it is considered that it could have resulted
in incapacitation after takeff.

(2) Incapacitation of any member of the cabin crew which renders them
unable to perform essential emergency duties.

D. Injury

(1) Occurrences, which have a@ould have led to significant injury to
passengers or crew but which are not considered reportable as an
accident.

E. Meteorology

(1) A lightning strike which resulted in damage to the aircraft or loss or
malfunction of any essential service.

(2) A hail strike which resulted in damage to the aircraft or loss or
malfunction of any essential service.

(3) Severe turbulence encounter an encounter resulting in injury to
200dzLr yia 2NJ RSSYSR (G2 NBIldZANBS | Wi
(4) A windshear enaanter.

(5) Icing encounter resulting in handling difficulties, damage to the
aircraft or loss or malfunction of any essential service.

F.  Security

(1) Unlawful interference with the aircraft including a bomb threat or
hijack.

(2) Difficulty in controllingntoxicated, violent or unruly passengers.
(3) Discovery of a stowaway.
G. Other Occurrences

(1) Repetitive instances of a specific type of occurrence which in isolation
would not be considered 'reportable’ but which due to the frequency
at which they arig, form a potential hazard.

(2) A bird strike which resulted in damage to the aircraft or loss or
malfunction of any essential service.

(3) Wake turbulence encounters.

(4) Any other occurrence of any type considered to have endangered or
which might have edangered the aircraft or its occupants on board
the aircraft or on the ground.
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. AIRCRAFT TECHNICAL

A. Structural

Not all structural failures need to be reported. Engineering judgement is
required to decide whether a failure is serious enough to beregul. The
following examples can be taken into consideration:

1)

)

®3)

(4)

()

(6)

Damage to a Principal Structural Element that has not been qualified
as damage tolerant (life limited element). Principal Structural
Elements are those which contribute significantly torgarg flight,
ground, and pressurisation loads, and whose failure could result in a
catastrophic failure of the aircraft. Typical examples of such elements
are listed for large aeroplanes in AC/AMC 25.571(a) "damage
tolerance and fatigue evaluation of stture”, and in the equivalent
AMC material for rotorcratft.

Defect or damage exceeding admissible damages to a Principal
Structural Element that has been qualified as damage tolerant.

Damage to or defect exceeding allowed tolerances of a structural
element which failure could reduce the structural stiffness to such an
extent that the required flutter, divergence or control reversal
margins are no longer achieved.

Damage to or defect of a structural element, which could result in the
liberation ofitems of mass that may injure occupants of the aircraft.

Damage to or defect of a structural element, which could jeopardise
proper operation of systems. See paragraph I1.B. below.

Loss of any part of the aircraft structure in flight.

B. Systems

The following generic criteria applicable to all systems are proposed:

1)

)

®3)

(4)
(®)

(6)

Loss, significant malfunction or defect of any system, subsystem or set
of equipment when standard operating procedures, drills etc. could
not be satisfactorily accomplished.

Inability of the crew to control the system, e.g.:
(@ uncommanded actions;

(b) incorrect and or incomplete response, including limitation of
movement or stiffness;

(c) runaway;
(d) mechanical disconnection or failure.

Failure or malfunction of thexclusive function(s) of the system (one
system could integrate several functions).

Interference within or between systems.

Failure or malfunction of the protection device or emergency system
associated with the system.

Loss of redundancy of éhsystem.
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()
(8)

9)

(10)

(11)

(12)

(13)

(14)

(15)

Any occurrence resulting from unforeseen behaviour of a system.

For aircraft types with single main systems, subsystems or sets of
equipment: Loss, significant malfunction or defect in any main system,
subsystem or set of equipment.

For aircraft types with multiple independent main systems,
subsystems or sets of equipment: The loss, significant malfunction or
defect of more than one main system, subsystem or set of equipment

Operation of any primary warning system associated waitftraft
systems or equipment unless the crew conclusively established that
the indication was false provided that the false warning did not result
in difficulty or hazard arising from the crew response to the warning.

Leakage of hydraulic fluids, fueil or other fluids which resulted in a
fire hazard or possible hazardous contamination of aircraft structure,
systems or equipment, or risk to occupants.

Malfunction or defect of any indication system when this results in the
possibility of misleding indications to the crew.

Any failure, malfunction or defect if it occurs at a critical phase of flight
and relevant to the operation of that system.

Occurrences of significant shortfall of the actual performances
compared to the approved p#rmance which resulted in a
hazardous situation (taking into account the accuracy of the
performance calculation method) including braking action, fuel
consumption etc.

Asymmetry of flight controls; e.g. flaps, slats, spoilers etc.

Annex 1 to this AN gives a list of examples of reportable occurrences
resulting from the application of these generic criteria to specific systems

C. Propulsion (including Engines, Propellers and Rotor Systems) and APUs

1)
)

®3)

Flameout, shutdown or malfunction of any engine.

Overspeed or inability to control the speed of any high speed rotating
component (for example: Auxiliary power unit, air starter, air cycle
machine, air turbine motor, propeller or rotor).

Failure or malfunction of any part of an engine or powenplasulting
in any one or more of the following:

(& non containment of components/debris;
(b) uncontrolled internal or external fire, or hot gas breakout;
(c) thrustin a different direction from that demanded by the pilot;

(d) thrust reversing system fitng to operate or operating
inadvertently;

(e) inability to control power, thrust or rpm;
(H failure of the engine mount structure;

(g) partial or complete loss of a major part of the powerplant;
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(4)

(®)

(6)

()

(8)
9)

(h) Dense visible fumes or concentrations of toxpcoducts
sufficient to incapacitate crew or passengers;

(i) inability, by use of normal procedures, to shutdown an engine;
() inability to restart a serviceable engine.

An uncommanded thrust/power loss, change or oscillation which is
classified as aoks of thrust or power control (LOTC) as defined in
AMC20-1:

(@) for a single engine aircraft; or
(b) where it is considered excessive for the application, or

(c) where this could affect more than one engine in a metigine
aircraft, particularly in thease of a twin engine aircraft; or

(d) for a multi engine aircraft where the same, or similar, engine
type is used in an application where the event would be
considered hazardous or critical.

Any defect in a life controlled part causing retirement dref
completion of its full life.

Defects of common origin which could cause an in flight shut down
rate so high that there is the possibility of more than one engine being
shut down on the same flight.

An engine limiter or control device failing tperate when required
or operating inadvertently.

exceedance of engine parameters.

FOD resulting in damage.

Propellers andtransmission

(10) Failure or malfunction of any part of a propeller or powerplant

resulting in any one or more of the folldng:
(@) an overspeed of the propeller;
(b) the development of excessive drag;

(c) athrust in the opposite direction to that commanded by the
pilot;

(d) arelease of the propeller or any major portion of the propeller;
(e) afailure that results in excseiwe unbalance;

(H  the unintended movement of the propeller blades below the
established minimum #flight low-pitch position;

(g) aninability to feather the propeller;

(h) an inability to command a change in propeller pitch;
(i) an uncommanded change fitch;

()  an uncontrollable torque or speed fluctuation;

(k)  The release of low energy parts.
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Rotors andtransmission

(11) Damage or defect of main rotor gearbox / attachment which could
lead to in flight separation of the rotor assembly, andrmalfunctions
of the rotor control.

(12) Damage to tail rotor, transmission and equivalent systems.
APUs

(13) Shut down or failure when the APU is required to be available by
operational requirements, e.g. ETOPS, MEL.

(14) Inability to shut down the APU.

(15) Overspeed.

(16) Inability to start the APU when needed for operational reasons.
D. Human Factors

(1) Any incident where any feature or inadequacy of the aircraft design
could have led to an error of use that could contribute to a hazardous
or catastroplic effect.

E. Other Occurrences

(1) Any incident where any feature or inadequacy of the aircraft design
could have led to an error of use that could contribute to a hazardous
or catastrophic effect.

(2) An occurrence not normally considered as reportalite éxample,
furnishing and cabin equipment, water systems), where the
circumstances resulted in endangering of the aircraft or its occupants.

(3) Afire, explosion, smoke or toxic or noxious fumes.

(4) Any other event which could hazard the aircraft, ffieat the safety
of the occupants of the aircraft, or people or property in the vicinity
of the aircraft or on the ground.

(5) Failure or defect of passenger address system resulting in loss or
inaudible passenger address system.

(6) Loss of pilots seat atrol during flight.
lll.  AIRCRAFT MAINTENANCE AND REPAIR

A. Incorrect assembly of parts or components of the aircraft found during an
inspection or test procedure not intended for that specific purpose.

B. Hot bleed air leak resulting in structural damage

Any defect in a life controlled part causing retirement before completion of
its full life.

D. Any damage or deterioration (i.e. fractures, cracks, corrosion, delamination,
disbonding etc) resulting from any cause (such as flutter, loss of stiffmess o
structural failure) to:

(1) primary structure or a principal structural element (as defined in the
YIEydzZFF OGdzNENEQ wSLI AN al ydzZl £ 0 6 KSNE
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exceeds allowable limits specified in the Repair Manual and requires
a repair or complet®r partial replacement of the element;

(2) secondary structure which consequently has or may have endangered
the aircraft;

(3) the engine, propeller or rotorcraft rotor system.

Any failure, malfunction or defect of any system or equipment, or damage
or deterioration found as a result of compliance with an Airworthiness
Directive or other mandatory instruction issued by a Regulatory Authority,
when:

(1) it is detected for the first time bythe reporting organisation
implementing compliance;

(2) onanysubsequent compliance where it exceeds the permissible limits
qguoted in the instruction and/or published repair/rectification
procedures are not available.

Failure of any emergency system or equipment, including all exit doors and
lighting, to perform atisfactorily, including when being used for
maintenance or test purposes.

Non compliance or significant errors in compliance with required
maintenance procedures.

Products, parts, appliances and materials of unknown or suspect origin.

Misleading,incorrect or insufficient maintenance data or procedures that
could lead to maintenance errors.

Failure, malfunction or defect of ground equipment used for test or checking
of aircraft systems and equipment when the required routine inspection and
test procedures did not clearly identify the problem when this results in a
hazardous situation.

AIR NAVIGATION SERVICES, FACILITIES AND GROUND SERVICES

A.

Air Navigation Services

(1) Provision of significantly incorrect, inadequate or misleading
information from any ground sources, e.g. Air Traffic Control (ATC),
Automatic Terminal Information Service (ATIS), Meteorological
Services, navigation databases, maps, charts, manuals, etc.

(2) Provision of less than prescribed terrain clearance.
(3) Provision ofncorrect pressure reference data (i.e. altimeter setting).

(4) Incorrect transmission, receipt or interpretation of significant
messages when this results in a hazardous situation.

(5) Separation minima infringement.
(6) Unauthorised penetration of airspa.
(7)  Unlawful radio communication transmission.

(8) Failure of ANS ground or satellite facilities.
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9)

(10)

(11)

(12)

Major ATC/ Air Traffic Management (ATM) failure or significant
deterioration of aerodrome infrastructure.

Aerodrome movement areas obstructed aiycraft, vehicles, animals
or foreign objects, resulting in a hazardous or potentially hazardous
situation.

Errors or inadequacies in marking of obstructions or hazards on
aerodrome movement areas resulting in a hazardous situation.

Failure, sigificant malfunction or unavailability of airfield lighting.

B. Aerodrome and Aerodrome Facilities

1)
)

®3)

Significant spillage during fuelling operations.

Loading of incorrect fuel quantities likely to have a significant effect
on aircraft endurance, pesfmance, balance or structural strength.

unsatisfactory ground deing / antkicing

C. Passenger Handling, Baggage and Cargo

(1)

@)

®3)

(4)

()

Significant contamination of aircraft structure, or systems and
equipment arising from the carriage of baggage or cargo.

Incorrect loading of passengers, baggage or cargo, likely to have a
significant effect on aircraft mass and/or balance.

Incorrect stowage of baggage or cargo (including hand baggage) likely
in any way to hazard the aircraft, its equipment or occupaor to
impede emergency evacuation.

Inadequate stowage of cargo containers or other substantial items of
cargo.

Dangerous goods incidents reporting: see operating rules.

D. Aircraft Ground Handling and Servicing

1)

)

®3)

Failure, malfunction or defeaif ground equipment used for test or
checking of aircraft systems and equipment when the required
routine inspection and test procedures did not clearly identify the
problem when this results in a hazardous situation.

Non compliance or significant @ns in compliance with required
servicing procedures.

Loading of contaminated or incorrect type of fuel or other essential
fluids (including oxygen and potable water).
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ED Decision 2003/1RM

The following subparagraphs give examples of reportable occurrences resulting from the application
of the generic criteria to specific systems listed in paragraph 10.g. 11.B of this AMC.

1.

Air conditioning/ventilation

(@) complete loss of avionics cliag

(b) depressurisation

Autoflight system

(@) failure of the autoflight system to achieve the intended operation while engaged

(b) significant reported crew difficulty to control the aircraft linked to autoflight system
functioning

(c) failure of anyautoflight system disconnect device
(d) Uncommanded autoflight mode change
Communications

(@) failure or defect of passenger address system resulting in loss or inaudible passenger
address

(b) total loss of communication in flight

Electrical system

(@) loss of one electrical system distribution system (AC or DC)

(b) total loss or loss or more than one electrical generation system
(c) failure of the back up (emergency) electrical generating system
Cockpit/Cabin/Cargo

(@) pilot seat control loss dumg flight

(b) failure of any emergency system or equipment, including emergency evacuation
signalling system, all exit doors , emergency lighting, etc

(c) loss of retention capability of the cargo loading system
Fire protection system
(@) fire warningsexcept those immediately confirmed as false

(b) undetected failure or defect of fire/smoke detection/protection system, which could lead
to loss or reduced fire detection/protection

(c) absence of warning in case of actual fire or smoke
Flight controls
(@) Asymmetry of flaps, slats, spoilers etc.

(b) limitation of movement, stiffness or poor or delayed response in the operation of primary
flight control systems or their associated tab and lock systems

(c) flight control surface run away

(d) flight control surface vibration felt by the crew
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10.

11.

12.

(e) mechanical flight control disconnection or failure

(H  significant interference with normal control of the aircraft or degradation of flying
gualities

Fuel system

(@) fuel quantity indicating system malfunctiosasulting in total loss or erroneous indicated
fuel quantity on board

(b) leakage of fuel which resulted in major loss, fire hazard , significant contamination

(c) malfunction or defects of the fuel jettisoning system which resulted in inadvertent loss
of significant quantity, fire hazard, hazardous contamination of aircraft equipment or
inability to jettison fuel

(d) fuel system malfunctions or defects which had a significant effect on fuel supply and/or
distribution

(e) inability to transfer or use totajuantity of usable fuel
Hydraulics

(@) loss of one hydraulic system (ETOPS only)

(b) failure of the isolation system to operate

(c) loss of more than one hydraulic circuits

(d) failure of the back up hydraulic system

(e) inadvertent Ram Air Turbine extsion

Ice detection/protection system

(@) undetected loss or reduced performance of the ané/de-ice system
(b) loss of more than one of the probe heating systems
(c) inability to obtain symmetrical wing de icing

(d) abnormal ice accumulatioteading to significant effects on performance or handling
gualities

(e) crew vision significantly affected
Indicating/warning/recording systems

(@) malfunction or defect of any indicating system when the possibility of significant
misleading indicatios to the crew could result in an inappropriate crew action on an
essential system

(b) loss of a red warning function on a system

(c) for glass cockpits: loss or malfunction of more than one display unit or computer involved
in the display/warning function

Landing gear system /brakes/tyres

(@) brake fire

(b) significant loss of braking action

(c) unsymmetrical braking leading to significant path deviation

(d) failure of the L/G free fall extension system (including during scheduled tests)
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(e) unwanted gear or gear doors extension/retraction
(H  multiple tyres burst
13. Navigation systems (including precision approaches system) and air data systems
(@) total loss or multiple navigation equipment failures
(b) total failure or multiple air data system equigmt failures
(c) significant misleading indication
(d) Significant navigation errors attributed to incorrect data or a database coding error
(e) Unexpected deviations in lateral or vertical path not caused by pilot input.

()  Problems with ground navigatial facilities leading to significant navigation errors not
associated with transitions from inertial navigation mode to radio navigation mode.

14. Oxygen
(@) for pressurised aircraft: loss of oxygen supply in the cockpit

(b) loss of oxygen supply to a sificant number of passengers (more than 10%), including
when found during maintenance or training or test purposes

15. Bleed air system
(@) hot bleed air leak resulting in fire warning or structural damage
(b) loss of all bleed air systems

(c) failure ofbleed air leak detection system
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AMC20-9

ED Decision 2006/012/R

1 PREAMBLE

1.1 This AMC is issued in response to the EUROCONTROL Convangeingelementation
Plan that recommends an interim deployment of-turground and groundto-air data
link applications based on the existing airline ACARS technology. One such application is
Departure Clearance (DCL) data link now operational at vadoperts in Europe (as
indicated in AIPs). Aircraft operators, on a voluntary basis, may take advantage of DCL
over ACARS where it is available, subject to any arrangements that may be required by
their responsible operations authority.

1.2 The use of ACARor data link purposes is a transitional step to data link applications that
will use VDL Mode 2 and the Aeronautical Telecommunications Network (ATN),
compliant with ICAO SARPS, as proposed in the EUROCONTROL LINK2000+ programme

1.3 Described in EUR®E document Ep p! OKSNBpFEBNI 951 [ Ay !
{@3aGSY R20dzySyid o65[! {50 F2NJ GKS &5SLJ NI dzNB
ACARS is a control tower application providing direct communication between the flight
crew and the air trafficontroller. EBB5A addresses three domains: airborne, ground
ATC, and communication service providers. It deals also with associated flight crew and
controller procedures. EB5A takes account of EUROCAE documen¥&Mvhich
describes the global processexluding approval planning, erdinated requirements
determination, development and qualification of a system element, entry into service,
and operations.

2 PURPOSE

2.1 This AMC is intended for operators seeking to use Departure Clearance via dateefink
ACARS as described in-83A. It may assist also other stakeholders such as airspace
planners, air traffic service providers, ATS system manufacturers, communication service
providers, aircraft and equipment manufacturers, and ATS regulatory audsrit
advise them of the airborne requirements and procedures, and the related assumptions.

2.2 This AMC provides a method for evaluating compliance of a data link system to the
requirements of EBB5A, and the means by which an aircraft operator can satsf
authority that operational considerations have been addressed.

3 SCOPE

3.1 This AMC addresses DCL over ACARS using the ARINC 623 protocol as elaborated in
EUROCAE document -BRA and promoted by the EUROCONTROL Convergence and
Implementation Plan as an interim data link application pending maturity of the
LINK2000+ programme. TBMC is not directly applicable to Pbeparture Clearance
(PDC) as used in the USA and some other states. For PDC approval, guidance may be
found in FAA document Safety and Interoperability Requirements for Peparture

1 Informationon LINK2000+ is available at web sitgw.eurocontrol.int/link2000
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3.2

3.3

3.4

Clearance, issued by AIRO on Aoril 21, 1998. A comparison of PDC with DCL may be
found in Appendix 1.

This AMC is not applicable to the phased implementation of data link services within the
EUROCONTROL LINK2000+ programme, in particular, DCL over the Aeronautical
Telecommunicatios Network via VHF Digital Data Link (VDL) Mode 2. In this case, the
Safety and Performance Requirements (EUROCAR2@®Dand the Interoperability
Requirements (EUROCAE-HD) are established using EUROCAE documeim8ED
Guidelines for Approval of the &rision and use of Air Traffic Services supported by Data
Communications. Guidance for the implementation of DCL over ATN may be found in
EASA document AMC-2Q.

The operational requirements for the DCL application are published in the
EUROCONTROL doent OPR/ET1/ST05/1000, Edition 2, Octoberl®86, Transition
guidelines for initial air ground data communication services. The EUROCONTROL
document includes the ressued clearance capability, however document8sB. does

not address this capabilitynd it is not included in the scope of this AMC.

For the remainder of this document, the acronym DCL should be interpreted to mean DCL
over ACARS using the ARINC 623 protocol unless stated otherwise.

4 REFERENCE DOCUMENTS

4.1

4.2

Related Requirements

CS/FAR25.1301, 25.1307, 25.1309, 25.1322, 25.1431, 25.1581, or equivalent
requirementsof CS 23, 27 and 29 if applicable.

Related Standards and Guidance Material

ICAO Doc 9694 AN/955  Manual of Air Traffic Services (ATS) Daudk
Applications
Doc 4444 Rules of the Air and Air Traffic Services
Draft Proposal PANSAIr Traffic Management
Annex 11 Air Traffic Services
Doc 8585 Designators for Aircraft Operating agencies,
Aeronautical Authorities and Services
Doc 8643 Aircraft Type Designators
AMC 2511 Electronic Display Systems
=UIzlelelo]\fpzie CIP.COM. Implement Air/Ground Communication
ET2.504£.1.5 ServiceslInterim step on noPATN (ACARSgrvices.
- OPR/ET1/ST05/100 Transition guidelines for initial air ground data
communication services
ESARR 4 Risk assessment and mitigation in ATM
FAA AC 2511 Electronic Display Systems.
AC 126COM Initial Air Carrier Operational Approval for use of
Digital Communication Systems
AC 20140 Guidelines for design approval of aircraft data
communications systems
98-Air-PDC Safety and Interoperability requirement for Pre
DepartureClearance (PDC). (Ai00, April 21,1998)
ED 78 Guidance material for the establishment of data lir
supported ATS Services
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ED85A Data LinkApplication System document (DLASD) f
G§KS a RSLI NIidzNB / f SI NI

ED112 Minimum operational performance specification fo
Crash protected airborne recorder systems

RTCA DO 224 Minimum Aviation System Performance Standard:
(MASPSipor Advanced VHF Digital Data
Communications Including Compatibility with Digit
Voice Techniques.

ARP 4791 Human Machine Interface on the flight deck

5 ASSUMPTIONS

Applicants should note that this AMC is based on the assumptions stated in CRapft&Db
85A together with the following that concern the measures taken by the responsible airspace
authorities to safeguard DCL operations.

5.1 ATS Provider

5.1.1 The data link service for DCL has been shown to satisfy applicable airspace safety
regulatins and the relevant ATS domain performance, safety and interoperability
requirements of EEB5A.

5.1.2 Procedures for the use of DCL take account of the performance limitations of
ACARS and the airborne implementation capabilities meeting at least the
provisions of this AMC.

Note: Some aircraft ACARS installations approved to earlier standards are
Of  aAAFTASR +a aGb2y 9aaSydaAlté ¢gAlK2dz
Consequentlyprocedures are necessary to compensate for any deficiency
and to safegard operations. EIB5A addresses this issue.

5.1.3 Appropriate procedures are established to minimise the possibility of failure to
detect inconsistency in the case of a complex clearance.

5.1.4 Each ATS provider has published a list of communicatioicegiroviders that may
be used by aircraft operators for the DCL application. The list should take account
of internetworking arrangements between service providers.

5.1.5 The procedures of the ATS provider state the actions that should be taken in the
event of an inadequate communication service from the communications service
provider (CSP).

5.2 Communications Service Provider

The communications service provider does not modify the operational information
(content and format) exchanged between the ATSvfter and the airborne equipment.

5.3 Aeronautical Information Service

Each State offering a DCL service by data link publishes in its AIP, or equivalent
notification, availability of the service, relevant procedures, and confirmation of
compliance with EBB5A.

5.4 Message Integrity

The Cyclic Redundancy Check (CRC) is implemented as required8BA BDd is
providing integrity of the endo-end data link transmission path. On this basis,
Performance Technical Requirement PTR_3 e8®&need not be demotsated.
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6 AIRWORTHINESS CONSIDERATIONS
6.1 General

6.1.1 The installation will need to be shown compliant with the airborne domain
requirements allocated as per EHBA (87.1) covering the Interoperability
Operational Requirements, the Interoperabiliffechnical Requirements, the
Performance Technical Requirements, the Safety Operational & Technical
Requirements.

6.1.2 If multiple ATS data link applications are available to the aircraft, the crew interface
and related crew procedures will need to be bdga; a common and compatible
philosophy.

6.2 Required Functions
An acceptable minimum airborne installation comprises the following functions:

(@) A means of data communication appropriate to the area of operation, e.g. plain
old ACARS over AVLC (AviafdtF Link Control) through VHF or SATCOM,;

Note: VDL Mode 2 equipment can be used provided that radio transceiver is
compliant with EEB2A.

(b) A meansto manage data communications and to control the data communications
system;

(c) A means to easily checké modify the parameters of the DCL request;
(d a+xAadzZ té¢ FESNIAY3a 2F Iy AyO2YAy3d YSaal3as

(e) Means to display the text message, e.g. a single display readable by both
crewmembers or a dedicated display for each pilot.

() A meango accept the DCL delivered by the ATS.

6.3 Recommended Functions
@ ! dzRAGESE FESNIAY3I 2F |y AyO2YAy3d YSaal 3
(b) A means to print the messages;

(c) Recording of DCL messages and flight crew responses on an accident flight
recorder.

Note: Data Linkecording may be required in accordance with OPS rules.
7 ACCEPTABLE MEANS OF AIRWORTHINESS COMPLIANCE
7.1 Airworthiness

7.1.1 When demonstrating compliance with this AMC, the following specific points
should be noted:

(@) Compliance with the airworthinesgquirements for intended function and
safety may be demonstrated by equipment qualification, safety analysis of
the interface between the communications management system and data
sources, structural analyses of new antenna installations, equipmentgooli
verification, and evidence of a suitable human to machine interface. The DCL
function will need to be demonstrated by eftd-end ground testing that
verifies system operation, either with an appropriate ATS unit, or by means

Powered by EASA eRules Pagel550f 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 209
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

7.2

7.3

7.4

of test equipment that has den shown to be representative of the actual
ATS unit.

Note: This limited testing assumes that the communication systems (VHF or
SATCOM) have been shown to satisfactorily perform their intended
functions in the flight environment in accordance with appiea
requirements.

(b) The safety analysis of the interface between the communications
management system and its data sources should show that, under normal
or fault conditions, no unwanted interaction which adversely affects
essential systems can occur.

7.1.2 To minimise the certification effort for follown installations credit may be
granted for applicable certification and test data obtained from equivalent aircraft
installations.

Performance

The installation should be shown to meet the airborne @am performance
requirements allocated by E8bA (87.1). Demonstration of Performance Technical
Requirement PTR_A1 may be difficult for some airborne installations. The applicant may
choose an alternative acceptable means of compliance for PTR_A1 cansistim end
to-end demonstration of PTR_5 & RGRf EBB5A (85.2) with an appropriate ATS unit
and communication service provider.

Aircraft Flight Manual
The Flight Manual should state the following limitation.

Note: This limited entry assumes thatlatailed description of the installed system and
related operating instructions are available in other operating or training manuals and
that operating procedures take account of BBA.

Limitation: The Departure Clearance (DCL) over ACARS applicatiorbekas
demonstrated with data link services declared compliant with EUROCAE document ED
85A.

Existing installations

The applicant will need to submit a compliance statement that shows how the criteria of
this AMC have been satisfied for existing inatadhs. Compliance may be established by
inspection of the installed system to confirm the availability of required features and
functionality.

Note: It is not intended that aircraft which have received airworthiness approval in
compliance with EB5 requirement should be reinvestigated where the installation is
compliant with Section 6, 7 and 8 of this AMC.

8 OPERATIONAL CONSIDERATIONS

8.1

Flight Plan Information

8.1.1 The Aircraft Identification transmitted by data link will need to conform to the ICAO
format and correspond with the flight identity as entered in the applicable flight
plan.

8.1.2 Aircraft type designator includes both Aircraft Type and-§ple and shall be
coded in accordance with the format described in ICAO document 8643 at its latest

Powered by EASA eRules Pagel560f 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 209
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

8.2

8.3

edition. However, certain ACARS equipment can beppogrammed only with
Aircraft Type with the possibility of manual insertion of Sye via the system
control panel. Absence of the Stype information may lead either to a rejected
departure clearanceeqguest at some airports, or the issue of an inappropriate
clearance where the aircraft performance capability is not taken into account.
Where, to obtain the DCL service, Sype needs to be entered manually, the
entry should be verified.

OperationalSafety Aspects

8.2.1 Failure Conditions are presented in-BRA (86) together with the resulting safety
requirements and operational means of mitigation. Failure Condition FC3
(undetected erroneous SID) is discussed further in the following paragraphs.

8.2.2 When a SID construct is simple and unambiguous (e.g. only one SID for one runway
magnetic orientation (QFU) and one destination) so allowing the flight crew and
the ATS controller to independently detect any inconsistency in the DCL, then
additional meas of mitigation are not required.

8.2.3 For other, more complex cases where the SID construction prevents the flight crew
and the controller from readily detecting any inconsistency, a specific flight crew
to controller procedure will need to be implemestt to verify the clearance. This
may be stated in the AIP or other notification issued by the State where aircraft
will operate and use DCL service.

Note (1): In some countries (e.g. United Kingdom, AIC 125/1999, France AIC
A19/00), following the investigmn of level violations, voice confirmation of
cleared altitude or flight level and SID identification is already required even for
voice delivered departure clearance on the first contact with the approach
control/departure radar. In such cases, no adiitl confirmation procedure is
required.

Note (2): The ATS may agree that voice confirmation is not required where the data
link function is certificated with an integrity level corresponding to the Essential
category of CS25.1309.

8.2.4 In all cases, fiht crews will need to comply with any mitigating procedures
published by the States where aircraft will operate and use DCL service.

8.2.5 The assumptions of Section 5 need to be satisfied as a condition for operational
use.

Operations Manual and Traing

8.3.1 The Operations Manual shall reflect the Flight Manual statement of paragraph 7.3
and define operating procedures for use of the DCL.

8.3.2 Flight crew training should address:

(a) The different data link services available using the same aiebeguipment
(e.g. differences between DCL and PDCliegions as described in
Annexl);

(b) ATS procedures for DCL; and

(c) The required format for the flight identification input.
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8.3.3 Subject to any arrangements that may be required by the responsji@eations
authority in respect of amendments to the Operations Manual, and the approval
of training programmes, the aircraft operator may implement operations using DCL
over ACARS.

8.4 Incident reporting

Significant incidents associated with a departakearance transmitted by data link that
affects or could affect the safe operation of the aircraft will need to be reported in
accordance with applicable operational rules, and to the authority responsible for the
airport where the DCL service was provided

AVAILABILITY OF DOCUMENTS

EUROCAE documents may be purchased from EUROCAE, 17 rue Hamelin, 75783 Paris Cedex 16,
France, (Fax: 33 1 45 05 72 30). Web sitew.eurocae.org

JAA documents are available from the pAblisher Information Handling Services (IHS). Information
on prices, where and how to order is available on both the JAA welvsite jaa.nland the IHS web
site www.avdataworls.com

EUROCONTROL documents may be requested from EUROCONTROL, Documentation Centre, GS4, Rue
de la Fusee, 96,-BL30 Brussels, Belgium; (Fax: 32 2 729 9109 or wetwsite eurocontrol.in).

ICAO documents may bpurchased from Document Sales Unit, International Civil Aviation
Organisation, 999 University Street, Montreal, Quebec, Canada H3C 5H7, (Fax: 1 514 95mau69, e
sales _unit@icao.ojgr through national agenes.

FAA documents may be obtained from Department of Transportation, Subsequent Distribution Office
SVE121.23, Ardmore East Business Centre, 3341 Q 75th Avenue, Landover, MD 20785, USA. Web site
www.faagov/aviation.htm

RTCA documents may be obtained from RTCA Inc, 1828 L Street, NW., Suite 805, Washington, DC
20036, USA., (Tel: 1 202 833 9339; Fax 1 202 833 9434). Webnsitegtca.org

SAE documents may be obtaindtbm SAE World Headquarters, 400 Commonwealth Drive,
Warrendale, PA 15098001, USA. Telephone8r7-606-7323 (U.S. and Canada only) or 724/4BG0
(elsewhere). Web siteeww.sae.org

[Amdt 20/1]
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ED Decision 2006/012/R
The US Pr®eparture Clearance.

In the United States, the concept of Rieparture Clearance is used where PDC messages are
delivered via the airlines own ACARS network and operational host computeairfiine host, or the

flight crew, initiates the process for the generation of the PDC by submitting the flight plan information
to the air traffic service, which in turn forwards the flight strip information to the appropriate airport
control tower. Approimately 30 minutes before the aircraft is scheduled to depart, the approved PDC
is transmitted from the tower via groundround data linko the airline host computerThe airline

host responds with an acknowledgement that ultimately feeds bacthe tower PDC workstation.
Depending upon the airline capabilities, the PDC may then be transmitted directly to the aircraft flight
deck via the ACARS data link. If the aircraft is not equipped with ACARS, the approved PDC is sent to
an airport gate printer for diévery by hand in printed format to the aircraft. For a clearance requested
from the aircraft, the flight crew will initiate a PDC request via the ACARS data link network to the
airline host computer. The host will then respond via the ACARS networkhgitipproved PDC.

Thus, the airline is responsible for ensuring that the clearandeligered to the flight crewWithout
PDC, Instrument Flight Rule (IFR) clearances for departing aircraft are provided by the clearance
delivery controller via a tower vo¢ channel.

The PDC is pfermatted in an ARINC 620 free text message. The ARINC 623 standard also may be
used but it is not required. All failures are classified Minor by the fact that flight crew has to follow a
procedure to verify the information withhe initial flight plan and, by voice communication, with
departure control.

Guidance on the use of PDC may be found in FAA docupadety and Interoperability Requirements
for PreDeparture Clearancéssued by AHR00 on April 21, 1998.

The European Depture Clearance.

In Europe, departure clearance over ACARS is a direct ATC to pilot data link communication based on
the EUROCAE BBA and ARINC 623 standards. The clearance delivered by data link is fully considered
as an ATC departure clearance ani ihot the responsibility of the airline to ensure delivery via its

own facilities. ARINC 623 provides enhanced integrity ofterehd communication, compared to
ARINC 620 as used in the USA. However, flight crew verification procedures may still tes rehagii

to departure clearance options such as alternative SIDs, or to satisfy AlIP neguiscfor local safety
reasons.

Current operational implementation in Europe does not include-iasaed clearance capability, which
is under study by some ATS purifis.

[Amdt 20/1]
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AMC 269

Reference should be made to EUROCAE docume8bA[for definition of terms.
Abbreviations

ACARS
AIP
ARINC
ATS
CPDLC
DCL
ESARR
EUROCAE
PDC
PTR
RTCA
SAE
SARPS
SID
VDL

[Amdt 20/1]

Aircraft Communication, Addressing and Reporting System
Aeronauticalnformation Publication

Aeronautical Radio Inc.

Air Traffic Services

ControllerPilot Data Link Communication
Departure Clearance

EUROCONTROL Safety Regulatory Requirement
European Organisation for Civil Aircrefjuipment
Predeparture Clearance (as used in USA)
Performance Technical Requirement

RTCA Inc.

Society of Automotive Engineers

ICAO Standards and Recommended Practices
Standard Instrument Departure

VHF Digital Link

ED Decision 2006/012/R
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AMC20-10

ED Decision 2006/012/R

1 PREAMBLE

1.1 This AMC is issued in response to the EUROCONTROL Convergence and Implementation
Plan thatrecommends an interim deployment of d@o-ground and groundo-air data
link applications based on the existing airline ACARS technology. One such application is
Digital Automated Terminal Information ServicesADIS) now planned to be operational
at vaiious airports in Europdircraft operators, on a voluntary basis, may take advantage
of D-ATIS where it is available, provided the service is verified in accordance with
operational procedures acceptable to the responsible operations authority.

1.2 The ue of ACARS for data link purposes is a transitional step to data link applications that
will use VHF Digital Link (VDL) Mode 2 and the Aeronautical Telecommunications
Network (ATN), compliant with ICAO SARPS, as proposed in the EUROCONTROL
LINK2000+ programe'.

1.3 Described in EUROCAE document8ER, Data Link Application System document
O5[ ! {50 F2N (0KS §DATIS{s& cobtiolitdwer pppligation prévdiBgh O S
direct communication of ATIS information to the flight crew and, optionally raatac
updating of this information. The EE®A document addresses three domains: airborne,
ground ATC, and communication service providers. It deals also with associated flight
crew and air traffic service provider procedures-&IA incorporates the praicols and
message formats formerly published in ARINC Specification 623, and takes account of
EUROCAE document -Z® which describes the global processes including approval
planning, ceordinated requirements determination, development and qualificatioraof
system element, entry into service, and operations.

2. PURPOSE

2.1 This AMC is intended for operators intending to use Digital ATIS over ACARS as described
in document EUROCAE-B8A. It may assist also other stakeholders such as airspace
planners, aitraffic service providers (ATSP), ATS system manufacturers, communication
service providers (CSP), aircraft and equipment manufacturers, and ATS regulatory
authorities to advise them of the airborne requirements and procedures, and the related
assumptions

2.2 This AMC provides a method for evaluating compliance of a data link system to the
requirements of EEBB9A, and the means by which an aircraft operator can satisfy an
authority that operational considerations have been addressed.

3 SCOPE

3.1 This AMC @dresses EATIS over ACARS using the ARINC 623 protocol as elaborated in
EUROCAE document -B®A and promoted by the EUROCONTROL Convergence and
Implementation Plan as an interim data link application pending matwitthe LINK
2000+ programme.

1 Information on LINK2000+ is available at web wsitev.eurocontrol.int/link2000

Powered by EASA eRules Pagel6lof 651 Feb 202(


http://easa.europa.eu/
http://www.eurocontrol.int/link2000

: Easy Access Rules for Acceptable Means ¢ AMC 2610
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

3.2

3.3

3.4

3.5

Otherimplementation of DATIS service may exist in the world. They are not necessarily
identical to the service defined within this AMC and EUROCAE docum&8AEBor
example, application message formats may differ. Similarly, the ATSP may send ATIS
information to an ACARS communication service provider who then distributes it to
subscriber operators. This should not be considered as an air traffic service offered
directly by an ATSP. In the USA, guidance on ATIS data link approval for use in the US
airspace,may be found in FAA document 28R DATIS:Safety and Interoperability
Requirements for ATIS

This AMC is not applicable to the phased implementation of data link services within the
EUROCONTROL LINK2000+ programme, in particaif)SDover the Aenautical
Telecommunications Network via VHF Digital Link (VDL) Mode 2. In this case, the Safety
and Performance Requirements (EUROCAEL1ZBD and the Interoperability
Requirements (EUROCAEHD) have been established using EUROCAE document ED
78A,Guiddines for Approval of the Provision and use of Air Traffic Services supported by
Data CommunicationsGuidance for the implementation of data link over ATN may be
found in EASA document AMC-20.

The operational requirements for the-BTIS applicatioare published in EUROCONTROL
document OPR/ET1/ST05/1000ransition guidelines for initial air ground data
communication services

For the remainder of this document, the acronymADIS should be interpreted to mean
D-ATIS over ACARS using the ABR3Mrotocol in accordance with EH9A unless stated
otherwise.

4 REFERENCE DOCUMENTS

4.1

4.2

Related Requirements

CS/FAR 25.1301, 25.1307, 25.1309, 25.1322, 25.1431, 25.1581, or equivalent
requirements of CS 23, 27 and 29, if applicable.

Related Standardsnd Guidance Material

ICAO Doc 9694 AN/955  Manual of Air Traffic Services (ATS) Data Link
Applications
Doc 4444 Rules of the Air and Air Traffic Services
Annex 11 Air Traffic Services
Doc 8585 Designators for Aircraft Operating agencies,
Aeronautical Authorities and Services.
AMC 2511 Electronic Display Systems
SUIx{e]e{0o\aNz{t CIP: COM. Implement Air/Ground Communication Serviees
ET2.S04; 2.1.5 Interim step on noPATN (ACARS) services.
- OPR/ET1/ST05/10C0 Transition guidelines for initial air ground data
communication services
ESARR 4 Risk assessment and mitigation in ATM
FAA AC 2511 Electronic Display Systems.
AC 12670 Initial Air Carrier Operational Approval for use of
Digital Communicatio®ystems
AC 20140 Guidelines for design approval of aircraft data
communications systems
98-Air-D-ATIS Safety and Interoperability requirement forATIS
(Air-100, April 21,1998)
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EUROCAE ED 78 Guidance material for the establishment of data lin
supported ATS Services
ED89A I,DataALink Application Sys:[em ,document (DLASD)
UKS a'!'e¢L{€¢ RFEOIFI fAYy]l a!
ED92A Minimum Operational Performance specification fc
an airborne VDL Mode 2 Transceiver
ED112 Minimum operational performance specificatidéor

Crash protected airborne recorder systems
Note: Includes criteria for recording of data link
messages.

DO224 Minimum Aviation System Performance Standards
(MASPS) for Advanced VHF Digital Data
Communications Including Compatibility with Digit
Voice Techniques.

ARP 4791 Human Machine Interface on the flight deck

5 ASSUMPTIONS

Applicants should note that this AMC is based on the assumptions stated in Chapter 3 of
document EEB9A together with the following that concern the measures takmsn the
responsible airspace authorities to safeguard operations affected by the transmissiehTdED

5.1

52

5.3

54

ATS Provider

5.1.1 The data link service for ATIS has been shown to satisfy applicable airspace safety
regulations and the relevant ATS domain pariance, safety and interoperability
requirements of EEB9A.

5.1.2 The ATS Provider ensures that information provided througtTL5 service is fully
consistent with the voice information broadcast over VHF.

5.1.3 Appropriate procedures are established t@inimise the possibility of failure to
detect any inconsistency in ATIS information for approach, landing and take off.

5.1.4 Each ATS provider has published a list of communication service providers that may
be used by aircraft operators for the-ATIS aplication. The list should take
account of internetworking arrangements between service providers.

5.1.5 The procedures of the ATS provider state the actions that should be taken in the
event of an inadequate communication service from the communications service
provider.

Communications Service Provider

The communications service provider does not modifg operational information
(content and format) exchanged between the ATS provider and the airborne equipment.

Aeronautical Information Service

The availability of the ATIS service, a statement of compliance with-82B, and
additional relevant proedures are published in the AIP or other notification issued by
the States where ATIS is offered.

Message Integrity

The Cyclic Redundancy Check (CRC) is implemented as required8BA BDd is
providing integrity of the endo-end data link transnsision path. On this basis,
Performance Technical Objective PTO_3 oB8B need not be demonstrated by end
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systems. The PTO_3 requirement is applicable only to the Communication Service
Provider and limits the amount of corrupted messages that would bealet and
rejected by enesystems.

Note: The CRC is described in ARINC Specification 622 Chapter 5.
6 AIRWORTHINESS CONSIDERATIONS
6.1 General

6.1.1 The installation will need to meet the airborne domain requirements allocated as
per EB89A (87.1) covertn the Interoperability Operational Requirements, the
Interoperability Technical Requirements, the Performance Technical
Requirements, and the Safety Operational & Technical Requirements.

6.1.2 If multiple ATS data link applications are available to theraii, the crew interface
and related crew procedures will need to be based on a common and compatible
philosophy.

6.2 Required Functions
An acceptable minimum airborne installation comprises the following functions:

(@) A means of data communication apjpriate to the area of operation, e.g. plain
old ACARS over AVLC (Aviation VHF Link Control) through VHF or SATCOM,;

Note: VDL Mode 2 equipment can be used provided that radio transceiver is
compliant with EEB2A.

(b) A meansto manage data communicati@msl to control the data communications
system.

(c) A means to easily check and modify th&DIS request parameters.

(d) A means of attracting the attention of the flight crew to an incoming message.
Notes:
(1) Activation of a printer may suffice to metitis need.

(2) The means used will need to be such as to avoid confusion with
other, nondata link, flight deck alerting devices.

(3) The need for temporary suppression of the attentigetter during
critical flight phases should be considered.

(e) Means to display the text message, e.g. a single display readable by both pilots or
a dedicated display for each pilot. For the interim deployment -&TDS over
ACARS, a printer may serve as the primary display for messages subject to
compliance with paagraph 7.3 of this AMC.

6.3 Recommended Functions
(@) A means to print the message.

(b) Recording of EATIS messages and flight crew requests on an accident flight
recorder.

Note: Data Link recording may be required in accordance with OPS rules.
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7 ACCEPTABLE MEANS OF AIRWORTHINESS COMPLIANCE

7.1 Airworthiness

7.2

7.3

7.1.1 When demonstrating compliance with this AMC, the following should be noted:

@)

(b)

(©)

Compliance with the airworthiness requirements for intended function and
safety may be demonstrated by eguanent qualification, safety analyses of
the interfaces between components of the airborne communications
equipment, structural analyses of new antenna installations, equipment
cooling verification, and evidence of a suitable human to machine interface.
The D-ATIS function will need to be demonstrated by @¢neend ground
testing that verifies system operation, either with an appropriate ATS unit,
or by means of test equipment that has been shown to be representative of
an actual ATS unit.

Note:

This limitel testing assumes that the communication systems (VHF or
SATCOM) have been shown to satisfactorily perform their intended
functions in the flight environment in accordance with applicable
requirements.

The safety analysis of the interface between tHeARS and other systems
should show that, under normal or fault conditions, no unwanted interaction
that adversely affects essential systems can occur.

Where a printer is used as the primary display of the ATIS message, its
readability should be showmtbe adequate for this purpose, and that it does
not present an unacceptable risk of an erroneous display.

Note:

This does not preclude the use of a printer classified as-assential
provided it has demonstrated a satisfactorysearvice record that suygorts
compliance with paragraph 7.3 of this AMC.

7.1.2 To minimise the certification effort for follown installations, the applicant may
claim credit, from the responsible authority, for applicable certification and test
data obtained from equivalent araft installations.

Performance

The installation will need to be shown compliant with the airborne domain performance
requirements allocated by E89A (87.1). Demonstration of Performance Technical
Requirement PTR_A1 may be difficult for some ambanstallations. The applicant may
choose an alternative acceptable means of compliance for PTR_A1 consisting in an end
to-end demonstration of PTR_5 & PTR_6 oBER (85.2) with an appropriate ATS unit
and communication service provider.

Safety Obijetives

7.3.1 Failure Conditions are presented in-B8A (86) together with the resulting safety
objectives and operational means of mitigation. Failure Condition FC3- (Non
detected corrupted ATIS presented to an aircrew) requires that the occurrence of
sucha hazard at the aircraft level be demonstrated improbable.
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7.3.2 ED89A takes into account the possibility of using ACARS approved to earlier
a0 yRINR& | yR-SGfalSyEAMT X SR glAdl K@ydly Fdzl NI y (i ¢
integrity. Consequently, additiml procedures are necessary to compensate for
any deficiency and to safeguard operations. (See 88 of this AMC)

7.4 Aircraft Flight Manual

¢KS 1T ANDONI FG CtAIKEG alydzaf o6! Cald 2N 0KS t Al
applicable, should identify #h DATIS over ACARS application as having been
demonstrated with data link services declared compliant with EUROCAE document ED

89A.

LT OSNIAFTAOFGAZ2Y ¢l a y20 | OKASOSR i GKS f
applicable,shall remind the crewthat they are responsible for checking theADIS

information received over ACARS is consistent with their request, or revert to a voice

ATIS.

7.5 Existing installations

The applicant will need to submit a compliance statement that shows how the cuteria

this AMC have been satisfied for existing installations. Compliance may be established by
inspection of the installed system to confirm the availability of required features and
functionality.

Note: It is not intended that aircraft which have receivaniworthiness approval in
compliance with ED 89 requirement should be reinvedéd where the installation is
compliant with Section 6, 7 and 8 of this AMC.

8 OPERATIONAL CONSIDERATIONS
8.1 Operational Safety Aspects

8.1.1 Failure Conditions are presemtén EDB9A (86) together with the resulting safety
requirements and operational means of mitigation. Failure Condition FC3 (Non
detected corrupted ATIS presented to an aircrew) is discussed further in the
following paragraphs.

8.1.2 Applying existing ICA®@perational procedures can independently verify the
majority of ATIS parameters. Certain information may need to be verified by
additional operational procedures. Examples include runway surface conditions,
air and dew point temperatures, and other essahbperational information.

813LFT (GKS FANDNI TG a2adSY-SR&ESYUMNAIXEEA $RRIAVR
crew verification procedures will need to be defined to compensate for this
deficiency.

8.1.4 When the airborne system is certifietd & &aSaaSydAalfés GKSy
performance can be considered as acceptable without a voice ATIS cross check
unless otherwise required by the AIP.

8.1.5 It is important that crew are aware that they remain responsible for checking that
received ATISiformation corresponds to their request in terms of airfield name,
date, type of ATIS (D or A) and type of contract. In case of inconsistency, reversion
to voice ATIS is required.

Note: EB89A (86) SOR1 (check of name of airfield), SGR (ATIS letter
adknowledgement at first contact) and S@R (check of global consistency of
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information) require checks irrespective of the level of classification of the data link
system

8.1.6 Flight crews will need to comply with any additional mitigating procedures
published by the States where aircraft will operate and use/AsIlT5 service.

8.1.7 The assumptions of Section 5 of this AMC need to be satisfied as a condition for
operational use.

8.2 Operations Manual and Training

8.2.1 The Operations Manual shall refletit Flight Manual statement of paragraph 7.4,
and to define operating procedures for the use 6ADIS via ACARS taking into
account the Operational Considerations discussed in paragraph 8 of this AMC.

8.2.2 Similarly, flight crew training shall address:

(@) The different data link services available using the same airborne equipment
(e.g. differences between ATIS provided througlADS service that are
declared to conform to EB9A requirements, and ATIS received through
other means such as ACARS AOC).

(b) The procedures for safe use ofATIS over ACARS.

8.2.3 Subject to any arrangements that may be required by the responsible operations
authority in respect of amendments to the Operations Manual, and the approval
of training programmes, the aircraft opor may implement operations using D
ATIS over ACARS without the need for further formal operational approval.

8.3 Incident reporting

Significant incidents associated with aADIS transmitted by data link that affects or
could affect the safe operatioof the aircraft will need to be reported in accordance with
applicable operational rules. The incident should be reported also to the ATS authority
responsible for the airport where the-BTIS service is provided.

AVAILABILITY OF DOCUMENTS

EUROCAE documsemmay be purchased from EUROCAE, 17 rue Hamelin, 75783 Paris Cedex 16,
France, (Fax: 33 1 45 05 72 30). Web sit@wv.eurocae.org

JAA documents are available from the JAA publisher Information Handling Services{bkBation

on prices, where and how to order is available on both the JAA web site: www.jaa.nl and the IHS web
site: www.avdataworks.comJAA documents transposed to publications of the European Aviation
SafetyAgency (EASA) are available on the EASA webnsiteeasa.eu.int

EUROCONTROL documents may be requested from EUROCONTROL, Documentation Centre, GS4, Rue
de la Fusee, 96,-BL30 Brussels, Belgium; (Fax: 32 2 729 9M@p sitewww.eurocontrol.int

ICAO documents may be purchased from Document Sales Unit, International Civil Aviation
Organisation, 999 University Street, Montreal, Quebec, Canada H3C 5H7, (Fax: 1 514 95mau69, e
sales_unit@icao.ojgr through national agencies.

FAA documents may be obtained from Department of Transportation, Subsequent Distribution Office
SVE121.23, Ardmore East Business Centre, 3341%Av&nie, Landover, MD 20785, USA

RTCA documents may be obtained from RTCA Inc, 1828 L Street, NW. Suite 805, Washington, DC
20036, USA., (Tel: 1 202 833 9339; Fax 1 202 833 9434). Webnsiteica.org
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SAE documents may be obtained from SAE World Headquarters, 400 Commonwealth Drive,
Warrendale, PA 15096001, USATelephone 1877-606-7323 (U.S. and Canada only) or 7244860
(elsewhere). Web sitevww.sae.org

[Amdt 20/1]
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AMC 2610

Reference should be made to EUROCAE docume89KA[for definition of terms.

Abbreviations

ACARS
AIP
ATIS
ATSP
D-ATIS
ARINC
ATS
CPDLC
ESARR
EUROCAE
NAS
PTR
PTO
RTCA
SAE
SARPS
VDL

[Amdt 20/1]

Aircraft Communication, Addressing and Reporting System
Aeronautical Information Publitian

Automatic Terminal Information Service

Air Traffic Service Provider

Digital ATIS

Aeronautical Radio Inc.

Air Traffic services

ControllerPilot Data Link Communication
EUROCONTROL Safety Regul&®eguirement
European Organisation for Civil Aircraft Equipment
National Airspace System (USA)

Performance Technical Requirement

Performance Technical Objective

RTCA Inc.

Society of Automotive Engineers

ICACstandards and Recommended Practices
VHF Digital Link

ED Decision 2006/012/R
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AMC20-12

1. PURPOSE

ED Decision 2006/012/R

This AMC calls attention to the FAA Order 8400.12A "Required Navigation Performance 10
(RNP10) Operational Approval", issuett Bebruary 1998. FAA Order 8400.12A addresses RNP
10 requirements, the operational approval process, application principlestincimg
airworthiness and operational requirements. This AMC explains how the technical content and
the operational principles of the Order may be applied as a means, but not the only means, to
obtain EASA approval for RINP operations.

2. REFERENCE DO@EMNS

2.1 Related Requirements

CS/FAR 25.1301, 25.1307, 25.1309, 25.1316, 25.1321, 25.1322, 25.1329, 25.1431,

25.1335 25.1581.

CS/FAR 23.1301, 23.1309, 23.1311, 23.1321, 23.1322, 23.1329, 23.1335, 23.1431,

23.1581.
2.2 Related Guidance Material
2.2.1 ICAO

ICAO Doc 7030/4
ICAO Doc 961BN/937

2.2.2 EASA/JAA

EASA AMC 251
EASA AMC 20

JAA Leaflet No 9

2.2.3 FAA
Order 8400.12A

Order 8110.60

AC 254
AC 2511
AC 2515

AC 20130A

Regional Supplementary Procedures
Manual on Required Navigational Performance

Electronic Display Systems.

Airworthiness Approval and Operational Criteria for th
use ofthe Navstar Global Positioning System (GPS).

Recognition of EUROCBBcument EEY6 (RTCA DO
200A):Standards for Processing Aeronautical Data.

Required Navigation Performance 10 (RNFp
Operational Approvalssued February 1998.

GPS as Primary Means of Navigation for
Oceanic/Remote Operations.

Inertial Navigation Systems (INS).
Electronic Display Systems.

Approval of Flight Management Systems in Transport
Categon/Airplanes.

Airworthiness Approval of Navigation or Flight
Management Systems Integrating Multiple Navigation
Sensors.
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AC 20138 Airworthiness Approval of NAVSTAR Global Positioni
System (GPS) for use as a VFR and IFR Supplement
NavigationSystem.

14 CFR Part 121 Appendix Doppler Radar and Inertial Navigation System (INS):
Request for Evaluation; Equipment and Equipment
Installation; Training Program; Equipment Accuracy a
Reliability; Evaluation Program.

2.2.4 Technical Standard Order

ETS@C115() / TS@115() Airborne Area Navigation Equipment Using Maknsor
Inputs.

ETSEC129a / TS@129() Airborne Supplemental Navigation Equipment Using t
Global Positioning System (GPS)

ETSA@C145/ TSE145() Airborne Navigation Sensors Usihg Global
Positioning System (GPS) Augmented by the Wide Al
Augmentation System (WAAS).

ETSA@C146/ TSEC146() StandAlone Airborne Navigation Equipment Using the
Global Positioning System (GPS) Augmented by the
Wide Area Augmentation System (WAAS).

2.2.5 EUROCAE / RTCA and ARINC

ED75A / DO236A Minimum Aviation System Performance Standards:
Required Navigation Performance for Area Navigatiol

ED76 / DO200A Standards for Processing Aeronautical Data.

ED77 /| DO201A Standards for Aeronautical mmation.

DO229B Minimum Operational Performance Standards for

Global Positioning System/Wide Area Augmentation
System Airborne equipment.

ARINC 424 Navigation System Data Base.

3. BACKGROUND

3.1

3.2

3.3

3.4

Airspace in various oceanic and remote regions of wuwld is being restructured
progressively to provide capacity and operating benefits for the aircraft traffic. This
restructuring involves reduced route spacing (e.g. 50NM in place of 100NM) that, in turn,
demands improved aircraft navigational performanciirspace for this purpose is
designated as RNEO airspace.

The RNRLO implementation is for the oceanic and remote phases of flight where ground
based navigation aids do not exist excepsgibly at isolated locationslence aircraft
navigation willneed to be based on a long range navigation capability of acceptable
performance using inertial navigation amu/global positioning systems.

Aircraft may qualify for RNIPO airspace operational approval on the basis of compliance
with an appropriateRNP build standard. The navigation performance of aircraft already
in service also may qualify and this AMC provides a means of determining their eligibility.

It is not intended that RNBO operational approvals already granted by national
authoritiesin compliance with FAA Order 8400.12A should bmvestigated.
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4 CERTIFICATION CRITERIA
4.1  Airworthiness Approval

FAA Order 8400.12A discusses required system performance (paragraphs 10 and 15),
certification actions (paragraph 16), continued airwamss considerations (paragraph

14), and provides guidance (paragraph 12) for demonstrating eligibility for1RNP
approval. Key aspects of the FAA Order are summarised in the following paragraphs of
this AMC. These should be applied in conjunction withtdthnical content of the Order

for the purposes of obtaining RNI® approval under EASA regulations.

4.2 Required Equipment and Performance

4.2.1 Aircraft operating in RNBO airspace shall have a 95% crtyask error of less than
10 NM.This includes positioning error, flight technical error (FTE), path definit
error and display errorThe aircraft shall have also a 95% altnagk positioning
error of less than 10 NM.

4.2.2 Loss of all long range navigation information should berdio@able (Remote), and
displaying misleading navigational or positional information simultaneously on
both pilot's displays should be Improbable (Remote). This requirement can be
satisfied by the carriage of at least dual independent, long range navigation
systems compliant with the criteria of this AMC and the FAA Order. See also EASA
AMC 2511.

4.3 Eligibility for RNRO Operations

In respect of system navigational performance, the Order defines three aircraft groups,
which may be eligible for RNF®) operdions:

T Aircraft eligibility through RNP certification (Eligibility Group 1).

T Aircraft eligibility through prior navigation system certification (Eligibility Group 2).
T Aircraft eligibility through Data Collection (Eligibility Group 3).

In all cases, whereavigation relies on inertial systems, a usage limit of 6.2 hours is set
from the time the inertial system is placed into the navigation mode. The FAA Order

explains, in paragraph 12d, the options available to extend the time limits for use of
inertial sysems.

RNP containment integrity/continuity, as defined in RERICAE EE5() (or RTCA DO
236(L aa! {t{ T2NJ whbt I NB I bl @AIF GA2ME 0 | NE
operations.

4.3.1 Aircratft eligibility through RNP certification (Eligibility Group 1).

Group 1 aircraft are those that have obtained formal certification and approval of
RNP capable systems integrated in the aircraft.

If RNP compliance is stated in the Aircraft Flight Manual (AFM), the operational
approval of Group 1 aircraft will be basedampthe performance defined in that
statement.

Note: RNP value in AFM is typically not limited to RRPThe AFM will state RNP
levels that have been demonstrated. An airworthiness approval specifically
addressing only RNED performance may be requestedégranted.
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4.3.2 Aircratft eligibility through prior navigation system certification (Eligibility Group 2).

Group 2 represents aircraft that can equate their level of performance, certified
against earlier standards, to the RN criteria. Group 2 aircfaare subdivided
into three parts:

(a) Aircraft equipped with Inertial Systems

These aircraft are considered to meet all of the RI9Requirements for up

to 6.2 hours of flight time if the inertial systems have been shown to meet
the intent of CFR Paft21, Appendix & or equivalent criteria. This time
starts when the system is placed in the navigation mode and nmete
facility for radio updating is available. Operators may seek approval to
extend this time limit by demonstrating inertial system a@zy, better than

the assumed 2 NM per hour radial error, by means of an additional data
collection.

If systems are updated emoute (radio navigation updating), the 6.2 hour
limit can be extended taking account of the accuracy of the update. See
paragrap 4.5 of this AMC.

(b) Aircraft where GPS provides the only means of long range navigation.

For aircraft in this group where GPS provides the only means of long range
navigation (i.e. inertial systems are not carried) when out of range of
conventional grand stations (VOR/DME), the aircraft flight manual should
indicate that the GPS installation is approved as a primary means of
navigation for oceanic and remote operations in accordance with FAA Notice
8110.66. These aircraft are considered to meet the PRI requirements
without time limitations. At least dual GPS equipment, compliant with ETSO
C129a/TS@129(), are required, together with an approved availability
prediction program for fault detection and exclusion (FDE) for use prior to
dispatch. For RR10 operations, the maximum allowable period of time for
which the FDE capability is predicteda® unavailable is 34 minutes.

(c) Multisensor Systems Integrating GPS with Inertial Data.

Multisensor systems integrating GPS with RAIM, FDE or an eauivale
integrity method that are approved in accordance with FAA AC3ZA are
considered to meet RNEO requirements without time limitations. In this
case, the inertial system will need to meet the intent of CFR Part 121,
Appendix G, or equivalent criteria.

4.3.3 Aircraft eligibility through Data Collection (Eligibility Group 3).

Group 3 represents older owtf-production aircraft that contain widely varying
navigation capability.

A data collection program, acceptable to the Agency, may be used lapgiieant
to demonstrate that the aircraft and navigation systems provide the flight crew
with acceptable navigational situational awareness relative to the intended RNP

1 See Annex 2

2 Notice 8110.60 is recognised by AMGCR( he material is now incoopated in AC 2a38A as Appendix 1
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10 route. The Order describes the essential aspects of a data collection
programme.

The Agency will accept as evidence, inertial system performance data obtained and
analysed during previous programmes for RIOPapproval including data that
validates extended flight time.

4.4 Operational Approval and Procedures.

The operational principlegiven in the FAA Order may be used as the basis forIRNP
operational approval. To obtain approval, the applicant should address at least the
following:

4.4.1 Eligibility for RNRO.

Evidence should be made available confirming that the aircraft hagpproved
RNP10 navigation capability.

4.4.2 Aircraft Equipment and Minimum Equipment List.

The applicant should provide a configuration list of equipment to be used for RNP
10 operations. The MEL(MMEL) should be reviewed to ensure its compatibitity wit
RNP10 operations. Specific attention should be directed to the need for three
inertial navigation units for dispatch if RMBP approval is based on a tripheix
solution.

4.4.3 Operational Procedures and Training.

4.4.3.1Applicant should demonstrat@tthe responsible authority that the training
items related to RNRO operations are incorpotaed into flight crew
training. Training for other personnel should be included where appropriate
(e.g., dispatchers and maintenance personnel).

4.4.3.20peratingmanuals and checklists should be revised to include information
and guidance appropriate to RNIP operations. The manuals should include
operating instructions for the navigation equipment, and RINP
operational proceduregsee Appendix 4 of the Order).

4.4.3.30perating procedures will need to take account of the RRRime limit
declared for the inertial system, if applicable, considering also the effect of
weather conditions that could affect flight duration in RI® airspace.
Where an extension tahe time limit is permitted, the flight crew will need
to ensure erAroute radio facilities are serviceable before departure, and to
apply radio updates in accordance with any Flight Manual limits.

4.4.3.4Manuals and checklists will need to be submittedth® responsible
authority for review as part of the approval process.

4.5 Position Updating

Subject to approval, operators may extend their RNPinertial navigation time by
position updating as discussed in paragraph 12e and Appendix 7 of the OrdersFion
updating approval, aircraft operators will need to calculate, using statistically based
typical winds for each planned route, points at which updates can be made, and the
points at which further updates will not be possible.
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4.5.1 Automatic rado position update.

Automatic radio position updating is acceptable for operations in-RN&rspace
as discussed in paragraph 12f of the Order.

4.5.2 Manual radio position update.

Subject to an approved procedure, manual radio updating is permitted as
discussed in the paragraph 12g and Appendix 7, of the Order.

4.6 Incident reporting.

Significant incidents associated with the operation of the aircraft that affect or could
affect the safety of RNPO operations (i.e. navigation error) will need to be repd in
accordance with applicable operational rules.

AVAILABILITY OF DOCUMENTS

JAA documents are available from the JAA publisher Information Handling Services (IHS).
Information on prices, where and how to order is available on the JAA website and at
www.avdataworks.com

EUROCAE documents may be purchased from EUROCAE, 17 rue HarB8liraiSTedex 16,
France, (Fax33 1 45 05 72 30). Web sit@ww.eurocae.org

FAA douments may be obtained from Department of Transportation, Subsequent Distribution
Office Sv@21.23, Ardmore East Business Centre, 3341 Q 75thukyéandover, MD 20785,
USAWeb sitewww.faa.gov/aviation.htm

RTCA documents may be obtained from RTCA 828 IL Street, NW., Suite 805, Washington,
DC 20036USA., (Tel: 1 202 833 9339; Fax 1 202 833 944 .sitewww.rtca.org

ICAO documents may be mhiased from Document Sales Unit, International Civil Aviation
Organisation, 999 University Street, Montreal, Quebec, Canada H3C 5H7, (Fax: 1 514 954 6769,
e-mail: sales_unit@icao.o)gr through national agencies.

ARINC documents may be purchased from ARINC Incorporated; Document Section, 2551 Riva
Road, Annapolis, MD 214465, USA, web siteww.ARINC.com

[Amdt 20/1]
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AMC20-15

ED Decision 2011/001/R

PREAMBLE

This Acceptable Means of Compliance (AMC) provides a means that can be used to obtain an
airworthiness approval for the installath of ACAS Il equipment which may include optional
hybrid surveillance. It is issued to support the operational requirement that requires the
carriage of ACAS II.

Hybrid Surveillance is an optional feature that allows ACAS Il to use a combination ®f activ
surveillance, i.e. actively interrogating the Me8eTransponders of surrounding aircraft, and
passive surveillance, i.e. use of ABBosition and altitude data (extended squitter), to update
an ACAS Il track.

An applicant may elect to use an altern&imeans of compliance. However, those alternative
means of compliance must meet the relevant requirements and ensure a safety objectives as
defined in paragraph 5 are met. Compliance with this AMC is not mandatory.

RELEVANT REQUIREMENTS

The provisionso which this AMC applies are:

CS 25.1301, 1302, 1309, 1322, 1333, 1431, 1459, 1529 and 1581.
CS 23.1301, 1309, 1322, 1431, 1459, 1529 and 1581.

CS 27.1301, 1309, 1322, 1459, 1529 and 1581

CS 29.1301, 1309, 1322, 1333, 1431, 1459, 1529 and 1581
REFERENCE MATERIAL

EU OPSL.160, 1.668, 1.1045, 1.398

AMC 25.1302, AMC 25.1309, AMC 25.1322 and AM(1 25

ETSEC113 Airborne Multipurpose Electronic Displays
ETSE@C119c Traffic Alert and Collision Avoidance System (TCAS) Airborne Equipment,
TCAS I

ETS@C112() Air Traffic Control Radar Beacon System/Mode Select (ATCRBS/Mode S)
Airborne Equipment

EUROCAE HI33 including change 1 Minimum Operational Performance Standards for Traffic
Alert and Collision Avoidance Systems (TCAS) Airborne Equipment.

EUROCAE HD?2 Minimum Operational Performance Specification for Crash Protected
Airborne Recorder Systems

Council Regulation (EEC) No 3922/91 on the harmonisation of technical requirements and administrative procedures infthivilield
aviation. Regulation as last amended by Regulation (EC) No 1899/2006 of the European Parliament and of the Councihabér2 Dece
2006 (OJ L 377, 27.12.2006, p. 1).
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RTCA D@00 including change 1 Minimum Operational Performance Standards (MOPS)
for Traffic Alert and Collision Avoidance System Il (TCAS Il) Hybrid
surveillance.

4 MINIMUM EQUIPMENT QUALIFICATION

4.1 An acceptable minimum certification standard for the ACAS Il equipment including
optional hybrid surveillance is EASA ET3@9c.

4.2 An acceptable minimum certification standard for the associated &8dransponder is
EASA ETSEC112().

5 SAFETY OBJECTIVES

The applicant should perform a Functional Hazard Assessment (FHA) and System Safety
Assessment (SSA) for the proposed ACAS Il installation. For the purposes of this AMC, a system
includes all airbrne devices contributing to the ACAS Il function. Guidance is provided in AMC
25.1309 or FAA AC 23091() or AC 2-AB or AC 22C. Acceptable probability levels for
functionality and alerts are given below:

5.1 The probability of failure of the instatlesystem to perform its intended function from a
reliability and availability perspective should be shown to be no greater tka@ lper
flight hour.

5.2 The probability of failure of the system to provide the required RA aural or visual alert,
when reqiired, without a failure indication should be shown to be no greater thei®?
per flight hour in the terminal environment and0°® per flight hour in the erroute
environment. See note 1.

5.3 The probability of a false or misleading RA aural wrdal alert due to a failure of the
system should be shown to be no greater thad@* per flight hour in the terminal
environment and £10° per flight hour in the erroute environment. See note 1.

b20SY ¢KS RSTAYAGAZ2Y 2nTRA tondionlexistsSahdrRan KADis | £ S N
AdadzSRX o6dzi GKS w! 3IA@®Sa AYyO2NNBOG 3ITdzA RI
an RA is issued, but an RA condition does not exist.

5.4 Failure of the installed ACAS Il must not degrade the integrity of angtiess® critical
system which has an interface with the ACAS II.

The use of Hybrid Surveillance including transitions from active to passive surveillance
and vice versa, using a system that complies with the requirements of RTGA0DO
including Change, Is assumed not to compromise the safety of ACAS II.

Note 1: In terminal airspace the frequency of encounters, where another aircraft could
be present, may be assumed to be once every 10 hours.-howge airspace the
frequency of encounters, where arfwgr aircraft could be present, may be
assumed to be once every 200 hours. Different frequencies may be used if
supported by operational data.

6 HARDWARE AND INSTALLATION
6.1 General Considerations:

The installation should include as a minimum a single AlCgyStem and a single Mode
S Transponder that meet the requirements of paragraph 4.
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6.2 Aural Alerts:

(@ TA and RA aural alerts should be presented by the prescribed voice
announcements via flight deck loudspeakers.

(b) Consideration should be given fpresenting ACAS Il voice announcements via
headsets at a preset level.

(c) A means for the pilot to cancel active voice announcements and visual indicators
is permitted but should not be necessary where voice announcements have a
specific duration.

(d) The ACAS Il voice announcements should be consistent with the general
philosophy of other flight deck aural alerting systems. In particular, the
prioritisation and compatibility of alerts and voice announcements from different
warning systems should be msistent with each other. The alert priorities should
be wind shear, TAWS and then ACAS II. Altitude callout advisories which occur
simultaneously with ACAS Il advisories are permitted, but the audibility of each
voice alert will need to be understandable.

(e) The adequacy of aural levels will need to be demonstrated.

Note: For rotorcraft, TA and RA aural alerts should be presented via headsets at a preset
level

6.3 Displays & Indications

(@) Warning and Caution alerts should comply with the guidancevigeal in AMC
25.1322 unless otherwise stated in this AMC.

(b) The display of Traffic and Resolution Advisory information should be consistent
with the guidance provided in AMC 25.1322 and with paragraph 5.4 of AMC
25.1302.

(c) Resolution Advisory guidaacshould be presented at each pilot station in the
LIAf23Qa LINAYINEB FASER 2F QOASoo

Resolution Advisories may be presented on EFIS or IVSI displays provided their
primary functions are not compromised.

(d) Adiscrete red warning Resolution Advisory enuraiat an Instantaneous Vertical
Speed Indicator (IVSI) with a lighted red indication or Primary Flight Display (PFD)
with a lighted red indication or an electronic attitude display with an alphanumeric
YSaalk3sS aKz2dZ R 6S t2O0ldiobew Ay SIOK LIAfL20Q

(e) A means to display traffic information to each flight crew member should be
provided. Traffic information may be provided on weather radar (WXR), Electronic
Flight Instrument System (EFIS), Instantaneous Vertical Speed Indicator (IVSI) or
other compatible display screen which has been demonstrated to meet the
guidance of AMC 25&1, provided their primary functions are not compromised. A
separate dedicated traffic displaygadily visible to both pilots, is an acceptable
alternative. In case@ Multi Function Display is used, the display should meet the
requirements of ETS0113.

(H  Discrete TA caution lights are optional.

() ACAS Il Resolution and Traffic Advisories which trigger the Master Warning System
will not be accepted.
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(h)

(i)
()
(k)
()

An indcation of ACAS Il system and sensor failures which prevents correct
operation should be provided.

An indication that the ACAS Il system is operating in TA mode should be provided.

ACAS Il should be automatically switched to TA mode, if ACAS Wirath shear
voice or ACAS Il and TAWS voice announcements occur simultaneously.

The adequacy of display visibility needs to be demonstrated.

The flight crew should be aware, at all times, of theragienal state of the ACAS
system. Any charmg of the operational state of the ACAS Il system is to be
enunciated to the flight crew via suitable means.

6.4 ACAS Il Controls:

(a)
(b)

Control of the ACAS Il should be readily accessible to the flight crew.
A means to initiate the ACAS Il Self Testfion should be provided.

6.5 Antennas:

(@)

(b)

Either a directional antenna and an onrdirectional antenna, or two directional
antennas may be installed.

Note: when installing a directional antenna and an omiinéctional antenna the
omni-directionalantenna should be the lower antenna.

The physical locations of the transponder antennas and the ACAS Il antennas will
need to satisfy isolation and longitudinal separation limits. The physical location
should also ensure that propellers or rotors duat mterfere with system operation,

if applicable. ACAS Il antennas may be installed with an angular offset from the
aircraft centreline not exceeding 5 degrees.

6.6 Interfaces:

(@)

(b)

(€)

(d)
(€)
(f)

9

Pressure altitude information will need to be obtained from the samessen
source that supplies the Mode S Transponder(s) and the flight deck altitude
display(s). This source should be the most accurate source available on the aircraft.
Altitude information should be provided via a digital data bus. ICAO Gray (Gillham)
code $ould not be used.

An interface to a radio altimeter sensor should be provided.

Inhibit logic selected for input to the ACAS Il to take account of the aircraft
performance limitations will need to be evaluated and justified unless accepted for
anearlier ACAS Il standard.

Other interfacing for discrete data should be provided, as required.
The ACAS Il installation should provide an interface with the flight recorder(s).

Recording of ACAS Il data should be accomplished in accord@hcEUROCAE
ED112.

Note: Information necessary to retrieve and convert the stored data into
engineering units should be provided.

Interfaces between systems should be analysed to show no unwanted interaction
under normal or fault conditions.
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7 CERIFICATION TESTING

Ground testing will need to be performed with due consideration of the possible risk of nuisance
advisories in operating aircraft. The precautions providefippendix Ishould be followed.

7.1 The bulk of testing for a modification to install ACAS Il can be achieved by ground testing
that verifies system operation and interfaces with aircraft systems.

7.2 The ground tests should include:
(@) verification check of the ICAO 24 bit airframe address

(b) bearing accuracy check of intruder. A maximum error of £ 15 degrees in azimuth
should be demonstrated for each quadrant. Larger errors may be acceptable in the
tail area of the aircraft;

(c) failure of sensors which are interfaced to ACAS Il.sAghould be performed to
ensure that the effect on ACAS Il agrees with the predicted results;

(d) correct warning prioritisation. The alert priorities should be wind shear, TAWS and
then ACAS II;

(e) electromagnetic interference evaluation to ensure th&aCAS Il does not cause
interference with other aircraft systems;

(H  the correct operation of any aircraft configurations which result in, by design, the
inhibition of RAs.

7.3 Flight testing of an initial installation should evaluate overall operatictuding:
(@) surveillance range;
Note: Surveillance range may vary depending on airspace conditions.
(b) target azimuth reasonableness.
(c) freedom from unwanted interference;

(d) assessment, during adverse flight conditions, of instrument visibittisplay
lighting, sound levels and intelligibility of aural messages;

(e) the effects of electrical transients;

()  validity and usability of Traffic information when the aircraft is subject to attitude
changes of £ 15 degrees in pitch and *+ 30 degieeoll;

(g) the correct operation of any aircraft configurations which result in, by design, the
inhibition of RAS;

Note: these tests may be considered to be a subset of the ground tests performed
in paragraph 7.2 (f). Only those aircrafinfigurations which are practical to
perform in an airborne environment need to be assessed.

(h) electromagnetic interference evaluation to ensure that ACAS Il does not cause
interference with other aircraft systems.

7.4 Flight testing to demonstrate Rgerformance in a planned encounter between aircraft
will not normally be required for an ACA& Mode S equipment combination, previously
demonstrated as performing correctly. Planned encounter flight testing should not be
attempted without the agreemetof the Agency.
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7.5

7.6

To minimise the certification effort for ACAS Il for additional aircraft types listed in the
type certificate, the applicant may claim credit, for applicable certification and flight test
data obtained from equivalent aircraft instaflons, including testing performed for ACAS

Il version 6.04A or 7.0. Flight Testing of ACAS Il will not normally be required where
acceptable evidence exists relating to the previous certification standard of ACAS Il. This
assumes the introduction ACAfMolves equipment replacements only.

Equipment that meets the acceptable minimum certification standard for the ACAS II
equipment (see paragraph 4.1) has demonstrated that hybrid surveillance function does
not degrade the performance of the ACASdtive surveillance. Therefore, when the
optional hybrid surveillance function is enabled, specific installation testing of this
function is not required.

8 MAINTENANCE
The Instructions for Continued Airworthiness (ICA) should include the following:

8.1

8.2

Maintenance instructions for on aircraft ACAS Il testing including the precautions of
Appendix 1
Maintenance instructions for the removal and installation of any directional antenna

should include instructionsot verify the correct display of ACAS Il traffic in all four
guadrants.

9 AIRCRAFT FLIGHT MANUAL/PILOT OPERATING HANDBOOK

The Aircraft Flight Manual (AFM) or the Pilots Operating Handbook (POH) should provide at
least the following limited set of informatn. This limited set assumes that a detailed
description of the installed system and related operating instructions are available in other
operating or training manuals.

Note: Aircraft malfunctions which would prevent the aircraft from following ACASntibcl

9.1

9.2
9.3

indication, and which do not automatically inhibit the ACAS II climb indication, should be
addressed (e.g. as a cautionary note) in the AFM/POH.

Limitations Section: The following Limitations should to be included:

(@) Deviation from the ATC agsied altitude is authorised only to the extent necessary
to comply with an ACAS Il Resolution Advisory (RA).

Emergency Procedures Section: none.
Normal Procedures Section: The ACAS Il flight procedures should address the following:

(@) For a norcrossing RA, to avoid negating the effectiveness of a coordinated
manoeuvre by the intruder aircraft, advice that vertical speed should be accurately
adjusted to comply with the RA.

(b)  Noncompliance by one aircraft can result in reduced vertical semaravith the
need to achieve safe horizontal separation by visual means.

(c) A caution that under certain conditions, indicated manoeuvres may significantly
reduce stall margins with the need to respect the stall warnings.

(d) Advice that evasive manoeting should be limited to the minimum required to
comply with the RA.

(e) When a Climb RA is given with the aircraft in landing configuration, a normal go
around procedure should be initiated.
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10 AVAILABILITY OF DOCUMENTS

EASA documents may be obtairfenin EASA (European Aviation Safety Agency), 101253,
D50452 Koln Germany or via the Website:
http://www.easa.europa.eu/ws_prod/g/rg_certspecs.php

EUROCAE documents may be purchased from EUROCAE, 102 rue Etienne Dolet, 92240
Malakoff, France, (Fax: +33 1 46 55 62 65), or wehsitev.eurocae.net

RTCA documents may be obtained from RTCA Inc, 1828 L Stree§Uit&/805, Washington,
DC 20036, USA, (Tel.: +1 202 833 9339; Fax: +1 202 833 9434). Websitéca.org

FAA documents may be obtained from Superintendent of Documents, Government Printing
Office, Washington DC, 2049325, USA. Websitaiww.faa.gov
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ED Decision 2011/001/R

CNFyaLR2yRSNk! /! { LL aegadasSy GSadAay3a ra || 1yz2eéy a:
information provides guidance which should be followed to minimise this risk:

T When not required, ensure all transponders are €eleSR (G2 WhCCQ 2NJ W{dl yRo

T Before starting any test, contact the local Air Navigation Service Provider (ANSP) or Air Traffic
Service (ATS) and advise them of your intention to conduct transponder testing. Advise of your
start time and test duration. Alsmform them of the altitude(s) at which you will be testing,
your intended Aircraft Identification (Flight Id) and your intended Mode A code.

T Set the Mode A code to 7776 (or other Mode A code agreed with Air Traffic Control Unit).

Note: The Mode A code 75/is assigned as a test code by the ORCAM Users Group, specifically
for the testing of transponders.

T Set the Aircraft Identification (Flight Id) with the first 8 characters of the company name. This is
the name of the company conducting the tests.

T Where pasible, perform the testing inside a hangar to take advantage of any shielding
properties it may provide.

T As a precaution, where practicable, use antenna transmission covers whether or not testing is
performed inside or outside.

T When testing the altitudeMlode C or S) parameter, radiate directly into the ramp test set via
the prescribed attenuator.

T In between testing, i.e. to transition from one altitude to another, select the transponder to
YWadlyRoeQ Y2RSo
T If testing transponder/ACAS |l system parametéist o not requis WI f G A 1 dzZRS Q> & S

¢ 1000 feet (minus 1000 feet) or greater than 60,000 feet. This will minimise the possibility of
ACAS Il warning to airfield and over flying aircraft.

T 2KSy (GSaidAy3a Aa O2YLX SGSQasNSOiikKBoaNIpYyaLRYR
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AMC 20615

ACAS
AMC
ANSP
ATC
ATCRBS
ATS
CS
EASA
EFIS
ETSO
EU
EUROCAE
FHA
ICA
ICAO
IVSI
MEL
ORCAM
RA
SSA
TA
TCAS
WXR

[Amdt 20/8]

Airborne Collision Avoidance System
Acceptable Means of Compliance

Air Navigation Service Provider

Air Traffic Control

Air Traffic Control Radar Beacon System
Air Traffic Service

Certification Specifications

European Aviation Safety Agency
Electronic Flight Instrument System
European Technical Standard Order
European Union

European Organisation for Civil Aviation Equipment
Failure Hazard Analysis

Instructions for Continued Airworthiness
International Civil Aviation Organization
Instantaneous Vertical Speed Indicator
Minimum Equipment List

Originating Region Code Allocation Method
Resolution Advisory

System Safety Assessment

Traffic Advisory

Traffic Alert and Collision Avoidance System
Weather Radar

ED Decision 2011/001/R
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AMC20-20

ED Decision 2007/019/R

1. PURPOSE

a)

b)

c)

d)

This Acceptable Means of Complian@&M(C) provides guidance to tyertificate
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 operational life, including
provision to preaide Widespread Fatigue Damage.

This AMC is primarily aimed at d@r aeroplanes that are operated in Commercial Air
Transport or are maintained under Pat. However, this material is also applicable to
other aircraft types.

The means of compliance described in this document provides guidance to supplement
the engineeing and operational judgement that 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 aaquirement. It describes an acceptable means, but not the only
means, for showing compliance with the requirements. While these guidelines are not
mandatory, they are derived from extensive industry experience in determining
compliance with the relevanequirements.

2. RELATED REGULATIONS AND DOCUMENTS

a)

b)

Implementing Rules and Certification Specifications:

Part 21A.61Instructions for continued airworthiness.

Part 21A.120Instructions for continued airworthiness.

Part 21A

Part 21A.433Repair degin

Part M.A.302Maintenance programme

CS 25.571 Damagetolerance and fatigue evaluation of structure
CS 25.903 Engines

CS 25.1529nstructions for continued airworthiness

FAA Advisory Circulars

AC 9160 The Continued iworthiness of Older Airplanesune 13, 1983, FAA.

AC 9156A Continuing Structural Integrity for Large Transport Category Airplanes April
29 1998 FAA (and later draft B5B)

AC 20128A Design Considerations for Minimising Hazards Caused by Uncontained
Turbine Engine and Auxiliary Pavénit Rotor Failure, March 25, 1997, FAA.

AC 12@; 73 DamageTolerance Assessment of Repairs to Pressurised Fuselages, FAA.
December 14, 2000
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AC 25.1524 Instructions for continued airworthiness of structural repairs on Transport
Airplanes, August 1, 99 FAA.

c¢) Related Documents

GwSO2YYSYRIFGA2ya FT2NJ wS3AdzA FG2NB ! QlAzy (2 t
/| 2YYSNOALFE 1 SNRLX FYyS CtSSix¢é wS@rarzy |3
Airworthiness Assurance Working Group for the Aviation Rulemalddgisory

Committee Transport Aircraft and Engine Issues.]

AAWG Final Report on Continued Airworthiness of Structural Repairs, Dec 1996.

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

AAWG Report ont@ictures Task Group Guidelines, Rev 1 June 1996

AAWG Report: Recommendations concerning ARAC taskings FRID&1.6Re: Aging
Airplane safety final fe. 14 CFR 121.370a and 129.16

3. BACKGROUND

Service experience has shown there is a need to havdmnwong updated knowledge on the
structural integrity of aircraft, especially as they become older. The structural integrity of
aircraft is of concern because such factors as fatigue cracking and corrosion are time
dependent, and our knowledge about themarc best be assessed based on itake
operational experience and the use of the 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 presrised 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 &pected retirement age. Because of the problems revealed by the accident in Hawaii
and the continued operation of older aircraft, both the competent authorities and industry
generally agreed that increased attention needed to be focused on the ageingafidebn
maintaining its continued operational safety.

In June 1988, the FAA sponsored a conference on ageing aircraft. As a result of that conference,
an ageing aircraft task force was established in August 1988 as-graub of the FAA's
Research, Engieeng, and Development Advisory Committee, representing the interests of the
aircraft 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 fleet safe. For each
aeroplane model in the ageing transport fleet these elements consisted of the following:

a) Select service bulletins describing modifications and inspections negessmaintain
structural integrity;

b)  Develop inspection and prevention programmes to address corrosion;
c) Develop generic structural maintenance programme guidelines for ageing aeroplanes;

d) Review and update the Supplemental Structural Inspectionubeats (SSID) which
describe inspection programmes to detect fatigue cracking; and

e) Assess damagmlerance of structural repairs.
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Subsequent to these 5 major elements being identified, it was recognised that an additional

factor in the Aloha accidenas widespread fatigue cracking. Regulatory and Industry experts

agreed that, as the transport aircraft fleet continues to age, eventually Widespread Fatigue
Damage (WFD) is inevitable. Therefore the FAA determined, and the EASA concurred, that an
additional major element of WFD' must be added to the Ageing Aircraft programme. Structures

Task Groups sponsored by the Task Force were assigned the task of developing these elements
into usable programmes. The Task Force was lateistablished as the AAWG thfe ARAC.

Although there was JAA membership and European Operators and Industry representatives
participated in the AAWG, recommendations for action focussed on FAA operational rules
which are not applicable in Europe. It was therefore decided to estathisstEAAWG on this
adzo2S0OG (2 AYLIX SYSyd !'3SAy3 ! ANONF TG FOGAGAGA
GKS AYyAdGALFf a!t!t¢C StS@OSye | SNRLXIFySas odzi | fa
ones. This AMC is a major part of the Fuwan adoption and adaptation of the AAWG
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 intggof older aircraft on an
international basis. This has been achieved through an exchangesefvige information,
subsequent changes to inspection programmes and by the development and installation of
modifications on particular aircraft. Howeverrjs evident that with the increased use, longer
operational lives and experience fromservice 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. Acordingly, the inspection and evaluation programmes outlined in this AMC are
intended to provide:

T a continuing structural integrity assessment by each tgpsificate holder, and

T the incorporation of the results of each assessment into the maintenancgranume of
each operator.

4. DEFINITIONS AND ACRONYMS
a) For the purposes of this AMC, the following definitions apply:

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

T Design Approval Holder (DAK$ the holder of any design approval, including type
certificate, supplemental type certificate or repair approval.

T Design Service Goal (DS&}he period of time (in flight cycles/hours) established
at design and/or certification during which the pripal structure will be
reasonably free from significant cracking including widespread fatigue damage.

T Fatigue Critical Structure (FCiS)structure that is susceptible to fatigue cracking
that could lead to a catastrophic failure of an aircraft. For theppses of this
AMC, FCS refers to the same class of structure that would need to be assessed for
compliance with § 25.571(a) at Amendment£5, or late. The term FCS may refer
to fatigue critical baseline structure, fatigue critical modified structurdyath.

T Limit of validity (LOV)s the period of time, expressed in appropriate units (e.g.
flight cycles) for which it has been shown that the established inspections and
replacement times will be sufficient to allow safe operation and in particular to
preclude development of widespread fatigue damage.
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b)

T Multiple Element Damage (MEDis a source of widespread fatigue damage
characterised by the simultaneous presence of fatigue cracks in similar adjacent
structural elements.

T Multiple Site Damage (MSD)s a surce of widespread fatigue damage
characterised by the simultaneous presence of fatigue cracks in the same structural
element (i.e., fatigue cracks that may coalesce with or without other damage
leading to a loss of required residual strength).

T Primary Stucture is structure that carries flight, ground, crash or pressurisation

loads.

T Repair Evaluation Guidelines (RE@lovide a process to establish damage
tolerance inspections for repairs that affect Fatigue Critical Structure.

T Repair Assessment Programn{®AP)is a programme to incorporate damage
tolerancebased inspections for repairs to the fuselage pressure boundary

& 0 NHzO (i dzNB
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maintenance and/or inspection programme.

T Widespread Fatigue Daage (WFD)in a structure is characterised by the
simultaneous presence of cracks at multiple structural details that are of sufficient
size and density whereby the structure will no longer meet its dantalgeance
requirement (i.e., to maintain its requd residual strength after partial structural

failure).

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

AAWG
AC
AD
ALS
AMC
ARAC
BZ|
CPCP
CS
DAH
DSD
DSG
EAAWG
EASA
ESG
FAA
FAR
FCBS
FCS
ICA
ISP
JAA
JAR
LDC

Airworthiness Assurance Working Group
Advisory Circular

Airworthiness Directive
AirworthinessLimitations Section
Acceptable Means of Compliance
Aviation Rulemaking Advisory Committee
Baseline Zonal Inspection

Corrosion Prevention and Control Programme
Certification Specification

Design Approval Holder

Discrete Burce Damage

Design Service Goal

European Ageing Aircraft Working Group
European Aviation Safety Agency
Extended Service Goal

Federal Aviation Administration

Federal AviatiofiRegulation

Fatigue Critical Baselirgiructure

Fatigue Critical Structure

Instructions for Continued Airworthiness
Inspection Start Point

Joint Aviation Authorities

Joint Aviation Regulation

Large Damage Capability
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5.

LOV Limit of Validity

MED Multiple ElementDamage

MRB Maintenance Review Board

MSD Multiple Site Damage

MSG Maintenance Steering Group

NAA National Airworthiness Authority

NDI Non-Destructive Inspection

NTSB National Transportation Safety Board

PSE Principal Structural Element

RAP RepairsAssessment Programme

REG Repair Evaluation Guidelines

SB Service Bulletin

SMP Structural Modification Point

SRM Structural Repair Manual

SSID Supplemental Structural Inspection Document
SSIP Supplementabtructural Inspection Programme
STG Structural Task Group

TCH TypeCertificate Holder

WFD Widespread Fatigue Damage

WAY OF WORKING

a)

b)

c)

General

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 place an ageiirgraft 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 the following:
T Develp model specific programmes
T Define programme implementation

T 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 the operators oHI' @ this case the above objective
would remain with the Agency and operators or TCH as applicable.

'y OOSLIitoftS gre& 2F g2NJAy3d F2N {¢Da
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in the following sukparagraphs.

Meeting scheduling

It is the responsibility of the TCH to schedule STG meetings. However if it is found by the
Agency that the meeting scheduling is inadequate to meet the STG working objectives,

the Agency might initiate themselves additional STG meetings.

Reporting

The STG would make recommendations for actions via the TCH to the Agency.
Additionally, the STG should give periodic reports (for information only) to AAWG/EASA

as appropriate with thebjective of maintaining a consistent approach.
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d) Recommendations and decision making

The decision making process described in the AAWG Report 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 structures, in addition to those recommended by the
STG, if they find it necessary.

e) Responsibilities

The TCH is responsible figveloping the ageing aircraft structures programme for each
aircraft type, detailing the actions necessary to maintain airworthiness. Other DAH should
develop programmes or actions appropriate to the modification/repair for which they
hold approval, unlesaddressed by the TCH. All DAHs will be responsible for monitoring
the effectiveness of their specific programme, and to amend the programme as
necessary.

The Operator is responsible for incorporating approved DAH actions necessary to
maintain airworthiness into its aircraft specific maintenance programmes, in accordance
with PartM.

The competent authority of the state of registry is responsible for ensuring the
implementation of the ageing aircraft programme by their operators.

The Agency will approve eigg aircraft structures programmes and may issue ADs to
support implementation, where necessary. The Agency, in conjunction with the DAH, will
monitor the overall effectiveness of ageing aircraft structures programmes.

6 SUPPLEMENTAL STRUCTURAL INSREROGRAMME (SSIP)

In the absence of a damagelerance based structural maintenance inspection programme
(e.g. MRB report, ALS), the TCH, in conjunction with operators, is expected to initiate the
development of a SSIP for each aircraft model. Suchgagmome must be implemented before
analysis, tests, 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 progreme is available to the operators when needed. The
programme should include procedures for obtaining service information, and assessment of
service information, available test datand new analysis and test datA SSID should be
developed, as outlinedhi Appendix 1 of this 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 SSID, along with the criteria dsend the basis for the criteria should be submitted to the
Agency for review and approval. The SSIP should be adequately defined in the SSID. The SSID
should include inspection threshold, repeat interval, inspection methods and procedures. The
applicabé modification status, associated life limitation and types of operations for which the
SSID is valid should also be identified and stated. In addition, the inspection access, the type of
damage being considered, likely damage sites and details of thdtingstatigue cracking
scenario should be included as necessary to support the prescribed inspections.

¢tKS 1'3SydeQa NBGASEs 2F (G(KS { { Lmancs aspetts okteOt dzR S
proposal.Because the SSID is applicable to all operatndsisiintended to address potential

safety concerns on older aircraft, the Agency expects these essential elements to be included in
maintenance programmes devgded in compliance with Paf¥l. In addition, the Agency will

issue ADs to implement any servimdletins or other service information publications found to

be essential for safety during the initial SSID assessment process should the SSID not be
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available in time to effectively control the safety concern. Service bulletins or other service
information publications revised or issued as a result ebeanvice 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 acceptable SSID cannot be obtained 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 whenevenatigiformation
shows a needThe original SSID Wwitormally 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. Consequently, a
change in theseatctors 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 exrgigeand
maintenance aspects.

7.  SERVICE BULLETIN REVIEW and MANDATORY MODIFICATION PROGRAMME

Service Bulletins issued early in the life of an aircraft fleet may utilise inspections (in some cases
non-mandatory inspections) alone twonaintain structural itegrity. Inspections may be
adequate in this early stage, when cracking is possible, but not highly likely. However, as aircraft
age the probability of fatigue cracking becomes more likely. In this later stage it is not prudent
to rely only on inspectionalone 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 factorsdiioits, and
incorporate modifications to the structure to eliminate the source of the cracking. In some
cases reliance on an inspection programme, in lieu of modification, may be acceptable through
the increased use of mandatory versus roandatory inspetions.

The TCH, in conjunction with operators, is expected to initiate a review of all structurally related
inspection and modification SBs and determine which require further actions to ensure
continued airworthiness, including mandatory modificationiastor enforcement of special
repetitive inspections

Any aircraft primary structural components that would require frequent repeat inspection, or
where the inspection is difficult to perform, taking into account the potential airworthiness
concern, shoulde reviewed to preclude the human factors issues associated with repetitive
inspections

The SB review is an iterative process (see Appendix 5) consisting of the following items:

a) The TCH should review all issued structural inspectamd modification Bs to select
candidate bulletins, using the following 4 criteria:

i) There is a high probability that structural cracking exists

1)) Potential structural airworthiness concern.

i)  Damage is difficult to detect during routine maintenance

iv)  There is Adjcent Structural damage or the potential for it.

This may be done by the TCH alone or in conjunction with the operators at a preliminary
STG meeting.
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b) The TCH and operator members will be requested to submit information on individual
fleet experience rkating to candidate SBs. This information will be collected and
evaluated by the TCH. The summarised results will then be reviewed in detail at a STG
meeting (see c. below).

c) The final selection of SBs for recommendation of the appropriate correcth@naio
assure structural continued airworthiness taking into account thgeirvice experience,
will be made during an STG meeting by the voting members of the STG, either by
consensus or majority vote, depending on the preference of the individual STGs.

d) An assessment will be made by the TCH as to whether or not any subsequent revisions
to SBs affect the previous decision made. Any subsequent revisions to SBs previously
chosen by the STG for mandatory inspection or incorporation of modification abtbn
would affect the previous STG recommended action should be submitted to the STG for
review.

e) The TCH should review all new structural SBs periodically to select further candidate
bulletins. The TCH should schedule a meeting of the STG to addessandidates.
Operator members and the competent authority will be advised of the candidate
selection and provided the opportunity to submit additional candidates.

8. CORROSION PREVENTION AND CONTROL PROGRAMME

A corrosion prevention and control programrf@PCP) is a systematic approach to prevent and

to control corrosion inthd A NONJ F i Qa t TH&A objechi® of f GRCEZB b dzhilihe
deterioration due to corrosion to a level necessary to maintain airworthiness and where
necessary to restorehe corrosion 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 proceduréfy to no
the competent 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 H&hould provide 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 structure after inspection. In order for the inspections to be effectively accomplished, the

TCH should provide corrosion removal and cleaning procedures and reference allowable limits.

The TCH should include all of these corroselated activitiesn a manual referred to as the

Baseline Programme. This Baseline Programme manual is intended to form a basis for operators

G2 RSNAOGS | aeaidSYIFLGAO YR O2YLINBKSyaArgdsS /t/t
programme. The TCH is responsible for rtaing the effectiveness of the Baseline Programme

and, if necessary, to recommend changes based on operators reports of findings. In line with
PartM requirements, when the TCH publishes revisions to their Baseline Programme, these
should be reviewed and KS 2 LISNJ 42 NR& LINB3INF YYS | R2dza G SR |
corrosion to Level 1 or better.

An operator may adopt the Baseline Programme provided by the TCH or it may choose to
develop its own CPCP, or may be required to if none is available lioMGH. In developing its

own CPCP an operator may join with other operators and develop a Baseline Programme similar
to a TCH developed Baseline Programme for use by all operators in the group.

Before an operator may include a CPCP in its maintenandespection programme, the
competent authority should review and approve that CPCP. The operator should show that the
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CPCP is comprehensive in that it addresses all corrosion likely to affect Primary Structure, and
is systematic in that it provides:

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

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

Note: For an aeroplane with an ALS, in addition to providing a suitable baseline programme in
the ICA and to ensure compliance with CS 25.571 it is appropriate for the TCH to place an entry
in the ALS stating that all corrosion should be maintained t@ILE or better. (This practice is

also described in ATA MSp

9. REPAIR EVALUATION GUIDELINES AND REPAIR ASSESSMENT PROGRAMMES

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

Repair Evaluation Guidelines (REG) are intended to assure the continued structural integrity of
all relevant repaired and adjacent structure, based on darta@ggance principles, consistent

with the safety level provided by the SSID or ALS as applied to the baseline structure. To 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 structure that is spsbke 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 aircraft to collect data. The
evaluation of these surveys revealed that 90% 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 certificated to dagrdaderance requirements.

40% of the repairs were classified as adequate and 60% of the repairs required consideration
for possible additional supplemental inspection during service. Nonetheless, following further
studies by AAWG working groups it has bagreed 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 taskings FR-ID&8164Re: Aging
Airplane safety final rule. 1@FR 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 damiajgrance. Existing repairs may not
have been assessed for damagéerance and appropriate inspections or other actions
implemented. Repairs are to be assessed, replaced if necessary or repeat inspections
determined and carried out as supplemental inspections or within the baseline zonal inspection
programme. A damagtlerance based 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 applicable airworthiness
standads.

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 SBs or provide spesgdins ifior obtaining data for
individual repairs.
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Documentation such as the Structural Repair Manual and service bulletins needs to be reviewed
for compliance with damagtlerance principles and be updated and promulgated consistent
with the intent of the EGs.

Where repair evaluation guidelines, repair assessment programmes or similar documents have
0SSy LlzoftAaKSR o6& (G(KS ¢/ 1 GKSe& &aK2dzZ R 0SS Ay
programme according to Pal requirements.

This fatigue and damagelerance evaluation of repairs will establish an appropriate inspection
programme or a replacement schedule if the necessary inspection programme is too demanding

or not possible. Details of the means by which the REGs and the maintenance programme may
be devebped are incorporated in Appendix 3.

10. LIMIT OF VALIDITY OF THE MAINTENANCE PROGRAMME AND EVALUATION FOR
WIDESPREAD FATIGUE DAMAGE

a) Initial WFD Evaluation and LOV

All fatigue and damage tolerance evaluations are finite in scope and also therefore in
their long term 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 evaluation anttgnee of
associated uncertainties. Limit of validity (LOV) is the period of time, expressed in
appropriate units (e.g. flight cycles) for which it has been shown that the established
inspections and replacement times will be sufficient to allow saferatn and in
particular to preclude development of widespread fatigue damage. The LOV should be
based on fatigue test evidence.

¢tKS fA1StEAK22R 2F GKS 200d2NNByOS 27F FI (A 3d
with aircraft usage. The design prosegenerally establishes a design service goal (DSG)

in terms of flight cycles/hours for the airframe. It is generally expected that any cracking
that occurs on an aircraft operated up to the DSG will occur in isolation (i.e., local
cracking), originatinfrom a single source, such as a random manufacturing flaw (e.g., a
mis-drilled fastener hole) or a localised design detail. It is considered unlikely that cracks
from manufacturing flaws or localised design issues will interact strongly as they grow.
TheSSIP described in paragraph 6 and Appendix 1 of this AMC are intended to find all
forms of fatigue damage before they become critical. Nonetheless, it has become
apparent that as aircraft have approached and exceeded their DSG only some SSIPs have
correcly addressed Widespread Fatigue Damage (WFD) as described below.

With extended usage, uniformly loaded structure may develop cracks in adjacent
fastener holes, or in adjacent similar structural details. The development of cracks at
multiple locations (bth 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 transfer
occurs. Bnultaneous 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 established at time of certification. Furthermore,
these cacks, while they may or may not interact, can have an adverse effect on the large
damage capability (LDC) of the airframe beforedhecks become detectable.

CKS ¢/1Qa NRBftS Aa (2 LISNF2NXY | 2C5 S@If dz {
expected toinitiate development of a maintenance programme with the intent of
precluding operation with WFDAppendix 2 provides guidelines for development of a
programme to preclude the occurrence of WFD. Such a programme must be
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b)

implemented before analysis, tes&nd/or service experience indicates that widespread

FILGAQdzS RFEYIF3IS YIFe RS@GSt2L Ay GKS TFtSSiao

experience, to help ensure the practicality of the programme and to ensure it is
implemented effectively.

The results bthe 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 the results will include
recommendationsfor necessary inspections or modification and/or replacement of
structure, as ppropriate to support the LOW is expected that the TCH will work closely
with operators in the development of these programmes to assure that the expertise and
resources aravailable when implemented.

¢KS 1138y0eQa NBOASSs 2F G(KS 2C5 SOLtidadGAazy

maintenance aspects of the proposal. The Agency expects any actions necessary to
preclude WFD (including the LOV) to be incorporated in maamte@ programmes
developed in compliance with Pax. Any service bulletins or other service information
publications revised or issued as a result eé@nvice MSD/MED findings resulting from
implementation of these programmes may require separate ADacti

In the event an acceptable WFD evaluation cannot be completed on a timely basis, the
Agency may impose service life, operational, or inspection limitations to assure structural
integrity of the subject type design.

Revision of WFD evaluation and LOV

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. Accgrdingl
associated new recommendations for service action should be developed including a
revised LOV, if appropriate, and submitted to the Agency for review and approval of both
engineering and maintenance aspects.

In order to operate an individual aircrafpuo the revised LOV, a WFD evaluation should
also be performed for all applicable modified or repaired structure to determine if any
new structure or any structure affected by the change is susceptible to WFD. This
evaluation should be conducted by the B#or the changed structure in conjunction with

the operator prior to the aircraft reaching its existing LOV. The results together with any
necessary actions required to preclude WFD from occurring before the aircraft reaches
the revised LOV should be pented for review and approval by the Agency.

This process may be repeated such that, subject to Agency approval of the evaluations, a

NEPAAaSR [h+x YI& o06S SaidlofAakKSR FyR AyO2Nl

programme, together with any necessary acs to preclude WFD from occurring before
the aircraft reaches the revised LOV.

The LOV and associated actions should be incorporated in the ALS. For an aircraft without
an ALS, it may be appropriate for the DAH to create an ALS and to enter the LOV in the
ALS, together with a clear identification of inspections and modifications required to
allow safe operation up to that limit.

In any case, should instructions provided by the DAH in their ICA (e.g. maintenance
manual revision) clearly indicate that thheaintenance programme is not valid beyond a
OSNIFAY fAYAGT GKA&A tEAYAG FYR 1 aa20Al 4GSR
maintenance programme as approved by the competent authority under-fRart
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requirements, unless an EASA approved altemeaprogrammeis incorporated and
approved.

11. SUPPLEMENTAL TXGERTIFICATES AND MODIFICATIONS

Any modification or supplemental typ@ SNI A FAOI 4S& o6{ ¢/ 0 I FFSOGAyY3
have an effect on one or all aspects of ageing aircraft assegsas listed above. Such structural

changes will need the same consideration as the basic aircraft and the operator should seek
support from the STC holder (who has primary responsibility for the design/certification of the
STC), or an approved Design &rigation, where, for example an STC holder no longer exists.
Appendix 3 provides further details.

STC holders are expected to review existing designs that may have implications for continued
airworthiness in the context of ageing aircraft programmes asithborate with operators and
TCHs, where appropriate.

12. IMPLEMENTATION

In compliance with Pail, operators must amend their current structural maintenance
programmes to comply with and to account for new and/or modified maintenance instructions
promulgated by the DAH.

From the industry/Agency discussions leading to the definition of the programmes detailed in
paragraphs 6 to 10, above, appropriate implementation times have emerged. These programme
implementation times are expressed as a fractiofidc S I A NONJ T4 Y2RSf Q& 5{C

CPCP All Primary Structure 1 DSG
SSID PSEs as defined in CS25.571 % DSG
SBReview SBs that address a potentially unsafe structural conditi ¥ DSG
REGs and RAPs Repairs to fatigueritical structure (FCS). ¥ DSG
WFD Prmary structure susceptible to WFD 1 DSG

* Note: The certification philosophy for salfife items under CS 25.571 neccessitates no further
investigation under ageing aircraft programmes that wbplovide damage tolerance based
inspections. However, this does not exclude ddéeitems such as landing gear from the CPCP
and SB Review or from-gssessment of their sadde if the aircraft usage or structuraldding

is known to have changed.

Inthe absence of other information prior to the implementation of these programmes the limit
of validity of the existing maintenance programmes should be considered as the DSG.

Programme implementation times in flight hours, flight or landing cycles, ondateperiod, as
appropriate, should be established by the TC/STC Holder based on the above table.

A period of up to one year may be allowed to incorporate the necessary actions into the
2LISNF G2NRa YFAYGSylFyOS LINEINIF Y YWAH Biyide Periadk S& 06 S
for accomplishment of actions beyond threshold should address the level of risk and for large

fleets the practicalities of scheduling maintenance activities. Typically, for maintenance actions
beyond threshold, full implementation of tke maintenance actions across the whole fleet
aK2dzf R 06S | 002YLX A&aKSR 6A0GKAY n &@SIFINBR 2F (KS
competent authority.

Unless data is available on the dates of incorporation of repairs and modifications [STCs] they
will need to be assumed as having the same age as the airframe.

[Amdt 20/2]
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ED Decision 2007/019/R
1. GENERAL
1.1 Purpose

This Appendix 1 gives interpegions, guidelines and acceptable means of compliance for
the SSIP actions.

1.2 Background

Service experience has demonstrated that there is a need to have continuing updated
knowledge concerning the structural integrity of aircraft, especially as theyrbeolder.

9F NI & TFlFIdA3dzS NBldZANBYSyidaz &ddzOK |a a7FlAf
AYyalLlSOoiAaz2y 2F |y |ANONFFGQa ONRGAOKFTE &idNHzOC
could be dependably identified and then repaired or replaced befbezardous

conditions developed.

In 1978 the damagé®olerance concept was adopted for transport category aeroplanes in
the USA as Amendment 25 to FAR 25.571. This amended rule required damage
tolerance analyses as part of the type design of transpategory aeroplanes for which
application for typecertification was received after the effective date of the amendment.
In 1980 the requirement for damagelerance analyses was also included in JAR 25.571
Change 7.

One prerequisite for the successful aipption 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 a size that will degradhe 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 daioégance

based inspections angbrocedures (including modification and replacement when
necessary) provide the best approach to address aircraft fatigue.

Pre FAR Part 25 Amendment-25 (JARRS5 Change 7) aeroplanes were built to varying
standards that embodied fatigue and faife requiements. These aeroplanes, as
certified, had no specific mandated requirements to perform inspections for fatigue.
Following the amendment of FAR 25 to embody dardafgrance requirements, the

FAA published Advisory Circular®dA. That AC was applicaldepre-Amendment 25

45 aeroplanes with a maximum gross weight greater than 75.000 pounds. According to
the AC the TCH, in conjunction with operators, was expected to initiate development of
a SSIP for each aeroplane model.

AC 9156A provided guidance matial for the development of such programmes based
ondamagel 2f SNI yOS LINAYOALX Sao alyeée ¢/ 1 Qa 27F f
their preeAmendment 2545 aeroplanes. The documents containing the SSIP are
designated Supplemental Structural InspectiDocuments (SSID) or Supplemental
Inspection Documents (SID)

The competent authorities have in the past issued a series of ADs requiring compliance
with these SSIPs. Generally these ADs require the operators to incorporate the SSIPs into
their maintenance pgrammes. Under Paf¥l requirements it is expected that an
operator will automatically incorporate the SSID into their maintenance programmeme.
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For post Amendment 285 aeroplanes, it was required that inspections or other
procedures should be developedded on the damagtlerance evaluations required by
FAR 25.571, and included in the maintenance data. In Amendmesd 26 FAR 25 and
change 7 to JARS it was required to include these inspections and procedures in the
Airworthiness Limitations Sectionf the Instructions for Continued Airworthiness
required by 25.1529. At the same amendment, 25.1529 was changed to require
applicants for typecertificates to prepare Instructions for Continued Airworthiness in
accordance with Appendix H of FAR/ERApendix H requires that the Instructions for
Continued Airworthiness must contain a section titled Airworthiness Limitations that is
segregated and clearly distinguishable from the rest of the document. This section shall
contain the information concerninqiépections and other procedures as required by
FAR/JAR/CS 25.571.

The content of the Airworthiness Limitations Section of the Instructions for Continued
I'ANB2NIKAYSaa Aa RSaA3aIylrGSR o0& az2ys ¢/ 1 Qa
h (i K S Nhave declded to designate the same items as Airworthiness Limitations Items
(ALD).

Compliance with FAR/JAR 25.571 at Amendmeri®2%and Change 7 respectively, or
later amendments, results in requirements to periodically inspect aeroplanes for
potential fatigue damage in areas where it is most likely to occur.

2. SUPPLEMENTAL STRUCTURAL INSPECTION PROGRAMME (SSIP)

Increased utilisation, longer operational lives, and the high safety demands imposed on the
current fleet of transport aeroplanes indicate theed 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. SSIBdased on a thorough technical review of the
damagetolerance 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 cracking ahreplacement or modification of structure where inspection is not
practical.

Large transport aeroplanes that were certificated according to FAR 25.571 Amendment 25
45/54 or JAR 25 Change 7 are damterant. The fatigue requirements are part of the MRB
Report, as required by ATA MS8GHowever, for pre ATA MS&3ev 2 aeroplanes there are no
requirements for regular MRB Report review and for post ATA-BI&S 2 aeroplanes there is
only a requirement for regular MRB Report review in order to assekg iICPCP is effective.
Concerning ageing aircraft activities, it is important to regularly review the part of the MRB
Report containing the structural inspections resulting from the fatigue and daswdgeince
analysis for effectiveness.

2.1 PreAmendmern 2545 aeroplanes

The TCH is expected to initiate development of a SSIP for each aeroplane model. Such a
programme must be implemented before analysis, test and/or service experience
indicate that a significant increase in inspection and or modificatbonecessary to
maintain structural integrity of the aeroplane. This should ensure that an acceptable
programme is available to the operators when needed. The programme should include
procedures for obtaining service information, and assessment of seivicamation,
available test data, and new analysis and test data.
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A SSID should be developed in accordance with Paragraph 3 of this Appendix 1. The
recommended SSIP, along with the criteria used and the basis for the criteria, should be
submitted by the TH to the Agency for approvahe SSIP should be adequately defined

in the SSID and presented in a manner that is effective. The SSID should include the type
of damage being considered, and likely sites; inspection access, threshold, interval
method and pocedures; 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 maintenance
aspects of the proposal. In the event an acceptabl® 88hnot 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 SSID periodically against current service experience. This
should includean 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 for revision to the document.

2.2. PostAmendment 2545 aeroplanes

Aeroplanes certificated to FAR 25.571 Amendment4d?; JAR 25.571 Change 7 and CS

25 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 in the Instructions for Continuing Airworthiness, ref. FAR/JAR/CS 25.1529.
Further guidance for the actual contents is incorporated in FAR/JARI@$pendix H.

To maintain the structural 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 should be assessed 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-tgpetification giving
consideration to any additional test or service data available and changes to aeroplanes
operating patterns.

3. GUIDELINES FOBREVELOPMENT OF THE SUPPLEMESTRUCTURAL INSPECTION
DOCUMENT

This paragraph is based directly on Appendix 1 to FAA ABAvhich applies to transport
category aeroplanes that were certificated prior to Amendmenéd8®f FAR 25 or equivalent
requirement.

3.1. General

Amendment 2545 to §25.571 introduced wording which emphasises damtgerant

design. However, the structure to be evaluated, the type of damage considered (fatigue,
corrosion, service, and productiorachage), and the inspection and/or modification

criteria should, to the extent practicable, be in accordance with the dantalgeance

principles of the current 85.571 standards. An acceptable means of compliance can be

found in AC 25572/ 6 G 5ToS NABOS | yR ClI GA3dz2S 9 Gt dzl A
April 29, 1998) or the latest revision.

It is essential to identify the structural parts and components that contribute significantly

to carrying flight, ground, pressure, or control loads, and whoseré&itould affect the
structural integrity necessary for the continuedfe operation of the aeroplanelhe
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3.2.

damagetolerance or safdife characteristics of these parts and components must be
established or confirmed.

Analyses made in respect to the contingiassessment of structural integrity should be
based on supporting evidence, including test and service data. This supporting evidence
should include consideration of the operating loading spectra, structural loading
distributions, and material behaviouAn 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, whexgpropriate, retirement life.
Alternatively, an inspection threstd 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 selective
inspection with intensive use of noiwlestructive techniques, and the inspection of
AYRAGARdIzZ f I SNRLIX I ySaz Ay@2ft dAy3 LI NLALf
structure.

The effect of repairs and modifications approved by the TCH should be considered. In
addition, it may be necessary to consider the effect of repairs and opeggiporoved or

other DAH modifications on individual aircraft. The operator has the responsibility for
ensuring notification and consideration of any such aspects in conjunctibrtiatDAH.

Damagetolerant structures

The damagéolerance 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 spediapections related to 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 characteristicef damage and interactive 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, cosion, stress corrosion, disbonding, accidental damage, or
manufacturing defects in those areas shown to be vulnerable by service experience or
design judgement. The damage tolerance certification specification of CS 25.571 requires
not only fatigue damge to be addressed but also accidental and environmental damage.
Some types of accidental damage (e.g. scribe marks) can not be easily addressed by the
MSG process and require specific inspections based on fatigue and damage tolerance
analysis and tests.uRhermore, some applicants may chose to address other types of
accidental damage and environmental damage in the SSID or ALS by modelling the
damage as a crack and performing a fatigue and damage tolerance analysis. The resulting
inspection programme mape tailored to look for the 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 determinedlhis determination should take intaccount the
number of flights 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&5.571.
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3.3.

3.4.

Note: In determining the proposed method of insg®mn, consideration should be given
to visual inspection, nodestructive testing, and analysis of data from binltoad and
defect monitoring devices.

The continuing assessment of structural integrity may involve more extensive damage
than might have ben considered in the original feshfe 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 iother locations following an initial failure 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 isamstress levels.

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 paraph 3.2 of this Appendix The following
information should be included in the assessment and kept by the TCH in a form available
to the Agency:

(@) The current operational statistics of the fleet in terms of hours or flights;
(b) The typical operational mission or missions assumed in the sresed;

(c) The structural loading conditions from the chosen missions; 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 criticgdart or component:

(@) The basis used for evaluating the damdaglerance characteristics 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 recommendechspection methods for the area;

(d) For damageolerant structures, the maximum damage size at which the residual
strength capability can be demonstrated and the critical design loading case for the
latter; and

(e) For damagedolerant structures, at eacbdamage site the inspection threshold and
the damage growth interval between detectable and critical, including any likely
interaction effect from ther damage sites.

Note: Where reevaluation of failsafety or damagdolerance of certain parts or
componentsindicates that these qualities cannot be achieved, or can only be
demonstrated using an inspection procedure whose practicability or reliability may
be in doubt, replacement or modification action may need to be defined.

Inspection programme

The pupose of a continuing airworthiness assessment in its most basic terms is to adjust
the current maintenance inspection programme, as required, to assure continued safety
of the aircraft type.
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3.5.

In accordance with Paragraphs 1 and 2 of this Appendix 1, amadille limit of the size

of damage should be determined for each site such that the structure has a residual
strength for the load coditions specified in CS 25.57he size of damage that is practical

to detect by the proposed method of inspection shoblel determined, along with the
number of flights required for the crack to grow from detectable to the allowable limit.

The recommended inspection programme should be determined from the data described
in paragraph 3.3 above, giving due consideration tofttewing:

(@) Fleet experience, including all of the 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 instaes where probabilistic methods can be used with
acceptable confidence.

Inspection thresholds for supplemental pections should be establishedlhese
inspections would be supplemental to the normal inspections, including the detailed
internal inspections

(@) For structure with reported cracking, the threshold for inspection should be
determined by analysis of the service data and available test data for each
individual case.

(b)  For structure with no reported cracking, it may be acceptable, providedcgrft
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 include
the inspection of a sufficient number of higime aircraft to develop added
confidence in the integrity of the structure (see Paragraph 1 of this Appendix 1).

The supplemental structural inspection document

The SSID should contain the recommendations for the inspection procedures and
replacement or modification of partsr@womponents necessary for the continued safe
operation of the aircraft up to the LOV. The document should be prefaced by the
following information:

(@) Identification of the variants of the basic aircraft type to which the document
relates;

(b) Referenceo documents giving any existing inspections or modifications of parts
or components;

(c) The types of operations for which the inspection programme are considered valid;

(d) A list of service bulletins (or other service information publication) revaea
result of the structural reassessment undertaken to develop the SSID, including a
statement that the operator must account for these service bulletins.

(e) The type of damage which is being considered (i.e., fatigue, corrosion and/or
accidentaldamage).

(H  Guidance to the operator on which inspection findings should be reported to the
type-certificate holder.
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The document should contain at least the following information for each critical part or

component:

(@) A description of the part or coppnent and any 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 byriethod(s) of inspection.

()  Service bulletins (or other service information publication) revised or issued as a
result of inservice findings resulting from implementation of the SSID (added as
revision to the initial SID).

(g) Initial inspection threshial.

(h) Repeat inspection interval.

()  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 fasafety by inspection is impractical; and

K)W LYF2NNIGAZ2Y NBtFGSR G2 Ftyeé @GFENRFGA2Yya

declared.

The SSID should be compared from time to time against current service experience. Any
unexpected defect occurring shaube assessed as part of the continuing assessment of
structural integrity to determine the need for revision of the SSID. Future structural
service bulletins should state their effect on the SSID.

[Amdt 20/2]
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ED Decision 2007/019/R
1. INTRODUCTION

The terminology and methodology in this appendix is based upon material developed by the
AAWG.

2. DEFINITIONS

Extended Service GoalSE) is an adjustment to the design service goal established by service
experience, analysis, and/or test during which the principal structure will be reasonably free
from significant cracking including widespread fatigue damage.

Inspection Start Point (I the point in time when special inspections of the fleet are initiated
due to a specific probability of having a MSD/MED condition.

Large Damage Capability (LDC) is the ability of the structure to sustain damage visually
RSGSOGI 6t S dzy RéiNal hajhtenarciSthat i 2aNsadiby accidental damage,
fatigue damage, and environmental degradation, and still maintain limit load capability with

MSD to the extent expected at SMP.

Monitoring period is the period of time when special inspections offtbet are initiated due
to an increased risk of MSD/MED (ISP) and ending when the SMP is reached.

Scatter Factor is a life reduction factor used in the interpretation of fatigue analysis and fatigue
test results.

Structural Modification Point (SMP) is aiptoreduced from the WFD average behaviour (i.e.,
lower bound), so that operation up to that point provides equivalent protection to that of a
two-lifetime fatigue testNo aircraft should be operated beyond the SMP without ificdtion

or part replacement

Testto-Structure Factor is a series of factors used to adjust test results techillt structure.
These factors could include, but are not limited to, differences in:

T stress spectrum,

T boundary conditions,

T specimen configuration,

T material differances,

T geometric considerations, and
T environmental effects.

Teardown inspections can be destructive and can be performed on fatigue tested structural
components or those that have been removed from service. Alternatively they involve local
teardown (nondestructive) disassembly and subsequent refurbishment of specific areas of
hightime aircraft in service. The liberated sections of structure are then inspected using visual
and nondestructive inspection technology, to characterise the extent of damageirwihe
structure with regard to corrosion, fatigue, and accidental damage.

WFD (average behaviour) is the point in time when 50% of the fleet is expected to reach WFD
for a particular detail.
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3. GENERAL

The likelihood of the occurrence of fatigue damagg” |y I A NI MNitrdaseQ&ith &  NXzO i
aircraft usageThe design process generally establishes a design service goal (DSG) in terms of

flight cycles/hours for the airframdt is expected that any cracking that occurs on an aircraft

operated up to theDSG will occur in isolation (i.e., local cracking), originating from a single

source, such as a random manufacturing flaw (e.g., adnilled fastener hole) or a localised

design detail. It is considered unlikely that cracks from manufacturing flawsalised design

issues will interact strongly as they grow.

With extended usage, uniformly loaded structure may develop cracks in adjacent fastener
holes, or in adjagat similar structural detailsThese cracks may or may not interact, and they
can have aradverse 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 affect subsequent crack growth; in which case, the piaukctor 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 the residual strength of the joint below rerpd levels before the cracks are detectable
under the routine maintenance programme established at the time of certification.

Because of the small probability of occurrence of MSD/MED in aircraft operation up to its DSG,
maintenance programmes developedr fmitial certification have generally considered only
local fatigue cracking. Therefore, as the aircraft reaches its DSG, it is necessary to take
appropriate action in the ageing fleets to preclude WFD so that continued safe operation of the
aircraft is not jeopardised. The DAH and/or the operator(s) should conduct structural
evaluations to determine where and when MSD/MED may occur. Based on these evaluations
the DAH and in some cases the operators would provide additional maintenance instructions
for the structure, as appropriate. The maintenance instructions 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 modificati@placements is deemed
necessary to achieve the required 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
agiven structural area. This situation is possible on some details that were equally stressed. If
this is possible, then this scenario should be considered in developing appropriate service
actions for structural areas.

Before MSD/MED can be addressddisi expected that the operators will incorporate an
augmented structural maintenance programme that includes the Mandatory Modifications
Programme, the CPCP, the SSIP and the Repair Assessment Programme.

There are alternative methods for accomplishing BDassessment other than that given in
this AMC. For example, FAA AGZ%1C Paragraph 6.C or latest revision contains guidance
material for the evaluation of structure using risk analysis techniques.

4. STRUCTURAL EVALUATIONWBER
4.1 General.
Theevaluation has three objectives:
(a) Identify Primary Structure susceptible to MSD/MED, see paragraph 4.2.

(b) Predict when itis 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 pbeential to develop MSD/MED.
Suchstructure 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 examplesah
types of structure susceptible to MSD/MED. (The list is not exhaustive):

Longitudinal Skin Joints,dmes, and Tear Straps (MSD/MED) A2-1
Circumferential Joints and Stringers (MSD/MED) A2-2
Lap joints with Milled, Chesmilled or Bonded Radius (MSD) A2-3
Fuselage Frames (MED) A2-4
Stringer to 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 ThicknesB8ressurised or Upressurised A2-9
Structure (MSD/MED)

Window Surround Structure (MSD, MED) A2-10
Over Wing Fuselage Attachments (MED) A2-11
Latches and Hinges of Ng@tug Doors (MSD/MED) A2-12
Skin at Runout of Large Doubler (MBBuselage, Wing or Empennage A2-13
Wing or Empennage Chordwise Splices (MSD/MED) A2-14
Rib to Skin Attachments (MSD/MED) A2-15
Typical Wing andripennageConstruction (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 - -

Longitudinal

skin joint Stringer

Type and possible location of MSD and MED
& MSD longitudinal skin joint

® Lap joint
- Quter skin upper rivet row
- Inner skin lower rivet row

* Butt joint
- Skin outer rivet rows
- Doubler inner rivet rows

® Lap joint with radius
- In radius

[OW = g

" jnner skin~ [~
lower rivet
row

Service or test experience of factors that influence MSD
and MED (examples)
® High stress —misuse of data from coupon test
& Corrosion
¢ Dishond
® Manufacturing defect
# Surface preparation
* Bond laminate too thin
# Countersink, fastener fit
# 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)

(a) Without (b) With outer
outer doubler doubler

Circumferential
splice plate

Type and possible location of MSD/MED
® MSD—circumferential joint

Service or test experience of factors that influence
MSD and/or MED (examples)

* Without outer doubler e 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 coupaon 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
* 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
or chem-milled step

Type and possible location of MSD and MED
+ MSD—abrupt cross section change
+ Milled radius
* Chem-milled radius
* Bonded doubler runout

Cracking

Bonded doubler e————T""

/!’
Bonded joint - -

Service or test experience of factors that
influence MSD and MED (examples)

* High bending stresses due to
eccentricity

Figure A23 Lap joints with Milled, Chermilled or Bonded Radius (MSD)

Fuselage
skin panel

Stringer

Typical fuselage

i Stringer
skin panel

Type and possible location of MSD/MED

¢ MED—the cracking of frames at stringer cutouts
at successive longitudinal locations in the
fuselage. The primary concern is for those areas
where noncircular frames exist in the fuselage
structure. Fractures in those areas would result
in panel instability.

Figure A24 Fuselage Frames (MED)

Service or test experience of factors that influence
MSD and/or MED (examples)

* High bending—noncircular frames
* Local stress concentrations

e Cutouts

® Shear attachments
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Fuselage
skin panel
Frame
Stringer
Typical cracks "
Type and possible location of MED Service or test experience of factors that
» MED—any combination of fracture of frames, clips, or influence MSD and/or MED (examples)
stringers, including the attachments, resulting in the « Poor load path connection

loss of the shear tie between the frame and stringer.
This condition may occur at either circumferential or
longitudinal locations at fuselage frame/stringer
intersection.

Figure A25 Stringer to Frame Attachments (MED)

Skin cracking at
end fasteners w,

Skin/Strinaer

Longeron or

Shear clip stringer

Stringer or frame cap
cracking

Type and possible location of MSD and MED Service or test experience of factors that
» MSD—skin at end fastener of shear clip influence MSD and MED (examples)

* MED—cracking in stringer or longeron at frame attachment * Preload

» MED—cracking in frame at stringer or longeron attachment * Localized bending due to pressure
* Discontinuous load path

Figure A26 Shear Clip End Fasteners on Shear Tied Fuselage Frame (MSD/MED)
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uter ring splice

Type and possible location of MSD/MED
* MSD/MED—outer ring splice
® Attachment profiles—at fastener rows and/or in
radius area
* MED—web splices
* Bulkhead skin and/or splice plates—at critical
fastener rows

Typical outer ring splices

F
R
F
R
Legend: E
F fastener R
R radius

Service or test experience of factors that influence
MSD and/or MED (examples)

® Corrosion

® High stresses—combined tension and compression

* High induced bending in radius

* |Inadequate finish in radius—surface roughness

Figure A27 Aft Pressure Dome Outer Ring and Dome Web Splices (MSD/MED)

Skin cracking

"T" frame

Type and possible location of MSD and MED
* MSD—skin at end fastener holes

Figure A28 Skin Splice at Aft Pressure Bulkhead (MSD)

Unpressurized skin

Service or test experience of factors that
influence MSD and MED (examples)

* Shell discontinuous induced bending
stresses

* High load transfer at fastener
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Edge support member

Web or skin
o 1vpical cracking

Radius

» Milled |
¢ Chem-milled

Bonded doubler

Type and possible location of MSD and MED Service or test experience of factors

. that influence MSD and MED
Abrupt change in stiffness”

* Milled radius

- . Pressure structure
* Chem-milled radius

* High bending stresses at edge

* Bonded doubler support due to pressure
* Fastener row at edge support members Non-pressure structure

Edge member support st(ucture » Structural deflections cause high
* Edge member - in radius areas stresses at edge supports

Figure A29 Abrupt Changes in Web or Skin ThickmesBressurised or Unpssurised Structure (MSD/MED)

Window surround structure

| Il il ._l/"[ il i |
I | |
/|
I

— — — — — —
74 8 [ [ ) 0
S 7
Type and possible location of MSD/MED Service or test experience of factors that influence
® MSD—skin at attachment to window surround MSD and/or MED (examples)
structure * High load transfer

* MED —repeated details in reinforcement of
window cutouts or in window corners

Figure A210 Window Surround Structure (MSD, MED)
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i

“#—— Upper wing surface

] il

"'l— Typical fuselage attachments

Type and possible location of MSD/MED Service or test experience of factors that influence
* MED—repeated details in overwing fuselage MSD and/or MED (examples)
attachments ¢ Manufacturing defect— prestress

* Induced deflections

Figure A211 Over Wing Fuselage Attachments (MED)

= L ot —1
zﬂ HHE ‘ (=
{ l ) ‘ L :/ =
Type and possible location of MSD/MED Service or test experience of factors that
e MSD—piano hinge influence MSD and/or MED (examples)
® At hinge fastener attachment row ® Bending stresses due to fuselage elongation
e |n fillet radius © High local stress
® Emanating from hole in lobes ® Fretting

o MED—latches
® In multiple latch hooks
e At lube channel of latch spool
® At spool bracket attach bolts (also corrosion)

Figure A212 Latches and Hinges of Npitug Doors (MSD/MED)
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Type and possible location of MSD/MED

* MSD—cracks initiated at multiple critical
fastener holes in skin at runout of doubler

Skin doubler

Service or test experience of factors that influence
MSD and/or MED (examples)

* High load transfer—high local stress

Figure A213 Skin at Runout of Lardeoubler (MSD} Fuselage, Wing or Empennage

i spal

.
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.
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LIRS

.
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s

A

.
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Type and possible location of MSD/MED

[

Typical skin and stringer splice

Skin panel

Splice plate

Stringer

Nchordwise foints

* MSD—skin and/or splice plate

* Chordwise critical fastener rows
¢ MED—stringer runout of fitting

* Fatigue-critical fastener holes at stringer and/or fitting

Service or test experience of factors that influence
MSD and/or MED (examples)

¢ High load transfer

* L ocal bending

Figure A214 Wing or Empennage Chordwise Splices (MSD/MED)
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Typical skin

Type and possible location of MSD and MED

* MSD—critical fasteners in skin along rib
attachments

* MED —critical rib feet in multiple stringer
bays (particularly for empennage under
sonic fatigue)

Figure A215 Rib to Skin Attachments (MSD/MED)

Riveted Skin and Stringer Construction (MSD & MED)

Drain hole
crack

Fastener
attachment
torib Cracks

Root rib, tank Crack
end, etc.

NS

M (@) w Cracksk: "

Skin

Inherent fail safe and crack stopper
characteristics

* MSD —chordwise cracks link up at
a} Rib attachment holes

* MED—
b) Drain or vent holes

c) Stiffener run-outs at
root rib or tank end rib

cracking

Stringer

" Rib web

Service or test experience of factors that
influence MSD and MED (examples)

* Manufacturing defect—prestress due to
assembly sequence

* Sonic fatigue (empennage)

Integrally Stiffened Skins (MSD)

Root rib, tank
i end, etc.

)

Do not have inherent crack stopper
characteristics of riveted skin and
stringer construction

* MSD—Chordwise cracks link up at
d) Rib attachment holes
e} Drain or vent holes

f) Stringer run-outs at root rib or tank
end rib

* MED—becomes MSD

Figure A216 Typical Wing and Empennage Construction (MSD/MED)
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4.3 WFD Evaluation

By the time the highestime aircraft of a particular model reaches its DSG, the evaluation

for each area susceptible to the development of WFD should be completed. A typical
evaluation process is shown in Figure-3&2 below. This evaluation will estah the

necessary elements to determine a maintenance programme to preclude WFD in that

LI NI A Odzft F NJ Y2RSE Qa | ANDODNI TG FtSSto ¢KSasS ¢
and include:

4.3.1 Identification of structure potentially susceptible to WFD

TKS ¢/ 1 &dK2dZ R ARSyidAFe SIOK LINI 2F (K
susceptible to WFD for further evaluation. A justification should be given that
supports selection or rejection afach area of the aircraft structure. DAHs for

modified or repaired structure should evaluate their structure and its affect on

existing structure.

Typical examples of structure susceptible to WFD are included in paragraph 4.2 of
this appendix.

4.3.2 Determination of WFD average behaviour in the fleet:

The time in terms of flight cycles/hours defining the WFD average behaviour in the
fleet should be established. The data to be assessed in determining the WFD
average behaviour includes:

T a review of theservice history of the susceptible areas to identify any
occurrences of fatigue cracking,

T evaluation of the operational statistics of the fleet in terms of flight hours
and landings,

T significant production variants (material, design, assembly methodaapd
other change that might affect the fatigue performance of the detail),

T fatigue test evidence including relevant faltale and component fatigue
and damage tolerance test data (see sqadragraph 4.3.10 for more details),

T teardown inspections, and
T anyfractographic analysis available.

The evaluation of the test results for the reliable prediction of the time to when
WFD might occur in each susceptible area should include appropriatéotest
structure factors. If fulscale fatigue test evidence ised, Figure A28, below,
relates how that data might be utilised in determining WFD Average Behaviour.
Evaluation may be analytically determined, supported by test and, where available,
service evidence.

4.3.3 Initial Crack/Damage Scenario

This is an gtimate of the size and extent of multiple cracking expected at
MSD/MED initiation. This prediction requires empirical data or an assumption of
the crack/damage locations and sequence plus a fatigue evaluation to determine
the time to MSD/MED initiationAlternatively, analysis can be based on either:

T the distribution of equivalent initial flaws, as determined from the analytical
assessment of flaws found during fatigue test and/or teardown inspections
regressed to zero cycles; or

Powered by EASA eRules Page2150f 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2620
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

T a distribution of fatige damage determined from relevant fatigue testing
and/or service experience.

4.3.4 Final Cracking Scenario

This is an estimate of the size and extent of multiple cracking that could cause
residual strength to fall to certification levels. Techniquestefdr 3D elastie
plastic analysis of such problems; however, there are several alternative test and
analysis approaches available that provide an equivalent level of safety. One such
approach is to define the final cracking scenario as acsitical candition (e.qg.,

first crack at linkup at limit load). Use of a swuditical scenario reduces the
complexity of the analysis and, in many cases, will not greatly reduce the total crack
growth time.

4.3.5 Crack Growth Calculation

Progression of the craakstributions from the initial cracking scenario to the final
cracking scenario should be developed. These curves can be developed:

T analytically, typically based on linear elastic fracture mechanics, or
T empirically, from test or service fractographic dat
4.3.6 Potential for Discrete Source Damage (DSD)

A structure susceptible to MSD/MED may also be affected by DSD due to an
uncontained failure of higlenergy rotating macinery (i.e., turbine engines}.he
approach described in this guidance materiabgld ensure the MSD sizes and
densities, that normally would be expected to exist at the structural modification
point, would not significantly change the risk of catastrophic failure due to DSD.

4.3.7 Analysis Methodology:

The evaluation methods used tdetermine the WFD average behaviour and
3a20AF0SR LI NFY¥YSGSNE gAft QI NERO ¢ KS N
Action to Prevent Widespread Fatigue Damage in the Commercial Aeroplane

Ct SSiéz wS@AaAz2y 'z RFEGSR Wdzf&SH$pE! MPHoh
Transport Aircraft and Engine Issues Group), discusses two Round Robin exercises
developed by the TCHs to provide insight into their respective methodologies. One
outcome of the exercises was an identification of key assumptions or methods tha

had the greatest impact on the predicted WFD behaviour. These assumptions

were:

T the flaw sizes assumed at initiation of crack growth phase of analysis;
T material properties used (static, fatigue, fracture mechanics);

T ligament failure criteria;

T crackgrowth equations used,;

T statistics used to evaluate the fatigue behaviour of the structure (e.g., time
to crack initiation);

T methods of determining the structure modification point (SMP);
T detectable flaw size assumed;
T initial distribution of flaws; and

T factors used to determine bound behaviour as opposed to mean behaviour.
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T The following parameters are developed from paragraphs 4.3.2 through
4.3.7 above, and are necessary to establish a MSD/MED maintenance
programme for the area under investigation.

4.3.8 Ingection Start Point (ISP):

This is the point at which inspection starts if a monitoring period is used. It is
determined through a statistical analysis of crack initiation based on fatigue
testing, teardown, or service experience of similar structurabdst It is assumed
that the ISP is equivalent to a lower bound value with a specific probability in the
statistical détribution of cracking eventgilternatively, the ISP may be established
by applying appropriate factors to the average behaviour.

4.3.9 Considerations:

Due to the redundant nature of semonocoque structure, MED can be difficult

to manage in a fleet environment. This stems from the fact that most aircraft
structures are builup in nature, and that makes the visual inspection of the
various layers difficult. Also, visual inspections for MED typically rely on internal
inspections, which may not be practical at the frequency necessary to preclude
MED due to the time required to gain access to the structure. However, these
issues are depwlent on the specific design involved and the amount of damage
being considered. In order to implement a viable inspection programme for MED,
the following conditions must be met:

a)  Static stability must be maintained at all times.

b) Large damage capdity should be maintained.

c¢)  There is no concurrent MED with MSD in a given structural area.
4.3.10Structural Modification Point (SMP)

The applicant should demonstrate that the proposed SMP established during the
evaluation has the same confiden@yél as current regulations require for new
certification. In lieu of other acceptable methods, the SMP can be established as a
point reduced from the WFD Average Behaviour, based on the viability of
inspections in the monitoring period. The SMP candteminined by dividing the
WFD Average Behaviour by a factor of 2 if there are viable inspections, or by a
factor of 3 if inspections are not viable.

Whichever approach is used to establish the SMP, a study should be made to
demonstrate that the approach amres that the structure with the expected
extent of MSD/MED at the SMP maintains a LDC.

An aircraft should not be operated past the SMP unless the structure is modified
or replaced, or unless additional approved data is tedithat would extend the
SMP However, if during the structural evaluation for WFD, a TCH/DAH finds that
the flight cycles and/or flight hours SMP for a particular structural detail have been
exceeded by one or more aircraft in the fleet, the TCH/DAH should expeditiously
evaluate seleted high time aircraft in the fleet to deterime their structural
condition. From this evaluation, the TCH/DAH should notify the competent
authorities and propose appropriate service actions.
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4.4

The initial SMP may be adjusted based on the following:

@)

(b)

In some cases, the SMP may be extended without changing the required
reliability of the structure, i.e. projection to that of a two life time fatlale
fatigue test. These cases may generally be described under the umbrella of
additional fatigue test eidence and include either or a combination of any

or all of the following:

Additional fatigue and/or residual strength tests on a-Bdhle aircraft
structure or a fullscale component followed by detailed inspections and
analyses.

Testing of new or ugkstructure on a smaller scale than full component tests
(i.e., subcomponent and/or panel tests).

Teardown inspections (destructive) that could be done on structural
components that have been removed from service.

Local teardown by selected, limitethondestructive) disassembly and
refurbishment of specific areas of higime aircraft.

In-service data from a statistically significant number of aircraft close to the
original SMP showing no cracking compared with the predictions, taking into
account fdure variability in service usage and loading gamed to the
surveyed aircraftThis data may be used to support increasing the original
SMP by an amount that is agreed by the competent authority.

If cracks are found in the structural detail for winite evaluation was done
during either the monitoring period or the modification programme, the
SMP should be revaluated to ensure that the SMP does in fact provide the
required confidence level. If it is shown that the required confidence level
is notbeing met, the SMP should be adjusted and the adjustment reflected
in appropriate service bulletins to address the condition of the fleet.
Additional regulatory action may be required.

4.3.11 Inspection Interval and Method:

An interval should be chosen provide a sufficient number of inspections
between the ISP and the SMP so that there is a high confidence that no
MSD/MED condition will reach the final cracking scenario without detection.
The interval is highly dependent on the detectable crack size the
probability of detection associated with the specific inspection method. If
the crack cannot be detected, the SMP must bevaluated to ensure there

is a high confidence level that no aircraft will develop MSD/MED before
modification.

Evaludion of MaintenanceActions

For all areas that have been identified as susceptible to MSD/MED, the current
maintenance programme should be evaluated to determine if adequate structural
maintenance and inspection programmes exist to safeguard the struemyasest
unanticipated cracking or other structural degradation. The evaluation of the
current maintenance programme typically begins with the determination of the
SMP for each area.

Powered by EASA eRules Page218of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2620
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

Each area should then be reviewed to determine the current maintenarteenac
and compare them to the maintenance needs established in this evaluation. Issues
to be considered include the following:

(a) Determine the inspection requirements (method, inspection start point, and
repeat interval) of the inspection for each sustible area (including that
structure that is expected to arrest cracks) that is necessary to maintain the
required level of safety.

(b) Review the elements of the existing maintenance programmes already in
place

(c) Revise and highlight elements of theamtenance programme necessary to
maintain safety.

For susceptible areas approaching the SMP, where the SMP will not be increased
or for areas that cannot be reliably inspected, a programme should be developed
and documented that provides for replacementrmodification of the susceptible
structural area.

4.4.1 Period of WFD Evaluation Validity:

At whatever point the WFD evaluation is made, it should support the limit of
validity (LOV) of the maintenance programme. Consistent with the use of test
evidene to support individual SMPs, as described above in paragraph 4.3.10, the
LOV of the maintenance programme should be based on fatigue test evidence. The
initial WFD evaluation of the complete airframe will typically cover a significant
forward estimation @ the projected aircraft usage beyond its DSGp &isown as

0 KS & LINE LJAm &&lution thidupk at least an additional twerftye
percent of the DSG would provide a realistic forecast, with reasonable planning
time for necessary maintenance actioHowever, it may be appropriate to adjust

the evaluation validity period depending on issues such as:

(@) The projected useful life of the aircraft at the time of the initial evaluation;
(b)  Current nondestructive inspection (NDI) technology; and

(c) Airline advance planning requirements for introduction of new maintenance
and modification programmes, to provide sufficient forward projection to
identify all likely maintenance/modification actions essentially as one
package.

Upon completion of the evalugin and publication of the revised maintenance
NBljdzZA NBYSyiGaz GKS GLINBLRASR 9{D¢ 0S02YSa
Note: This assumes that all other aspects of the maintenance programme that are

required to support the LOV (such as SSID, CPCP, eto\)pdaiee and have been
evaluated to ensure they too remain valid up to the LOV.
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REVIEW STRUCTURAL AREAS POTEN"
SUSCEPTIBLE TO WFD
(See 4.3.1)

A 4

FOR EACH AREA, DETERMINE THE W
AVERAGE BEHAVIOUR IN THE FLEET
(See 4.3.»nwardg

|

ISNATURAEATIGUE CRACKING LIKEL
WITHIN OPERATIONAL LIFE

v

ESTIMATE ALLOWABLE FATIGUE D/
SCENARIO FOR LIMIT L(5sB 4.3.4)

NO
—>| sTO

ESTABLISHHE SMI
ANDTERMINATIN(
ACTION
(See 4.3.10)

FATIGUE DAMAGE SCENARIO DETECTAB
TO MAXIMUM ALLOWABLE EXTENT UND
LIMIT LOAD

lvp:

ESTABLISBPJNSPECTIONTERVAL
AND METHOD AND
SCHEDULE FOR TERMINATING ACTION

(See 4.3.9//10/11)

NOTES:

1. Fatigue cracking is defined as likely if the factored fatigue life igHagasthe projected ESG of
the aircraft at time of WFD evaluation.

2.  The operational life is the projected ESG of the aircraft at time of WFD Evaluation. (See 4.4.1).

Figure A217: Aircraft Evaluation Process
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FULL SCALE FATIGUE TEST DATA
¥

[ 1 NO?
| TEAR DOWN?
¢ YES

NO YES

MSD/MED FINDINGS
DURING
TEST TEARDOWN?

DETECTABLE CRACK
NO | siZE AT END OF TEST |YES
BEYOND CRITICAL
LENGTH2 AT LIMIT

LOAD?
ESTIMATED WFD AVERAGE BEHAVIOR DETERMINED FROM
k. Y ¥
TEST LIFE plus TEST LIFE Minus
TEST LIFE CRACK GROWTH LIFE3 CRACK GROWTH LIFE?
Y T
NO SPECIAL INSPECTIONS l
REQUIRED (FAR 25.571, INSPECTION PROGRAMME/
AMDT 96} MODIFICATION PROGRAMME
LOV = Test Life/2 REQUIRED (See 4.3.7 onward)
1 ASSUMED STATE AT END OF TEST: Best estimate of non-detected damage from inspection method used at end of test or during teardown.

2 CRITICAIL CRACK LENGTH: First link-up of adjacent cracks at limit load (locally) or an adequate level of large damage capability
3 CRACK GROWTH LIFE: Difference between assumed or actual state at end of test and critical crack length.

Figure A218 Use of Fatigue Test arffceardown Information to Determine WFD Average Behaviour

5. Documentation

Any person developing a programme should develop a document containing recommendations

for inspection procedures and replacement or modification of parts or components necessary

to preclude WFD, and establish the new limit of validity of the Mpeli 2 ND&a YI Ay idSy
programme.That person also must revise the SSID or ALS as necessary, and/or prepare service
bulletins that contain the recommendations for inspection procedures and repiaat or

modification of parts or compons necessary to preclude WFREInce WFD is a safety concern

for all operators of older aircraft, the Agency will make mandatory the identified inspeoti

modification programmesdn addition, the Agency may cader separate AD action to address

any service bulletins or other service information publications revised or issued as a result of in

service MSD/MED findings resulting from implementation of these programmes.

The following items should be contained iretfront of the approved document:

(@) Identification of the variants of the basic aircraft type to which the document relates;
(b) Summary of the operational statistics of the fleet in terms of hours and flights;

(c) Description of the typical missioar missions;

(d) The types of operations for which the inspection programme is considered valid;

(e) Reference to documents giving any existing inspections, or modification of parts or
components; and

(H  The LOV of the maintenance programme in tewwhflight cycles or flight hours or both
as appropriate to accommodate variations in usage.
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The approved document should contain at least the following information for each critical part
or component:

(@) Description of the Primary Structure susceptitdéVFD;

(b) Details of the monitoring period (inspection start point, repeat inspection interval, SMP,
inspection method and procedure (including crack size, location and direction) and
alternatives) when applicable;

(c) Any optional modification or rdpcement of the structural element as terminating action
to inspection;

(d)  Any mandatory modification or replacement of the structural element;

(e) Service bulletins (or other service information publications) revised or issued as a result
of in-servicefindings resulting from the WFD evaluations (added as a revision to the initial
WFD document); and

(H Guidance to the operator on which inspection findings should be reported to the
TCH/DAH, and appropriate reporting forms and methods of submittal.

6. REPORTING REQUIREMENTS

Operators, TCHs and STC Holders are required to report in accordance with various regulations,
for example Part 21.3, Part 145.60he regulations to which this AMC relates do not require

any reporting requirements in addition to ¢hcurrent ones. Due to the potential threat to
structural integrity, the results of inspections must be accurately documented and reported in

a timely manner tgreclude the occurrence of WFDhe current system of operator and TCH
communication has beenseful in identifying and resolving a number of issues that can be
classified as WFD concerns. MSD/MED has been discovered via fatignge dest inservice
experience. TCHs have been consistent in disseminating related data to operators to solicit
additional service experience. However, a more thorough means of surveillance and reporting
is essential to preclude WFD.

When damage is found while conducting an approved MSD/MED inspection programme, or at
the SMP where replacement or modification of theusture is occurring, the TCHs, STC Holders
and the operators need to ensure that greater emphasis is placed on accurately reporting the
following items:

(@) A description (with a sketch) of the damage, including crack length, orientation, location,
flight cycles/hours, and condition of structure;

(b) Results of followup inspections by operators that identify similar problems on other
aircraft in the fleet;

(c) Findings where inspections accomplished during the repair or replacement/modification
identify additional similar damage sites; and

(d) Adjacent repairs.

Operators must report all cases of MSD/MED to the TCH, STC Holder or the competent authority
as appropriate, irrespective of ofrequently such cases occ@racked areas from iservice
aircraft (damaged structure) may be eded for detailed examinationOperators are
encouraged to provide fractograpghispecimens whenever possibl&eroplanes undergoing
heavy maintenance checks are perhaps the most useful sources for such specimens.
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Operators shald remain diligent in the reporting of potential MSD/MED concerns not
identified by the TCH/DAH. Indications of a developing MSD/MED problem may include:

(@) Damage at multiple locations in similar adjacent details;
(b) Repetitive part replacement; or
(0 Adjacent repairs.

Documentation will be provided by the TCH and STC Holder as appropriate to specify the
required rgporting format and time frameThe data will be reviewed by the TCH or STC Holder,
operator(s), and the Agency to evaluate the nature amdgnitude of the problem and to
determine the appropriate corrective action.

7. STRUCTURAL MODIFICATIONS AND REPAIRS

All major modifications (STCs) and repairs that create, modify, or affect structure that are
susceptible to MSD/MED (as identified by T@H) must be evaluated to demonstrate the same
confidence level as the ginal manufactured structurelhe operator is responsible together
with the DAH for ensuring the accomplishment of this evaluation for each modified aircraft.
The operator may firsteed to conduct an assessment on each of its aircraft to determine what
modifications or repairs exist and winl be susceptible to MSD/MEDhe following are some
examples of types of modifications and repairs that present such concerns:

(@) Passengeto-freighter conversions (including addition of main deck cargo doors);

(b) Gross weight increases (increased operating weights, increased zero fuel weights,
increased landing weights and increased maximum takeoff weights);

(c) Installation of fuselage cutost(passenger entry doors, emergency exit doors or crew
escape hatches, fuselage access doors and cabin window relocations);

(d) Complete reengine and/or pylon modifications;
(e) Engine huskkits and nacelle modifications;

()  Wing modifications, such a$e installation of winglets or changes in flight control
settings (flap droop), and changes to wing trailing edge structure;

() Modified, repaired, or replaced skin splice;

(h)  Any modification or repair that affects several frame bays; and
()  Multiple adjacent repairs.

Other potential areas that must be considered include:

@ ! Y2ZRAFAOIGA2Y (GKFG O2@SNB adNHzO0 dzZNB NEBIj dz
maintenance programme (Modifications must be reviewed to account for the differences
with TCH hseline maintenance programme requirements.);

(b) A modification that results in operational mission change that significantly changes
manufacturers load/stress spectrum (for example, a passetwéeighter conversion);
and

(c) A modification that changeareas of the fuselage from being externally inspectable using
visual means to being uninspectable (for example, a large external fuselage doubler that
resulted in hidden details, rendering them visually uninspectable).
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8. RESPONSIBILITY

While the primay responsibility is with the DAH to perform the analyses and supporting tests,
it is expected that the evaluation will be conducted in a cooperative effort between the
operators and TCHs/DAHSs, with participation by the Agency.

[Amdt 20/2]
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ED Decision 2007/019/R
1. INTRODUCTION

With an SSID, CPCP and LOV in place an individual aircraft may still not meet the intended level
of airworthiness for ageing aircraft structures. Repairs and modifications to aircraft structure
also require investigation. For large transport aeroplanes, all repairs and modifications that
affect FCS should be assessed using some form of daivlagence lased evaluation. A
regulatory requirement for damagmlerance was not applied to aeroplane designs type
certificated before 1978, and even after this time, implementation of DTE on repairs and
modifications was not consistent. Therefore the damdgjerance characteristics of repairs

and modifications may vary widely and are largely unknown. In view of these concerns it is
necessary to perform an assessment of repairs and modifications on existing aircraft to establish
their damagetolerance characteristic

2. DEFINITIONS
For the purposes of this Appendix, the following definitions apply:

1. Damage Tolerance Datare damage tolerance evaluation (DTE) documentation and the
damage tolerance inspections (DTIs).

2. Damage Tolerance Evaluation (DTiE)a process that leads to a determination of
maintenance actions necessary to detect or preclude fatigue cracking that could
contribute to a catastrophic failureAs applied to repairs and modifications, a DTE
includes the evaluation of the repair or mifidation and the fatigue critical structure
affected by the repair or modificationThe process utilises the damage tolerance
procedures as described in25AMC 25.571.

3. Damage Tolerance Inspections (DTds® the inspectionselveloped as a result of alB.
A DTI includes the areas to be inspected, the inspection method, the inspection
procedures, including acceptance and rejection criteria, the threshold, and any repetitive
intervals assciated with those inspectiong’he DTIs may specify a time limit when a
repair or modification neds to be replaced or modifiedf the DTE concludes that BT
based supplemental structural inspections are not necessary, the DTl documentation
should include a statement that the normalrad inspetion programme is sufficient.

4, Fatigue Critical Baseline Structure (FCB3Ihe baseline structure of the aircraft that is
classified as fatigue critical structure.

3. ESTABLISHMENT OF A DAMAGEERANT BASED INSPECTION PROGRAMME FOR REPAIRS
AFFETING FCS

Repairs are a concern on older aircraft because of the possibility that they may develop, cause,
or obscure metal fatigue, corrosion, or other damage during service. This damage might occur
within the repair itself or in the adjacent structure dmight ultimately lead to structural
failure.

In general, repairs present a more challenging problem to solve than the original structure
because they are unique and tailored in design to correct particular damage to the original
structure. Whereas the péormance of the original structure may be predicted from tests and
from experience on other aircraft in service, the behaviour of a repair and its effect on the
fatigue characteristics of the original structure are generally known to a lesser extentahan
the basic urrepaired structure.
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Repairs may be of concern as time in service increases for the following reasons:

As aircraft age, both the number and age of existing repairs increase. Along with this increase is
the possibility of unforeseen repainteraction, failure, or other damage occurring in the
repaired area. The continued operational safety of these aircraft depends primarily on a
satisfactory maintenance programme (inspections conducted at the right time, in the right
place, using the mostpgpropriate technigue or in some cases replacement of the repair). To
develope this programme, a damatmerance evaluation of repairs to aircraft structure is
essential. The longer an aircraft is in service, the more important this evaluation and a
subse@ient inspection programme becomes.

The practice of repair justification has evolved gradually over the last 20 plus years. Some
repairs described in the aircraft manufacturers' SRMs were not designed to fatigue and damage
tolerance principles. (Ref. AAW@@Rrt: Recommendations concerning ARAC taskings FR
Doc.0410816 Re: Aging Aircraft Safety Final Rule. 14 CFR 121.370a and 129.16.) Repairs
accomplished in accordance with the information contained in the early versions of the SRMs
may require additional ispections if evaluated using the fatigue and damgerance
methodology.

Damagetolerance is a structural design and inspection methodology used to maintain safety
considering the possibility of metal fatigue or other structural damage (i.e., safegjiigaimed

by adequate structural inspection until the damage is repaired). One prerequisite for the
successful application of the damage tolerance approach for managing fatigue is that crack
growth and residual strength can be anticipated with sufficiergcision to allow inspections

to be established that will detect cracking before it reaches a size that will degrade the strength
below a specified level. A damatmerance evaluation entails the prediction of sites where
fatigue cracks are most likely initiate in the aircraft structure, the prediction of the crack path

and rates of growth under repeated aircraft structural loading, the prediction of the size of the
damage at which strength limits are exceeded, and an analysis of the potential oppieguni

for inspection of the damage as it progresses. This information is used to establish an inspection
programme for the structure that will be able to detect cracking that may develop before it
precipitates a major structural failure.

The evidence to da is that when all critical structure is included, damdglerant based
inspections and procedures, including modification and replacement, provide the best
assurance of continued structural integrity that is currently available. In order to apply this
concept to existing transport aeroplanes, the competent authorities issued a series of ADs
requiring compliance with the first supplemental inspection programmes resulting from
application of this concept to existing aeroplanes. Generally, these ADs régaireperators
incorporate SSIDs into their maintenance programmes for the affected aeroplanes. These
documents were derived from damagelerance assessments of the originally certificated type
designs for these aeroplanes. For this reason, the majofiDs written for the SSIP did not
attempt to address issues relating to the damdgkerance of repairs that had been made to

the aeroplanes. The objective of this programme is to provide the same level of assurance for
areas of the structure that haveekn repaired as that achieved by the SSIP for the baseline
structure as originally certificated.

The fatigue and damag®lerance evaluation of a repair would be used in an assessment
programme to establish an appropriate inspection programme, or a replaoé schedule if

the necessary inspection programme is too demanding or not possible. The objective of the
repair assessment is to assure the continued structural integrity of the repaired and adjacent
structure based on damagelerance principles. Any @htified supplemental inspections are
intended to detect damage which may develop in a repaired area, before that damage degrades
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the load carrying capability of the structure below the levels required by the applicable
airworthiness standards.

The followhg guidance is intended to help TCHs and operators establish and implement a
damagetolerant based maintenance programme for repairs affecting FCBS. Additional
guidance for repairs to modified structure is provided in paragraph 4.

3.1

3.2.

3.3.

Overview of the TCHasks for repairs that may affect FCBS

(@) Identify the affected aircraft model, models, aircraft serial humbers, and DSG
stated as a number of fliglaycles, flight hours, or both.

(b) Identify the certification level.

(c) Submit the list of FCBS to EA&®approval, and make it available to operators and
STC holders.

(d) Review and update published repair data as necessary.

(e) Submit any new or updated published repair data to EASA for approval, and make
it available to operators.

(H Develop Repair Elmtion Guidelines (REGs) and submit them to EASA for
approval, and make the approved REGs available to operators.

CertificationLevel

In order to understand what data is required, the TCH should identify the amendment
level of the original aircraftertification relative to CS 25.571. The amendment level is
useful in identifying what DT Data may be available and what standard should be used
for developing new DT Data. The two relevant aircraft groups are:

GroupA - Aircraft certified to CAR 4b & 25.571, prior toAmendment 2545 or
equivalent.These aircraft were not evaluated for damage tolerance as part of the
original type certification. Unless previously accomplished, existing and future
repairs to FCBS will need Dat®developed.

Group B- Aircraft certified to § 2%71, Amendment 285 or later.These aircraft were
evaluated for damage tolerance as part of the original type certification. As noted
in the introduction, some of these repairs may not have repair data that includes
appropriate DTI and the TCH and operators may need to identify and perform a
DTE of these repairs and develop DTI.

Identifying Fatigue Critical Baseline Structure (FCBS)

TCHolders should identify and make available to operators a list of baselinetste

that is susceptible to fatigue cracking that could contribute to a catastrophic failure. The
GSNY dolaStAaySé NBFSNR G2 GKS &aiNHzOG dzNB
or amended type certificate for that aircraft model (thattise as delivered aircraft model
configuration). Guidance for identifying this structure ta&found in C25 AMC 25.571.
¢CKA& A0GNHz2OGdZNE Aa NBFSNNBR (G2 Ay (KAa
purpose of requiring identification and lisfj of fatigue critical structure (FCS) is to
provide operators with a tool that will help in the evaluating existing and future repairs
or modifications. In this context, fatigue critical structure is any structure that is
susceptible to fatigue that codlcontribute to a catastrophic failure, and should be
subject to a damag#olerance evaluation (DTE). The DTE would determine if DTIs need
to be established for the repaired or modified structure. For the purpose of this AMC,
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3.4.

3.5.

structure that is modified aér aircraft delivery from the TCH is not considered to be

Gol aStAySé¢ aiNHzOG dzNB @

/I { Hp®pTMOlI O adGlriSa a!'y S@rftdzrdAz2zy 2F GKS
aK2g GKIFG OFGFaGNRBLIKAO FI Af dz2NBE Rdaétioia? FI G A
life of the aircraft¢ KA & S@Ffdzr A2y Ydzad 06S 02y RdzO(G SR
which could contribute to a catastrophic failure (such as wing, empennage, control
surfaces, fuselage, engine mounts, and their related primaryid OK Y SWhem 0 X ® ¢
identifying FCBS, it is not sufficient to consider only that structure identified in the
supplemental structural inspection document (SSID) or airworthiness limitation section
(ALS). Some SSIDs or ALSs might only include supplemental inspections of tigiyos

stressed elements of the FCBS. A SSID and ALS often refer to this structure as a Principal
Structural Element (PSE). If repaired, other areas of structure not identified as a PSE in
the SSID or ALS may require supplementgectionsThe termPSE has, at times, been

applied narrowly by industry. The narrow application of the term PSE could incorrectly

limit the scope of the structure that would be considered relative to fatigue if repairs or
modifications exist or are fisequently madeThe rdationship between PSE and FCS
O2dzZ R @OFNE &aAIYAFAOFIyGfte RSLISYRAYy3a 2y (KS
there may be structure whose failure would be catastrophic, but due to low operational

loads on the part, the part will not experiencatifjue cracking. However, if the subject

part is repaired or modified, the stresses in the part may be increased to a level where it

is now susceptible to fatigue cracking. These types of parts should be considered as
fatigue critical structure.

3
X

TC Holdes should develop the list of FCBS and include the locations of FCS and a diagram
showing the extent of FCS. HGIders should make the list available to STC Holders and
to operators.

Certification Standard Applied When Performing a DTE

For Group Aaircraft, the TC Holder should use the requirements @&&71, at
Amendment 2545, as a minimum standard. For Group B aircraft, the TC Holder should
use the requirements that correspond to the original certification basis as a minimum
standard. For edcrepair requiring a DTE, the DAH should apply not less than the
minimum standard when developing new or revised DT Data. The certification standard
applied by the TC Holder in performing a DTE for repairs should be included with the
relevant approved doauentation to the operator.

Performing a DTE on a Repair That Affects FCBS

When performing a DTE on a repair that affects FCBS, the DTE would dpelgftected

FCBS and repairhis may consist of an individual analysis or the application oftzabad
process such as RAGs that would be used by an operator. The result of the DTE should
lead to developing DTI that address any adverse effects the repair may have on the FCBS.
If the DTE results determine that DTIs are not required to ensure theincma
airworthiness of the affected FCBS, the TC Holder should note that in the DTE
documentation.

tKS GSNY WY ROSNES STFSOGaQQ NBETF@WHofiz | R
the affected FCB®egradation in fatigue life (earlier occunee of critical fatigue
cracking) may result from an increase in internal loading, while degradation of
inspectability may result from physiadianges made to the structur€he DTE should be
performed within a time frame that ensures the continued airtiomess of affected

FCBS.
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3.6.

3.7.

Review of Published Repair Data

Published repair data are generally applicable instructions for accomplishing repairs, such
as tlose contained in SRMs and SBEHs should review their existing repair data and
identify each epair that affects FCBS:or each such repair, unless previously
accomplished, the TCH must perform a DTE and develop any necessary DTI for the
affected FCBS and repair data. For some repairs, the results of the DTE will conclude that
no new DTI will beequired for the affected FCBS or repair. For these cases, the TCH
should provide a means that informs the operator a DTE waemeed for the subject

repair. This may be accomplished, for example, by providing a statement in a document,
such as an SRMtasing that all repairs contained in this maal have had a DTE
performed. This should preclude operators from questioning those repairs that do not
have DTIls. TCHs should provide a list of its published repair data to operators and a
statement that a DTHas been performed on this datalhe following examples of
published repair data developed by the TCH should be reviewed and included in this list:

(&) SRMs,
(b) SBs,
(c) Documents containing AD mandated repairs, and

(d) Other documents available to opdoas (for example, aircraft maintenance
manuals and component maintenance manuals) containing approved repair data.

Developing DT Data for Existing Published Repair Data
3.7.1.SRMs

The TCH should review the repair data contained in each SRM antifyidepairs

that affect FCB%.or these repairs, the TCH will need to determine if the SRM needs
revising to provide adequate DTh determining the extent to which an SRM may
need to be revised for compliance, consider the following:

(@) Whether the «isting SRM contains an adequate description of DTIs for the
specific model.

(b) Whether normal maintenance procedures (for example, the inspection
threshold and/or existing normal maintenance inspections) are adequate to
ensure the continued airworthinas(inspectability) equal to the unrepaired
surrounding structure.

(c) Whether SRM Chapter 51 standard repairs have a DT evaluation.
(d) Whether all SRM specific repairs affecting FCBS have had a DTE performed.
(e) Whether there is any gdance on proxinty of repairs.

(  Whether superseded repairs are addressed and how a DTE is performed for
future superseded repairs and how any DTI will be made available.

3.7.2. SBs

The TCH should review the repair data contained in its SBs and iddmuffg t
repairs that affect FCBBor those repairs, the TCH should then determine if a new
DTE will need to be performed. This review may be done in conjunction with the
review of SBs for modifications that affect FCBS.
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3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.7.3. ADs

The TCH should review alhat provide maintenance instructions to repair FCBS
and determine if the instructionsnclude any necessary DT Dawhile the
maintenance instructions supporting ADs are typically contained in SBs, other
means of documentation may be used.

3.7.4.0ther Forms of Data Transmittal

In addition to SRMs, SBs, and documentation for ADs, the TCH should review any
other documents (for example, aircraft maintenance manuals and component
maintenance manals) that contain repair datalndividual repair data not
contained in the above documents will be identified and DT Data obtained through
the Repair Evaluation Guidelines process.

Developing DT Data for Future Published Repair Data

Following the completion of the review and revision of existing publishetd @ny
subsequent repair data proposed for publication should also be subject to DTE and DTI
provided.

Approval of DT Data Developed For Published Repair Data

For existing published repair data that requires new DT Data for repairs affecting FCBS,
the TCH should submit the revised documentation to EASA fooegiunless otherwise
agreed.The DT Data for future published repair data may be approved according to
existing processes.

Documentation of DT Data Developed for Published Repair Data

TCH should include the means used to document any new DTgedelor published
repair data.For example, in lieu of revising individual SBs, the TCH may choose to
establish a collector document that would contain new DTI developed and approved for
specfic repairs contained in various SBs.

Existing Repairs

TCHs should develop processes that will enable operators to identify and obtain DTI for
existing repairs onheir aircraft that affect FCB®ollectively, these processes are
referred to as theREGs and are addressed below.

Future Repairs

Repairs to FCBS conducted after the operator has incorporated the REGs into his
maintenance progname must have a DTE performddhis includes blendouts, triouts,

etc. that ae beyond published TCH limi&or new repairs, the TCH may, in conjunction
with an operator, use the three stage approval process pravioeAnnex 1of this
AppendixThis process involves incremental approval of certain engineering data to allow
an operator to return its aircraft to service before all the DT Data are develapdd

approved.¢ KS ¢/ 1 &aK2dzZ R R20dzyYSyid GKA& LINROSAa

maintenance progranme if it intends to apply it.
Repair Evaluation Guidelines

The REG provides instructions to the operator on how to survey aircraft, how to obtain
DTI, and an implementation schedule that provides timelines for these actions. An
effectve REG may require that certain Data be developed by the TCH and made
available to operators. Updated SRMs and SBs, together with the existing, expanded, or
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new RAG documents, form the core of the information that will need to be made
available to theoperator to support this process$n developing the REG the TCH will need
to determine what D Data are currently available for repairs and what new DT Data will
need to be developedot support operator compliance. The REG should include:

(@) A process foconducting surveys of affected aircraft that will enable identification
and documentation of all existing repairs that affect fatigue critical baseline
structure;

(b) A process for obtaining DTI for repairs affecting FCBS that are identified during an
aircraft survey; and

(c) Animplementation schedule that provides timelines for:

(1) Conducting aircraft surveys,

(2) Obtaining DTI, and

B LYO2NLR2NIGAY3 5¢L Ayid2 GKS 2LISNI (2NDa
3.13.1. Implementation Schedule

The TCH should gpose a schedule for Approval by EASA based on the guidance
given in paragraph 12 of the main body of this AMC that takes into account the
distribution of the fleet relative to % DSG, the extent of the work involved and the
airworthiness risk. The Agencgtes that many fleets are currently approaching or
beyond DSG and these should be given priority in the implementation schedule.

3.13.2. Developing a Process for Conducting Surveys of Affected Aircraft

The TCH should develop a process for use by opertdaronduct aircraft surveys.
These aircraft surveys are conducted by operators to identify and document
repairs and repairs to modifications that mag nstalled on their aircraftThe
survey is intended to help the operators determine which repairs mesd a DTE

in orderto establish the need for DTtentification of repairs that need DTI should
encompass only existing repairs that reinforce (for exempestore strength) the
FCBSThis typically excludes maintenance actions such as fats] plugrivets,
trim-outs, etc. unless there are known specific risks associated with Hegms

in specific locationsThe process the TCH developes to conduct surveys should
include:

(@) A survey schedule.
(b) Areas and access provisions for the survey.
(c) A procedure for repair data collection that includes:
(1) Repair Dimensions,
(2) Repair Material,
(3) Repair Fastener Type,
(4) Repair Location,
(5) Repair Proximity to other repairs,
(6) Repairs covered by Published Repair Data, and
(7) Repairgequiring DTI.

(d) A means to determine whether or not a repair affects FCBS.
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3.13.3. Developing a Proces$s Obtain DT Data for Repairs.

(@) The TCH must develop a process that operators can use to obtain DTIs that
address the adverse eftts repairs ray have on FCB& developing this
process, TCHs will need to identify all applicable DTls they have developed
that are available to operatorshis may include updated SRMs and SBs,
existing RAGs, expanded or new RAGSs, and other scafrB8ds developed
by the TCHFor certain repairs, the process may instruct the operators to
obtain direct support from the TCHn this case, the TCH evaluates the
2LISNF 62NDR&a NBljdzSad FyR YI 1 S@roup@l Afl of
repairs, as heeded.These may rniclude operator or thirgparty
developed/approved repairs, and repairs that deviate frompmved
published repair data.

(b) The process should state that existing repairs that already have DTIs
developed and in place in the maintenance programme requardurther
action. For existing repairs identified during an individual aircraft survey that
need DTls established, the process may direct the operators to obtain the
required DTIs from the following sources:

(1) TCH published service information suchD¥sbased SRMs, SBs, or
other documents containing applicable Data for repairs.

(2) Existing approved RAG documents (developed for compliance with
§121.107).

(3) Expanded or newly developed RAG documents. In order to expedite
the process for an operatao obtain DTl necessary to address the
adverse affects repairs may have on FCBS, the TCH may determine
that the existing RAG document should be expanded to address other
FCBS dhe aircraft pressure boundarin addition, for aircraft that do
not currenly have a RAG, the TCH may determine that in order to fully
support operators in obtaining DTI, a new RAG document may need
to be develogd. General guidance for developing this material can be
found in Annex 2below, which is similar to AC 12(B, Damage
Tolerance Assessment of Réqs to Pressurised Fuselagébhe RAGs
or any other streamlined process developed to enable operators to
obtain DTI without having to go directly to the TCH.

(4) Procedures developed tanable operators to establish DTIs without
having to conact the TCH for direct suppoithese procedures may
be similar in concept to the RAG documents.

(5) Direct support fom the TCH for certain repairEhe operator directly
solicits DTIs from a TCH fzertain individual repairs as those repairs
are identified during the survey.

3.14 Repairs to Removable Structural Components

Fatigue critical structure may include structure on removable structural parts or
assemblies that can be exchanged from orerait to another, such as door assemklie
and flight control surfacedn principle, the DData development and implementation
process also applies to repairs to FCSemmavable componenturing their life history,
however, these parts may not have chaheir flight times recorded on an individual
component level because of removal and reinstallation ofeddht aircraft multiple

Powered by EASA eRules Page2320f 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2620
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)
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flight hours or total flight cyclesin these situations, guidance for developing and
implementing DData for existing and new repairs is providedAnnex 3of this

Appendix.

3.15 Training

The complexity of the repair assessment and evaluation reqyire adequate training
for proper implementation. In that case, it is necessary that each TCH considers providing
training for all operators of the aircraft considered by this AMC

4.  MODIFICATIONS AND REPAIRS TO MODIFICATIONS
4.1. TCH and STC Holdasks; Modifications and Repairs to Modifications

The following is an overview of the TCH and STC Holder tasks necessalifaations

that affect FCBSThis overview also includes TCH and STC Holder tasks necessary for
repairs that may affect any F@Sthe subject modificationsThese tasks are applicable

to those modifications that have been dewpkd by the TCH or STC Holder.

(@) Establish a list of mofitations that may affect FCBSom that list establish a list
of modifications that may conta FCS.

(b) In consultation with operators, determine which aircraft have the modification(s)
installed.

(c) STC Holders should obtain a list of FCBS from the TCH for the aircraft models
identified above.

(d) STC Holders should identify:
T Modifications tha affect FCBS, or
T Modifications that contain FCS.
(e) Determine if DT Data exist for the identified modifications.
()  Develop additional DT Data, if necessary.
(g) Establish an implementation schedule for modifications.
(h) Review existing DT Dafiar repairs made to modifications that affect FCBS.
() Develop additional DT Data for repairs made to modifications that affect FCBS.
()  Establish an implementation schedule for repairs made to modifications.

(k) Prepare documentation, submit it to BA for approval, and ake it available to
operators.

4.2. Specific Modifications to be Considered

The TCH should consider modifications and any STCs it owns for maodifications that fall
into any of the categories listed #innex 5of this Appendix. STC Holders should do the
sane for their STC modificationsor modifications that are not developed by a TCH or
STC Holder the operator should consider whether the modification falls into any of the
categories listed ilAnnex 5of this Appendix.

4.3. Modifications that need DT data

Using the guidance provided in AMC 25.571 and the detailed knowledge of the
modification and its affect on the FCBS, the TCH and STC Holder, and maozseaithe
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operator, should consider the following situations in determining what DT data need to
be developed

4.3.1.Modifications that affect FCBS

Any modification identified in Annex 5 that is installed on FCBS should be evaluated
regardless of the 2e or complexity ofthe maodification. In addition, any
modification which indirectly affects FCBS (for example, modifications which
change the fatigue loads environment, or affect the inspectability of the structure,
etc.) must also have a DT evaluatiomfpemed to assess its impact.

4.3.2.Modifications that contain new FCS

For any modification identified iAnnex 5of this appendix that affects FCBS, the
TCH or STC Holder should identify any FCS of the modificatiny modification

that contains new FCS should be evaluated regardless of the size or complexity of
the modification. Examples of this type of modification may be a modification that
adds new structural splices, or increases the operational loadsnpesisting
structure to become fatigue critical. If a modification does not affect FCBS, then it
can be assumed that this modification does not contain FCS.

4.4. Reviewing Existing DT Data for Modifications that Affect FCBS

Based on the C&%.571 certiication amendment level and other existing rules, the
Y2ZRAFAOFIGA2YyQa | LILINRPGIFE R20dzYSyidldAaz2y Yl |

The TCH or STC Holder should identify modifications that have existing approved DT data.
Acceptable DT data contain a statement of DTE accomplishment and are approved.
Confirmation that approved DT data exists should be provided to the operators.

Modifications that have been developed by a TCH may affect FCBS. Theabe ATols
and in some cases STTBese changes to type design also require review for appropriate
DT data.

4.5. Developing Additional DT Data for Modifications that Affect FCBS
The DTdata may bepublishedas follows:

(@) STC modificationg The additional DT data for existing modifications may be
published in the form of an amended STC, a supplemental compliance document,
or an individual approval.

(b) TC Holder modificationsThe addtional DT data for existing modifications may be
published in the form of an amended TC, TCH service information, etc.

(c) Modifications not developed by a TCH or STC Haléer modifications identified
in Annex 5of this appendix that affect FCBS and were not developed by a TCH or
STC Holder, the operator is responsible for obtaining DT data for those
modifications. For those existing individual modifications that do not have DT data
or other procedures implemeet, establish the DT data according to an
implementation plan approsd by the Competent Authority.

NOTEThe TCH and STC Holder should submit data that describes and supports the means
used to determine if an modification affects FCBS, and the means asedtéblishing
FCS of an modification.

4.6. DT Data Implementation Schedule then the TCH or STC Holder is no longer in business or
a TC or STC is surrendered
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For those modifications where the TCH or STC Holder is no longer in business or the TC

or STC isurrendered, this paragraph provides guidance for an operator to produce a DT
RFGF AYLX SYSyidGlFrdAzy &aOKSRdZ S F2NJ GKFIG Y2
Implementation Schedule should contain the following information:

(@) A description of the modificain;

(b) The affected aircraft and the affected FCS

(c) The DSG of the affected aircraft;

(d) Alist of the modification FCS (if it exists);

(e) The 25.571 certification level for determining the DT data;
() A plan for obtaining the DT data for the madiition; and

(g) A DT Data Implementation Schedule for incorporating the DT data once they are
received.

5. DEVELOPMENT OF TCH AND STC HOLDER DOCUMENTATION AND EASA APPROVAL

TCH, STC Holders, operators and the airworthiness authorities should work tagedieeelop
modetspecific documentation with oversight provided by those authoritiesassilstance from

the ARAC AAWAG.is anticipated that TCHs will utilise structural task groups (STG) to support
their development of modes$pecific documents. EASAllvapprove the TCH or STC Holder
submissions of the REGs and any other associated documentation required by the operator to
provide appropriate DTI to all repairs and modifications to FCS whether submitted as separate
documents or in a consolidated docunien

6. OPERATOR TASKRBEPAIRS, MODIFICATIONS AND REPAIRS TO MODIFICATIONS.
(@) Review the applicable Documents supplied by TCH and STC Holders.
(b) LRSYyi(GATe Y2RAFAOIGAZ2yada GKIG SEAAG Ay GKS 21
(c) Obtain 9rAdeveIop advd'minavd DT d:':lta fpr modifications not addressed by the TCH or STC
I 2ft RSNRa R20dzySyiuao
NOTE: Ifthe TCH or STC Holder no longer exists or is unwilling to comply with this request

it becomes the responsibility of the operator to develop or obtain approveddid. @he
data should be provided by a Design Organisation with an appropriate DOA.

(d) Incorporate the neccessary actions into the Maintenance programme for Approval by the
Competent Authority.
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TCH TasksRepairs

1 Identify Affected Aeroplanes
1 Identify FCBS

1 Identify Certification Amendment Level

TCHand STC Holder TaskModifications

1 Review EASA approved modification da
and identify modifications that may affec
FCBS.

1 Verify applicability of modifications. Do
they:

o Affect FCBS
o Create New FCS

\4

Operator Tasks

Identify applicable modificatiornthat
exist in the operator fleet that have
been embodied on or affect FCBS.
The operator should identify and
contact the TCH and STC Holders fo
applicable modifications and request
DT data for the modifications.

TCH or ST
Holder

No

Modifications
Supported by

Support?

Operator Establishes
Schedule for
obtaining DT Data for

Existing DT
Data?

TCH or STC Holder Provide
Letter to EASA Showing
Compliance

Develop the D a— Approval by
Needed DT data Competent Authority
Establish DT Datg
Implementation
Schedule
Complete
Documentation o
> EASA
Approval of
Document(s)

DAH Makes DT {— Operator
Data Available to
Operator

A 4

Figure A31 ¢ Developing a Means of Compliander Modifications

Powered by EASA eRules

Page2360f 651 Feb 202(


http://easa.europa.eu/

BAEASA

Easy Access Rules for Acceptable Means ¢ AMC 2620
Compliance foAirworthiness of Products, Part
and Appliances (AMQ0) (Amendment 16)

6.1. Contents of the Maintenance Programme

(@) The operator should include the following in their Maintenance Programme:

(1) A process to ensure that all new repairs and modifications dlffgict FCBS
will have DT data and DTl ather procedures implemented.

(2) A process to ensure that all existing repairs and maodifications to FCBS are

evaluated for damage tolerance and have DTI ather procedures
implemented.This process includes:

(i)

(ii)

A review of operator processes to determine if DT data for repairs and
modifications affecting FCBS have been developed and incorporated
Ayid2 GKS 2LISNI G2NDa Y Aefaiicdallifey OS
of the aircraft. If an operator is able to demonsite that these
processes ensure that DT data are developed for all repairs and
modifications affecting FCBS, then no further action is required for
exising repairs and modifications.

A process to identify or survey existing repairs (using the surve
parameters fromAnnex 3of this Appendix) and modifications that
affect FCBS and determine DTI for those repairs and modifications.
This should include an implementation schedule that provides timing
forincorporai A2y 2F (GKS 5¢ RIGF Ayid2
programme, within the timeframe given in the applicable TCH or STC

LINZE

iKS

| 2f RSNR& | LIWINBE PSR R20dzyYSyidldAiazyo

(b) Figure A2, below, outlines one possible means an operator can use to develop
an implementation fan for aircraft in its fleet.
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STC Holderpproved Documentation for hLISNI G6§2NRa LX Yy F2NJ
Modifications programme
as Embodied on Specific Aircarft Serial 1 DTE Processes from Compliance
Numbers Document(s)

DTI from Compliance Document(s)

Repair Survey Plan for Existing Repairs

Operator: Approved DT Data
Implementation Schedule (and supporting
DOA data) for Modifications

Embodied on Specific Aircraft Serial

Means of identifying or surveying to
determinemodifications embodied on
Airplanes

\4

Numbers 1 Implementation Schedule
o Aeroplane Surveys
o Repairs
TCH: 0 Modifications
Approved Documentatiorfor Repairs and o Repairs to Modifications

Modifications

For a particular Aircraft Model

A 4

Competent Authority Approval

of Maintenance Programme

Figure A22-h LISNJ 2 NR& al AyiSylyO0S t NRBINI YYS | LILINE
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6.1.1.Implementation Plan for Repairs

Repair Survey Plaithe maintenance programme should include a repair
survey schedule to identify repairsahmay need DT datdevelopedThe

¢/ 1 Qa4 w9D YIeé 06S dzaSR &a | oFlara T2N

Annex Zor further information)

6.1.2.Implementation Plan for Modifications:

(@) The plan should include a processfiooducing a list of modifications

GKFG TFFSOG C/.{ 2y |y 2LISNFG2NDa

by obtaining data through a review of aircraft records and by a survey
of the aircraft. If the means for identifying the subject modifications

is by arecords review, the operator will need to show its competent
authority that the aircraft records are a reliable means for identifying
modjifications that affect the FCBBer the guidance in paragraph (3),
below, the operator may identify modifications ddgped by TCH and
STC Holders by performing a records review. A records review,
however, may not be adequate to identify modifications not
developed by a TCH or STC Holder. An aircraft survey may need to be
conducted to identify such modifications. Feach modification that
affects FCBS, the process should document the means of compliance
for incorporating DT data associated with that modification, whether

GKNRdAK F ¢/1 2NI{¢/ 12fRSNI/ 2YLI AL

data implementation schedule, existing DIbased ICA.
(b) The plan should:

(1) Include the process for when and how to obtain DT data for
those maodifications included in a DT data implementation
schedule,

(2) Include a means of ensuring that the aircraft will not be
operated past tle time limit established for obtaining DT data,

(3) Include DT data associated with an modification that is
provided in a Compliance Document, and

4 LRSYUAFe K2¢ 5¢ RFGF gAff 0S8
maintenance programme.

(c) To support ientification of modifications that TCH and STC Holders
need to address the operators should, concurrent with the TC and STC
| 2f RSNAQ GFralasz ARSY (i A TévelopgK S
modifications thatexist in its fleet of aircraftThis may be done by
reviSgAy3d GKS 2LISNF G2NDRa | K Mol T
keeping is completeDuring the review the TCH and STC Holder of
each specific matication should be identifiedThe operator should
then establish which modifications have been installed pare likely
to affect FCBS and prepare a list of modifications by aircraft.
Maodifications not developed by a TCH or STC Holder that affect FCBS
should be identified at the time the operator conducts its aircraft
survey for repairs.
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(1) Compile a listingof all TCH and STC Holder developed
modifications that are currently installed on its active fleet;

(2) Delete from the listing those modifications that do not affect
FCE. Documents from the TCH mdne used to identify the
FCBS.

(3) The remaining modifiations that affect FCBS on this list require
a DTE and Ddata, unless previously accomplished.

(4) The operator must review each modification to determine
whether:

(i) The DT data already exist; or
(i)  The DT data need to be developed.

(5) Notify both the STC Holder and the Competent Authority and
EASA when STCs owned by the STC Holder are identified on the
2LISNY G2NRa FfSSG FyR GKFdG 5¢ RIG

NOTEThe operator should begin developing this modifications
list as soon as the TCHs makeir FCBS listing available.

(d) The operator should consider the list of modifications contained in
Annex 5of this AMC in determining which modifications may affect
FCBS on a modspecific basis.

(e) The operator should submit a letter that provides a list of
modifications it has on its active fleet to the Competent Authority and
I aGFGdza 2y GKS ¢/ 1 rdewbpng requite@ f RS N& ¢
DTdata.

(f)  The operator should also contact the TCH or STC Hdéddethe
applicable modification to determine if DT data araidable for that
modification. If the data do not exist, and the TCH or STC Holder
intends to support the development of DT data, and this modification
Aa tA1Ste G2 SERA &5 the groug of affettdd 2 LIS NI |
operators may wish to collectively meet with the TCH or STC Holder.
If the TCH or STC Holder no longer exists, or is unwilling to support the
modification, or if an modification affecting FCBS has not been
approved under a TC &TC, it is the responsibility of the operator(s)
to develop the data, either internally, or by using an third party with
the appropriate design approval.

() Some individual modifications may not be easily identified through a
review of aircraft mainteance records. In these situations, the means
of compliance is a plan to survey the aircraft for modifications in the
similar manner as repairs and repairs to modifications as given in
paragraph 3 of this AppendiXhe DT data for those modifications
identified in the survey should be developed and implemented into an
2LISNF 62NRa YIFAYyGaSyryOS LINRBINIYYSO
aircraft will need to be surveyed in order to ensuremafidifications
are identified.This survey can be conducted at the satimee the
survey for repairs is performed.
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6.1.3.DT Data Implementation Process

(8 Use the regular maintenance or inspection programme for repairs
where the inspection requirements utilise the chosen inspection
method and interval.Repairs or modificatizs added between the
predetermined maintenance visits, including Category B and C repairs
(seeAnnex 2of this Appendix) installed at remote locations, should
have a threshold greater than the predetermined maintecanisit.
Repairs may also be individually tracked to account for their unique
inspection mehod and interval requirementsThis ensures the
airworthiness of the structure until the next predetermined
maintenance visit, when the repair or modification vioé evaluated
as part of the repair maintenance programme.

(b) Where inspection requirements are not fulfilled by the chosen
inspection method and interval, Category B or C repaiik need
additional attention.These repairs will either require upgraditg
allow utilising the chosen inspection method and interval, or
AYRA QDA Rdz f GNI O1Ay3a G2 | 002dzyd F2N
method and interval requirements.

6.2 Maintenance programme changé#/hen a maintenance or inspection programme
interval is evised, the operator should evaluate the impact of the change on the repair
assessment programme. If the revised maintenance or inspection programme intervals
are greater than those in the BZI, the previous classification of Category A repairs may
become nvalid. The operator may need to obtain approval of an alternative inspection
method, upgrade the repair to allow utilisation of the chosen inspection method and
interval, or recategorise some repairs and establish unique supplemental inspection
methods and intervals for specific repairs. Operators using the "second technique" of
conducting repetitive repair assessments at predetermined maintenance visits would
evaluate whether the change to the predetermined maintenance visit continues to fulfil
the repar inspection requirements in accordance with the guidance providédhimex 2
of this AMC.

7. THE COMPETENT AUTHORITY

The competent authority is responsible for approving the means for incorporating the Agency
I LILWINBE @SR 5¢ REFEGEF F2NJ NBLIANB FYyR Y2RAFAOFGAZY

[Amdt 20/2]
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ED Decision 2007/019/R

In the past, FAA AC 25.1529Instructions for Continued Aworthiness of Structural Repairs on
Transport Aircraft, August 1, 1991, described a-stege approach for approving repairsgancipal
structural elementsThe twostage approach consisted of:

T Evaluating type design strength requirements per CS 258 e return to service.

T Performing a damage tolerance evaluation and developinB&t& to demonstrate compliance
with CS 25.571 within 12 months of return to service.

The FAA guidance material in AC 25.1529 now embodied in this AMC, and is moditiedlescribe
a threesstage approach now commonlised in the aviation industrythe threestage approach is in
lieu of the twastage approach discussed above.

The DT Data include inspection requirements, such as inspection threshold, inspection method, and
inspection repetitive interval, or may specify a time limit when a repair or modification needs to be
replaced or modified. The required data may be submitted all at once, prior to the aircraft return to

service, orit may be submitted in stage3.he folowing threestage approval process is available,

which involves incremental approval of engineering data to allow an aircraft to return to service

before all the engineering data previouslgstribed are submittedlhe three stages are described as
follows:

(@) The first stage is approval of the static strength data and the schddulsubmittal of the DT
Data.This approval is required prior to #hing an aircraft to service.

(b) The second sige is approval of the DT Daiiéis should be submitted Hater then 12 months
after the arcraft was returned to serviceAt this stage the DT Data need only contain the

threshold when inspections are required to begin as long as a process is in place to develop the

required inspection method and repetitive imeals bdore the threshold is reachedn this
case, the submittal and approval of the remaining DT Data reajekerred to the third stage.

(c) The third stage is approval of the inspection mathand the repetitive intervalsThis final
element of the reair certification data in compliance with CS 25.571 must be submitted and
approved prior to the inspetion threshold being reached.

[Amdt 20/2]
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ED Decision 2007/019/R

A DTl assessment press consists of an aircraft repair survey, identification and disposition of repairs
requiring immediate action and development of damage tolerance based inspections, as described
below:

1. AIRCRAFT REPAIR SURVEY

A survey will be used to identify existirgpairs and repair configurations on FCBS and provide

a means to categorise those repairs. The survey would apply to all affected aircraft in an
2LISNI G2NR& FfSSG>X Fa RSTAYSR Ay GKS ¥WtkthaydSyl y
REG or similadocument. The procedure to identify repairs that require DTE should be
developed and documented using CS 25.571 and 2B/&71 (dependent on aircraft
certification level), together with additional guidance specific to repairs, such as:

(@) Size of the repia,
(b) Repair configuration,
(1) SRM standards
(2) Other
(c) Proximity to other repairs, and
(d) Potential affect on FCBS
(1) Inspectability (access and method)
(2) Load distribution.
See Paragraph 4 of this Annex for more details.
2. IDENTIFICATIONND DISPOSITION OF REPAIRS REQUIRING IMMEDIATE ACTION

Certain repairs may not meet minimum requirements because of cracking, corrogots, or
inadequate design.The operator should use the guidance provided in the Compliance
Document to identify theseepairs and, once identified, take appropriate corrective action. In
some cases, modifications may need to be made before further flight. The operator should
consider establishing a fleet campaign if similar repairs may haee bestalled on other
aircraft.

3. DAMAGE TOLERANCE INSPECTION DEVELOPMENT

This includes the development of the appropriate maintenance plan Her repair under
consideration.During this step determine the inspection method, thiekl, and repetitive
interval. Determine this infomation from existing guidance information as documented in the
RAG (see Paragraph 4), or from the results of an individual damage tolerance evaluation
performed ugng the guidance in AMC 25.57Then determine the feasibility of an inspection
programme tomaintain continued airworthinesslf the inspection programme is practical,
incorporate the DTI into the individual aircraft maintenance programme. If the inspection is
either impractical or impossible, incorporate a replacement time for the repair ih® t
individual aircraft maintenance programméhe threestage approach discussedAmnex lof

this AMC may be used, if appropriate.
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4.  Repair Assessment guidelines
4.1. Criteria to assist in developing the repassessment guidelines

The following criteria are those developed for the fuselage pressure boundary, similar to
those found in FAA AC 123 and previous JAA and EASA documentation. DAHs may find
it appropriate to develop similar practices for other typef aircraft and areas of the
structure.

The purpose is to develop repair assessment guidelines requiring specific maintenance
programmes, if necessary, to maintain the damagjerance integrity of the repaired
airframe. The following criteria have bedaveloped to assist in the development of that
guidance material:

(@) Specific repair size limits for which no assessment is necessary may be selected for
each model of aircraft and structural location. This will enable the burden on the
operatortobe My A YAASR gKAfS SyadaNAy3a GKIFIG GKS
programme remains valid.

(b) Repairs that are not in accordance with SRM must be reviewed and may require
further action.

(c) Repairs must be reviewed where the repair has been installedcordance with
SRM data that have been superseded or rendered inactive by new damage
tolerant designs.

(d) Repairs in close proximity to other repairs or modifications require review to
determine their impact on the continued airworthiness of the aircraft.

(e) Repairs that exhibit structural distress should be replaced before further flight.
4.2. Repair assessment methodology.

The next step is to develop a repair assessment methodology that is effective in
evaluating the continued airworthiness of existingpairs for the fuselage pressure
boundary. Older aircraft models may have many structural repairs, so the efficiency of
the assessment procedure is an important consideration. In the past, evaluation of
repairs for damagéolerance would require direct asstance from the DAH. Considering
that each repair design is different, that each aircraft model is different, that each area
of the aircraft is subjected to a different loading environment, and that the number of
engineers qualified to perform a damat@erance assessment is small, the size of an
assessment task conducted in that way would be unmanageable. Therefore, a new
approach has been developed as an alternative.

Since repair assessment results will depend on the model specific structure andgloadin
environment, the DAHs should create an assessment methodology for the types of
repairs expected to be found on each affected aircraft model. Since the records on most
of these repairs are not readily available, locating the repairs will necessitateygugve

the structure of each aircraft. A survey form is created by DAH that may be used to record
key repair design features needed to accomplish a repair assessment. Airline personnel
not trained as damagtlerance specialists can use this form to documehé
configuration of each observed repair.

Some DAH have developed simplified methods using the information from the survey
form as input data, to determine the damag@erance characteristics of the surveyed
repairs. Although the repair assessments dtdae performed by well trained personnel
familiar with the model specific repair assessment guidelines, these methods enable
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4.3.

appropriate staff, not trained as a damatmerance specialist, to perform the repair
assessment without the assistance of theHTThis methodology should be generated by
the aircraft TCH. Model specific repair assessment guidelines will be prepared by the
TCHs.

From the information on the survey form, it is also possible to classify repairs into one of
three categories:

Category A: A permanent repair for which the baseline zonal inspection (BZI), (ty
maintenance inspection intervals assumed to be performed by n
operators), is adequate to ensure continued airworthiness.

Category B: A permanent repair that requiss supplemental inspections to ensu
continued airworthiness.

Category C: A temporary repair that will need to be reworked or replaced prior to
established time limit. Supplemental inspections may be necessa
ensure continued airworthiness pritw this limit.

When the LOV of the maintenance programme is extended the initial Categorisation of
Repairs may need review by the TCH and operator to ensure these remain valid up until
the new LOV.

Repair assessment process

There are two princigaechniques that can be used to accomplish the repair assessment.
The first technigue involves a threstage procedure. This technique could be well suited
for operators of small fleets. The second technique involves the incorporation of the
repair assessent guidelines as part of an operator's routine maintenance programme.
This approach could be well suited for operators of large fleets and would evaluate
repairs at predetermined planned maintenance visits as part of the maintenance
programme. DAHs andperators may develop other techniques, which would be
acceptable as long as they fulfil the objectives of this proposed rule, and are approved by
the Agency.

The first technique generally involves the execution of the following three stages. (See
Figure.AB2)1):
Stage 1 Data Collection

This stage specifies what structure should be assessed for repairs and collects data for
further analysis. If a repair is on a structure in an area of concern, the analysis continues,
otherwise the repair does not requireadsification per this programme.

Repair assessment guidelines for each model will provide a list of structure for which
repair assessments are required. Some DAHs have reduced this list by determining the
inspection requirements for critical details. Ifettrequirements are equal to normal
maintenance checks (e.g., BZI checks), those details were excluded from this list.

Repair details are collected for further analysis in Stage 2. Repairs that do not meet the
minimum design requirements or are significgndegraded are immediately identified,
and corrective actions must be taken before further flight.

Stage 2 Repair Categorisation

The repair categorisation is accomplished by using the data gathered in Stage 1 to answer
simple questions regarding structuidiaracteristics.
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If the maintenance programme is at least as rigorous as the BZI identified in the

TCH's model specific repair assessment guidelines, well designed repairs in good
condition meeting size and proximity requirements are Category A. Siroptition and
design criteria questions are provided in Stage 2 to define the lower bounds of Category
B and Category C repairs. The process continues for Category B and C repairs.

STAGE 1
AREA / COMPONEN
LOCATION
AREA WITNO AREA WITHNEED
NEED FOR FOREVALUATION
EVALUATION
v
STAGE 2
REPAIR

CATEGORIZATION

CATEGORY A CATEGORY B CATEGORY C

A 4
STAGE 3

INSPECTION /REPLACEMENT
REQUIREMENTS

v v \ 4

INSPECTIONS APPLY GUIDELINES IN RE GUIDELINES RROT BE
REQUIREMENTS DOCUMENT TO DETERMI APPLIED. SEND DETAILS
DEFINED IN SRM INSPECTION REQUIREME MANUFACTURER FOR

ASSESSMENT

Figure A3R)-1. Repair Assessment Stages
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Stage 3 Determination of Structural Maintenance Requirements

The specific supplemental inspection and/or replacement requirements for Category B
and C repairs are determined in this stage. Inspection requirements forefbesr are
determined by calculation or by using predetermined values provided by the DAH, or
other values obtained using an Agency approved method.

In evaluating the first supplemental inspection, Stage 3 will define the inspection
threshold in flight cyles measured from the time of repair installation. If the time of
installation of the repair is unknown and the aircraft has exceeded the assessment
implementation times or has exceeded the time for first inspection, the first inspection
should occur by th next "Ccheck" interval, or equivalent cycle limit after the repair data

is gathered (Stage 1).

An operator may choose to accomplish all three stages at once, or just Stage 1. In the
latter case, the operator would be required to adhere to the schedpkciied in the
Agency approved model specific repair assessment guidelines for completion of Stages 2
and 3. Incorporating the maintenance requirements for Category B and C repairs into an
operator's individual aircraft maintenance or inspection progranuoeapletes the repair
assessment process for the first technique.

The second technique would involve setting up a repair maintenance programme to
evaluate all applicable structure as detailed in paragraph 2.6 at each predetermined
maintenance visit to coimin that they are permanent. This technique would require the
operator to choose an inspection method and interval in accordance with the Agency
approved repair assessment guidelines. The repairs whose inspection requirements are
fulfilled by the chosen gpection method and interval would be inspected in accordance
with the approved maintenance programme. Any repair that is not permanent, or whose
inspection requirements are not fulfilled by the chosen inspection method and interval,
would either be:

(@) Upgraded to allow utilisation of the chosen inspection method and interval, or

(b) Individually tracked to account for the repair's unique inspection method and
interval requirements.

This process is then repeated at the chosen inspection interval.

Repais added between the predetermined maintenance visits, including interim repairs
installed at remote locations, would be required either to have a threshold greater than
the length of the predetermined maintenance visit or to be tracked individually to
accaunt for the repair's unique inspection method and interval requirements. This would
ensure the airworthiness of the structure until the next predetermined maintenance visit,
at which time the repair would be evaluated as part of the repair maintenance
programme.

5. Maintenance programme changes

When a maintenance or inspection programme interval is revised, the operator should evaluate
the impact of the change on the repair assessment programme. If the revised maintenance or
inspection programme intervalg@greater than those in the BZI, the previous classification of
Category A repairs may become invalid. The operator may need to obtain approval of an
alternative inspection method, upgrade the repair to allow utilisation of the chosen inspection
method ard interval, or recategorise some repairs and establish unique supplemental
inspection methods and intervals for specific repairs. Operators using the "second technique”
of conducting repetitive repair assessments at predetermined maintenance visits would
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evaluate whether the change to the predetermined maintenance visit continues to fulfil the
repair inspection requirements.

6. SRM update

The general section of each SRM will contain brief descriptions of datokgance
considerations, categories of repsi description of baseline zonal inspections, and the repair
assessment logic diagram. In updating each SRM, existing location specific repairs should be
labelled with appropriate repair category identification (A, B, or C), and specific inspection
requirements for B and C repairs should also be provided as applicable. SRM descriptions of
generic repairs will also contain repair category considerations regarding size, zone, and
proximity. Detailed information for determination of inspection requirementf héave to be
provide in for each model. Repairs which were installed in accordance with a previous revision
of the SRM, but which have now been superseded by a new datosgant design, will require
review. Such repairs may be reclassified to Categooy 8, requiring additional inspections
and/or rework.

7.  Structure modified by a STC

The current repair assessment guidelines provided by the TCH do not generally apply to
structure modified by a STC. Nonetheless it is expected that all structure mdwif@tC should

be evaluated by the operator in conjunction with the STC holder. The STC holder should
develop, submit, and gain Agency approval of guidelines to evaluate repairs to such structure
or conduct specific damagelerance assessments of knownpegrs and provide appropriate
instructions to the operator.

It is expected that the STC holder will assist the operators by preparing the required documents.
If the STC holder is out of business, or is otherwise unable to provide assistance, the operator
would have to acquire the Agency approved guidelines independently. To keep the aircraft in
service, it is always possible for operators, individually or as a group, to hire the necessary
expertise to develop and gain approval of repair assessment guidalimthe associated DSG.
Ultimately, the operator remains responsible for the continued safe operation of the aircraft.

[Amdt 20/2]
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ED Decision 2007/019/R
1. DETERMINING THE AGE OF A REMOVABLE STRUCTURAL COMPONENT

Determining an actual component age or assigning a conservative age provides flexibility and
reduces operator burden when implementing DT data for repairs and modficatto
structural componentsin some cases, the actual component agaynibe determined from
records. If the actual age cannot be determined this way, the component age may be
conservatively assigned using one of the following fleet leader concepts, depending upon the
origin of the compnent:

(@) If component times are not available, but records indicate that no part changes have
occurred, aircraft flight cycles or flight hours can be used.

(b) If no records are available, and the parts could have been switched from one or more
older arcraft under the same maintenance programme, it should be assumed that the
time on any component is equal to thedeist aircraft in the programmelf this is
unknown, the time should be assumed equal to the same model aircraft that is the oldest
or has tle most flight cycles or flight hours in the world fleet.

(c) A manufacturing date marked on a component may also be used to help establish the
O2YLRyYySyidQa 38 Ay TFtAaAakKaG OedtSa 2N FtA3IKIDG
reasoning and comparing fo aircraft in the affected fleet with the saeor older
manufacturing date.

If none of these options can be used to determine or assign a component age or total number
of flight cycles or flight hours, a conservative implementation schedule can belise&bby

using the guidelines applied in paragraph 3. of this appendix, for the initial inspection, if
required by the DT data.

2. TRACKING

An effective, formal, control or tracking system should be established for removable structural
components that aradentified as FCBS or that contain FO8s will help ensure compliance
with maintenance programme requirements specific to repairs and modifications installed on
an affected emovable structural componenParagraph 4 of this appendix, provides options
that could be used to alleviate some of the burdens associated with tracking all repairs to
affected ranovable structural components.

3. DEVELOPING AND IMPLEMENTING DT DATA
(@) Repairs

Accomplish the initial repair assessment of the affected structuralpmrant at the
same time as the aircraft level repair survey for the aircraft orctvline component is
installed. Develop the DT data per the process given in Step 3 of Appendix 6 and
incorporate the DTI it the maintenance programmeme.

(b)  Modifications

Accomplish the initial modification assessment of the affected structural component at
the same time as the aircraft level modification assessment for the aircraft achwvithe
component is installedDevelop the DT data and incorporate the DTloirthe
maintenance programmeme.
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If the actual age of the repairs or modifications installation, or the total number of flight
cycles or flight hours is known, use that information to establish when the initial
inspection of thecomponent should be performe®epeathe inspection at the intervals
provided by the TCH or STC Holder for the repair or modification installed on the
component.

If the actual age of the repairs or modifications installation, or the total number of flight
cycles or flight hours is unknownytithe component age or total number of flight cycles

or flight hours is known, or can be assigned conservatively, use the component age, or
total number of flight cycles or flight hours to establish when the initial inspection of the
component should begrformed. Repeat the inspection at the intervals provided by the
TCH or STC Holder for the repairs and modifications against the component.

As an option, accomplish the initial inspection on the affected component at the rext C
check (or equivalent inteal) following the repair assessmerRepeat the inspection at
the intervals provided by the TCH or STC Holder for the repairs and modif&catgainst

the component.

4. EXISTING REPAIRS AND MODIFICATIOGBPONENTS RETRIEVED FROM STORAGE.

(@) If the time on the component (in flight cycles or flight hours) is known, or can be
conservatively assigned, perform the following:

(1) Survey the component,
(2) Disposition the repairs and modifications,
(3) Implement any DTI in accordance with the approsetedule,

(4) Accomplish the initial inspection using the actual age of the repairs or
moadifications, or total number of flight cycles or flight hours, if known. If the age
of the repairs or modifications is not known, use the component age. Repeat the
inspection at the intervals given for the repairs or modifications against the
component.

(b) If the time on the component (in flight cycles or flight hours) is unknown and cannot be
conservatively assigned, perform the initial repair or modification assesat of the
affected component prior to installatioperform the following actions:

(1) Develop the DT data per the process given in paragraph 3 ohgpeindix 3f this
AMC as applicable.

(2) Incorporate amyDTI into the maintenance programme.

(3) Accomplish the first inspection on the affected component at the nesthétk (or
equivalent interval) following the repair or modification assessment.

(4) Repeat the inspection at the intervals given for the repaimodification against
the component.

5. IMPLEMENTATION OPTIONS TO HELP REDUCE TRACKING BURDEN

The following implementation techniques could be used to alleviate some of the burdens
associated with tracking repairs to affected removable structural comptmneThese
techniques, if used, would need to be inchelin the Maintenance Programmenaand may
require additional EASA approval and TCH or STC Holder input for DTI.
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(@)

(b)

[Amdt 20/2]

Upgrading Existing Repairs

As an option, existing repairs may be removed and wggato zero time the DTI
requirements of the repair and establish an initiacking point for the repaifNormally,
this would be done at or before the survey for maximum bené&fie initial and repetitive
inspections for the upgraded repair would thee accomplished at the intervals given
for the repair against the component.

A repair could also be upgraded to one whose inspection requirements and methods are

' f NEF Re FdzZ FAf f SR néedr irdspéctiéh lpiSgdmimeam@matireprt A y (i Sy |
would then be repetitively inspected at each routine inspection iag applicable to the

repair. Specific tracking would not be required because that area of the aircraft would

already be normally inspected on each aircraft in the fleet as part of the exigtprg\ed

maintenance programmeL ¥ G KS 2 LISNI 62NRA& LINPINI YYS Ay
affect on requirements for specific tracking would have to bevaluated.

Special Initial and/or Routine Inspections

As an option, existing repairs may have spénitial inspections accomplisdeduring the
component surveyThis initial inspection establishes an initial tracking point for the
repair. Following this initial inspection, the DTI requirements (e.g., repetitive inspections)
of the repair would be imigmented.

In addition, special routine inspections could be defined for typical repairs that could be
applied at a normal intervalln this case, an operator could check the affected
components on each aircraft for this type of a repair at the definegruatl. If the repair

were found, the special inspection would be applied to ensure its airworthiness until the
next scheduled check. This alleviates the need to specifically track affected components
for every repair, especially typical ones.

The devebpment of inspection processes, methods, applicability and intervals will
probably require the assistance of the TCH or Sdl@eHfor the FCS in question.
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ED Decision 2007/01R
Guidelines for Following the Service Bulletin (SB) Flow Chart

NOTEWAhile it is believed that this guidance is fairly comprehensive, it may noeadevery possible
situation. It is therefore incumbent on the user to use good judgment and ratiowlken making any
determination.

Screening SBs to determine which ones require DT data is primarily a TCH responsibility.

The result of this screening is a list of SBs which require special directed inspectiensute
continued airworthinessThe SBs included on the list will be grodfeto Type | and Type Il SBs. Tipe

SBs have existing DT data and Typ&sl8quire developing DT dafBhe list is not comprehensive

and will not include all of the SEissociated with an aircraBpecificlly, the list will not include those

SBs where a BZI programme developed for the Repair Assessment Programme has been determined
to be sufficient to meet the damage tolerance requirements for thB&@hat is affected by the 8.

note should be prominengl placed somewhere in the Compliance Document stating that SBs not
included in the list satisfy the DT data requirement.

GV'[[ {.& 1129 .99b 9+![!1¢95 Chw 5!a!D9 ¢h[9w! b/
BULLETINS NOT INCLUDED IN THIS LIST HAVE BEENNEBTERMSATISFY THE DAMAGE

TOLERANCE REQUIREMENT BY INSPECTIONS COVERED IN THE BZI. THE BZI IS DOCUMENTEL
{9/ ¢Lhb -® --® -® hC ¢19 a!Lb¢9b!b/ 9 t[!DbbLbD 5

Query 1  Does the SB address a structurgdai or a modification to FCS?

Historically,any SB, service letter or other document that lists ATA chapters 51 through
57 could provide repair or modification insttians that may require DT dathn addition,
certain repairs or modifications accomplished under otAd@ A chapters may affect FCS.
The first step in the screening process is to identify all such service instructions and
develop a list of candidates for review (Q2).

Query 2  Does the service instruction specify either a repair or modificatat creates or affects
FCS?

If it does, therthe service instructiomequires further review (Q3)f it does not, then the
service instruction does not require further review.

Query 3 Is theservice instruction mandated?

Service bulletins and other service instructions that are mandated by an AB ha
requirements to ensure inspection findings (e.g., detected cracks or other structural
damage/degradation) aredalressed in an approved mannérthe TCH can demonstrate
that it applies a process for developing inspection programmes for mandated SBs using
DT data and/or serviebased inspection results, and for continuously reviewing the SBs
for their adequacy to detect cracks in a timely manribe mandated SBs should then be
considered as compliant thi the intent of this proces®Otherwise, the TCH will need to
demonstrate the inspection programme in the mandated SB has been developed using
DT data and/or appropriate seice-based inspectiomesults.The outcomes of Query 3
branch to two unrelated boxes (Q@4if mandated by an AD) or (@74f not mandated by

an AD).
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Query 4  Does the SB or service instrugticontain terminating action?

Query 3 established that the inspection programme foe thaseli®@ configuration is
acceptable.

Query 5 Does the teminating action have DT data?

If the terminating action has a documented continuing airworthiness inspection
programme based on damage tolerance principals, therfurther review is required.
TheSB sbuld be documented in the liskf the terminating action does not have DT data,
or the status of the inspection programme cannot be verified, then further review is
necessary (Q6).

Query 6  Does tle SB address a sdite part?

If it doesno further action is requiredOtherwise, damagé#olerance based inspections
will need to be developednd provided to the operatorsthe SB should be included in
the list along with where to find the required continued airworthiness inspection
programme.

Query 7 InQuery 3 a structural SB that wasndated by AD was identified.

Query 7 asks if a oAme inspection is required to satisfy the inteoitthe requirement.

If it does, it is deemed that this is being done to verify that a condition does not exist and,
on finding that condition, correct that conddn to baseline configurationAs such,
normal SSID programmes would then be expected to cover any required continued
airworthiness inspections. If a repair is necessary, itis further assumed that this was done
by reference to he SRM or other suitable mearido further action is required if this is

the case and, if a repair was necessary, other means exigteomine the required DT

data. If no inspections or multiple inspections are required, additional evalnais
required (Q8).

Query 8 s this a major structural desighange (e.g., modification)?

This is a TCH decision that is part of the original certification process and & not
major/minor repair decisionlf it is not a major design change then prodge Q10, if
not, proceed to Q9.

Query 9 Does the change require natestructive inspections to verify the integrity of the
structure or are normal routine maintenance inspections (as delineated in the BZI)
sufficient?

This is a subjective question and maguire reevaluating the change and determining
where specific fague cracking might be expectdtinormal maintenance inspections are
adequate, no further action is required. Otherwise, proceed to Q10.

Query 10 Does the SB contain DT data for both baseline and modied aircraft configurations?

If so, the SB is satisfactory. Otherwise, damage tolerbased inspections will need to
be developedand provided to the operatorsThe SB should be documented in the list
along with where to find the redted continued airworthiness inspection programme.

Service Bulletin Screening Procedure
1.  The TCH will perform the screening and the Structures Task Group will validate the results.

2. Alist of all SBs requiring action will be includedhe TCHCompliance Document.hose not
requiring action will not be in the list.

Powered by EASA eRules Page2530f 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2620
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

3. Service Bulletins included on the list will fall into one of two general types:
T Type Ig SBs which have existing DT data.
T Type li¢ Service Bulletins that require developing DTada
4.  TCH actions:
T Type I¢ No action required.
T Type lic Develop DT data and make it available to operators.
5. Operator actions (apply to both SB Types):
T Review SB incorporation on a tail number basis.

T For incorporated SBs that rely on BZI (i.e.special inspections required based on DTE
performed), reconcile any maintenance planning document structural inspection
escalations.

T For incorporated SBs that require DTI, verify that DTI has been included in the operations
specification and include itiff is missing.

Powered by EASA eRules Page2540of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2620
x E ASA Compliance foAirworthiness of Products, Part
el and Appliances (AMQ0) (Amendment 16)

All Service Bulletins

structural
sarvice
Bulletin?

MO

Mo Action Required,
5B is Not
Documented on List

: )

Does 5B affect
or Create FCST

YE3 MO

Does 56 Major DI
15 56 Require Structural Insp=ctions
Mandated Cne-time Design Required?
by AD? Inspection? Chanee?

Dpes 58 Does 58

contain 3 contain OT
Terminating pata for both
Action? Baseline and

Modification?

Dioas the
Terminating
Action Have
OT data?

5B is satisfactory
Document on List

YE5

L 4

L J

Develop Required DT data
and Document on List

Does the 5B
gddress Safe
Life parts?

L J

NG

Figure A3(4)1. Service Bulletin (SB) Flow Chart
[Amdt 20/2]
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ED Decision 2017/019/R

1.  Passengeto-freighter conversiongincluding addition of main deck cargo doors).

2. Gross weight increases (increased operating weights, increased zero fuel weights, increased
landing weights, and increased maximum takeoff weights).

3. Installation of fuselage cutouts (passenger entry do@mergency exit doors or crew escape
hatches, fuselage access doors, and cabin window relocations).

4.  Complete reengine or pylon modifications.
Engine huskkits.

6. Wing modifications such as installing winglets or changes in flight control seffisgsiroop),
and modification of wing trailing edge structure.

7. Modified skin splices.

8.  Antenna Installations.
Any modification that affects several stringer or frame bays.

10. An modification that covers structure requiring periodic 8spi A2y o6& (GKS 2 LX
maintenarce programme.

11. An modification that results in operational mission change thgnhificantly changes the
YIydzFl OGdzZNBENDa f 21 R 2 NJ-b-freiyBer donvarsid®)O i Ndzy 6 ST

12. An modification that changesreas of the fuselage that prevents external visual inspection (e.g.,
installation of a large external fuselage doubler that results in hiding details beneath it).

13. In general, attachmerof interior monuments to FC$iterior monuments include largéems
of mass such as galleys, closets, and lavatories.

[Amdt 20/2]
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ED Decision 2007/019/R

1. GENERAL

Before an operator may include a CPCP in its maintenance or tisppmogramme, the Agency
shoul review and approve that CPCe Agency review is intended to ensure that the CPCP
is comprehensive and systematfide operator should show that the CPCP is comprehensive in
that it addresses all corrosion likely to aftePrimary Structure and is systematic in that if it
provides:

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

(b) These procedures are adjusted when they result in evidence that corrosion iimgt b
controlled to an established acceptable level (Level 1 or better).

1.1 Purpose

This appendix gives guidance to operators and DAHs who are developing and
implementing a Corrosion Prevention and Control Programme (CPCP) for aeroplanes
maintained in accalance with a maintenance programme developed in compliance with
Part M M.A.302.

CPCPs have been developed by the DAH with the assistance of aircraft operators and
competent authorities. They relied heavily on service experience to establish CPCP
implementtion thresholds and repeat intervals. Since that time a logical evaluation
process has been developed to ensure environmental damage is considered in the
evaluation of aircraft structure. This process is identified in ATA -B1SBheduled
Maintenance Develpment document, which introduced the CPCP concept in revision 2,
circa 1993. The Agency will accept a CPCP based on this document and the information
in this advisory circular. The Agency will also accept any other process that follows the
guidelines inlhis AMC.

2. DEFINITIONS

T Allowable Limit The allowable limit is the amount of material (usually expressed in
material thickness) that may be removed or blended out without affecting the ultimate
design strength capability of the structural membdédlowable limits may be established
by the TCH/DAH. The Agency may, also, establish allowable limits. The DAH normally
publishes allowable limits in the SRM or in SBs.

T Baseline ProgrammeA baseline programme is a CPCP developed for a specific model
aergplane. The TCH typically, develops the baseline programme. (See TCH Developed
Baseline Programme, below) However, it may be developed by a group of operators who
intend to use it in developing their individual CPCP (See Operator Developed Programme,
below). It contains the corrosion inspection tasks, an implementation threshold, and a
repeat interval for task accomplishment in each area or zone. Development of a
A2aGSYFGAO FYR O2YLINBKSYaAdS /t/t F2NIJ AyQ
programme.

T Basic ask(s).The basic task is a specific and fundamental set of work elements that
should be performed repetitively in all task areas or zones to successfully control
corrosion. The contents of the basic task may vary depending upon the specific
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requirements m an aeroplane area or zone. The basic task is developed to protect the
Primary Structure of the aeroplane.

T Corrosion Prevention and Control Programme (CPG®)Corrosion Prevention and
Control Programme (CPCP) is a comprehensive and systematic appraamitradling
corrosion such that the load carrying capability of an aircraft structure is not degraded
below a level necessary to maintain airworthiness. It contains the basic corrosion
inspection task, a definition of corrosion levels, an implementatioreghold and a
repeat interval for task accomplishment in each area or zone, and specific procedures if
corrosion damage exceeds Level 1 in any area or zone. A CPCP consists of a basic corrosion
inspection task, task areas, defined corrosion levels, andnptiance times
(implementation thresholds and repeat intervals). The CPCP also includes procedures to
notify the competent authority of the findings and data associated with Level 2 and Level
3 corrosion and the actions taken to reduce future findingseteel 1.

T Implementation Threshold (IT).The implementation threshold is the aircraft age
associated with the first time the basic corrosion inspection task should be accomplished
in an area or zone.

T Level 1 CorrosioriLevel 1 corrosion is:

(1) Corrosion,occurring between successive corrosion inspection tasks that is local
and can be reworked or blended out within the allowable limit; or

(2) Corrosion damage that is local and exceeds the allowable limit, but can be
attributed to an event not typical of o NI & 2 N & dzal 3S 2F 20 KSNJ |
fleet (e.g. mercury spill); or

(3) Operator experience has demonstrated only light corrosion between each
successive corrosion inspection task inspection; and, the latest corrosion
inspection task results in niwork or blend out that exceeds the allowable limit.

T Level 2 Corrosion. Level 2 corrosion is that corrosion occurring between any two
successive corrosion inspections task that requires a single rework or blend out which
exceeds the allowable limit.

OR,

Corrosion occurring between successive inspections that is widespread and requires a
single blenebut approaching allowable rework limits. i.e. it is not light corrosion as
provided for in Level 1, definitiorBj.

A finding of Level 2 corrosion requirespeadr, reinforcement, or complete or partial
replacement of the applicable structure.

Note: A statement of fact in previously mandated CPCPs states: corrosion findings that
were discovered during the corrosion inspection task accomplished at the
implementaion threshold, and which require repair, reinforcement, or complete
or partial replacement of the applicable structure, should not be used as an
indicator of the effectiveness of the operators CPCP. The argument is that an
operator's corrosion programme fefctiveness can only be determined after a
repeat inspection has been performed in a given inspection task area. This
argument is valid for aircraft with mandated corrosion prevention and control
programmes introduced after the aircraft has been in serfac@ number of years
without a CPCP. This argument, however, may not be valid for aircraft that have
been maintained using a design approval holders CPCP. Consequently, corrosion
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findings exceeding level 1 found on the corrosion inspection task impleatient
threshold may have been set too high by the design approval holder and action
should be taken to readjust the implementation threshold.

T Level 3 CorrosionLevel 3 corrosion is that corrosion occurring during the first or
subsequent accomplishment$ @ corrosion inspection task that the operator determines
to be an urgent airworthiness concern.

Note: If level 3 corrosion is determined at the implementation threshold or any repeat
inspectin then it should be reportedAny corrosion that is more thathe maximum
acceptable to the design approval holder or the Agency must be reported in accordance
with current regulations. This determination should be conducted jointly with the DAH.

T Light CorrosionLight corrosion is corrosion damage so slight thatoeah and blenebut
over multiple repeat intervals (RI) may be accomplished before material loss exceeds the
allowable limit.

T Local CorrosionGenerally, local corrosion is corrosion of a skin or web (wing, fuselage,
empennage or strut) that does not exceede frame, stringer, or stiffener bay. Local
corrosion is typically limited to a single frame, chord, stringer or stiffener, or corrosion of
more than one frame, chord, stringer or stiffener where no corrosion exists on two
adjacent members on each sidéthe corroded member.

T Operator Developed Programmen order to operate an aeroplane in compliance with
the maintenance programme of Pavt an operator should include in its maintenance or
inspection programme an approved CPCP. An operator may adoptbdiseline
programme provided by the DAH or it may choose to develop its own CPCP, or may be
required to if none is available from the DAH. In developing its own CPCP an operator
may join with other operators and develop a baseline programme similar to a TCH
developed baseline programme for use by all operators in the group. The advantages of
an operator developed baseline programme are that it provides a common basis for all
operators in the group to develop their CPCP and it provides a broader experiasee b
for development of the corrosion inspection tasks and identification of the task areas.

T Repeat Interval (RI).The repeat interval is the calendar time between the
accomplishment of successive corrosion inspection tasks for a task area or zone.

T Task Ara. The task area is a region of aircraft structure to which one or more corrosion
inspection tasks are assigned. The task area may also be referred to as a zone.

T TCH Developed Baseline Programn#es part of the ICA, the TCH should provide an
inspection prgramme 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 structure after
inspection. Inorder for the inspections to be effectively accomplished, the TCH should
include, in the ICA, corrosion removal and cleaning procedures and reference allowable
limits. The TCH should include all of these corrosgated activities in a manual,
referred © as the Baseline Programme. The Baseline Programme manual is intended to
facilitate operator.

T Urgent Airworthiness ConcermAn urgent airworthiness concern is damage that could
jeopardises continued safe operation of any aircraft. An urgent airworthinessern
typically requires correction before the next flight and expeditious action to inspect the
20KSNJ FANDODNI Fd Ay GKS 2LISNIG2NRa FtSSao
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T Widespread Corrosionwidespread corrosion is corrosion of two or more adjacent skin
or web bays (a web bay is defthby frame, stringer or stiffener spacing). Or, widespread
corrosion is corrosion of two or more adjacent frames, chords, stringers, or stiffeners.
Or, widespread corrosion is corrosion of a frame, chord, stringer, or stiffener and an
adjacent skin or webay.

T Zone.(See task area)
3. DEVELOPMENT OF A BASELINE PROGRAMME
3.1. Baseline Programme.

The objective of a baseline programme is to establish requirements for control of
corrosion of aircraft structure to Level 1 or better for the ogional life of he aircraft.

The baseline programme should include the basic task, implementatiesttblds, and
repeat intervalsThe baseline programme should also include procedures to notify the
competent authority of the findings and data associated with Level 2 laankl 3
corrosion and the actions taken to reduce future findings to Level 1.

3.1.1.Baseline Programme considerations.

To establish an effective baseline programme consideratibthe following is
necessary:

(@) The flight and maintenance history of ta@craft model and perhaps similar
models;

(b) The corrosion properties of the materials used in the aircraft structure;
(c) The protective treatments used,;

(d) The general practices applied during construction and maintenance; and
(e) Local andvidespreal corrosion (See Figure A3

When determining the detail of the corrosion inspection tasks, the implementation
threshold, and the repeat interval, a realistic operational environment should be
considered. Technical representatives of both thédTadid the operators should
participate in evaluating the service history and operational emment for the
aircraft model.For new aircraft models and for aircraft models that have been in
operation for only a short time, technical representatives of igers of similar
aircraft models should be invited to participate.
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EXAMPLES OF LOCAL AND WIDESPREAD CORROSICN IN FUSELAGE FRAME

LOCAL CORROSION
{Corrosion accumring in non-adjacent frames)

WIDESPREAD CORROSION
(Corrosion occurring in adjacent frames)

Figure A41

3.1.2.TCH developed Baseline Programme

During the design development process, the TCH should provide a baseline
programme as a part of the instructions for continued aintharess. The TCH
initially evaluates service history of corrosion available for aircraft of similar design
used in the same operational environment. Where no similar design with service
experience exists those structural features concerned should be @skassg the
environmental damage approach of ATA M&@he TCH develops a preliminary
baseline progamme based on this evaluatiomhe TCH then convenes a working
group consisting of operator technical representatives and representatives of the
participaing competent authorities. The working group reviews the preliminary
baseline programme to assure that the tasks, implementation thresholds, and
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repeat intervals are practical and assure the continued airworthiness of the
aircraft. Once the working grougeview is complete, the TCH incorporates the
baseline programme into the instructions for continued airworthiness. (See Figure
A42)

TCH Evaluates Corrosipn
Service History

\_l

TCH Convenes a Working
Group and Establishes|a
Baseline Programme

\_l

TCH Incorporates
Baseline Programme injo
the Instructions for
Continued Airworthinesg

Figure A42: TypeCertificate Holder Developed Baseline Programme

3.1.3 Operator Developed b gramme.

There may be instances where the TCH does not provide a baseline programme. In
such instances, an operator may develop its CPCP without using a baseline
programme, as long as the operator developed CPCP igstamtswith the
requirements..It would be beneficial for an operator developing its own CPCP to
consult other operators of the same or similar aircraft models in order to broaden
the service experience available for use in preparing its programme. When a TCH
prepared baseline programme usavailable, a group of operators may prepare a
baseline programme from which each operator ie tiroup will develop its CPCP.

(@) Operator Developed Baseline Programme

An operatordeveloped baseline programme should pay particular attention
to corrosionprone areas of the aircraft such as:

(i)  Exhaust trail areas,

(i)  Battery compartments and battery vent openings,
(i)  Areas surrounding lavatories, buffets, and galleys,
(iv) Bilges,

(v) Fuselage internal lower structure,
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(vi)  Wheel wells and landingear,

(vii) External skin areas,

(viii) Water entrapment areas,

(ix) Engine frontal areas and cooling air vents,

(X)  Electronic or avionics compartments, and

(xi)  Flight control cavities open during takeoff and landing.

Note: Corrosion Prevention and Control Programmes for large transports
were developed based on a triad amongst the Airworthiness Authorities,
design approval holders, and the operators for the particular model
aeroplane. If operator(s) were to develop a CPGH tinay want to follow

the example of the large transports.

Lead Operator Evaluates
Corrosion Service
History

Are Multiple
Operators Involve

No

Yes

Convene Working Group
and Establish Baselin
Program

1Y%

Publish Baseline
Program

A 4

Operator develops CPCP

(b) Individual Operator Developed CPCP.

An operator may develop its CPCP without reference to a baseline
programme; so long as the CPCP is consistent with the reneires ofthe
applicable operating rule&ny operator who develops its own CPCP without
a baseline programme, should review all available corrosion related service
data on the individual aircraft model and on like design details in similar

Powered by EASA eRules Page263of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2620
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

aircraft modelss KSy G KS 2LISNF d2NRa RIEGE yR (f
data shows no entries.

3.1.4.Continuous Analysis and Surveillance.

¢KS 2LISNIi2NDa O2yiGAydzzdza Fylfeaira | yR
procedures to review corrosion inspection task findirmnd establish corrosion

levels. These procedures should provide criteria for determining if findings that
exceed allowable limits are an isolated incident ndtdy OF f 2 F (G KS 2 LISNJI
¢KS 2LISNIG2NRE& LINPINFYYS &aKe dampetent £ &2  LJ
authority whenever a determination of Levelor Level 3 corrosion is madeue

to the potential urgent airworthiness concern associated with a Level 3 finding, the

2 LIS NJ ( 2 NX & howd\aBovide Ruitifgation &s soon as possible buttn

later than 3 calendar days after the Level 3 determination has been made.

3.2. Baseline Programme Manual.

The baseline programme manual should include instructions to implement the baseline
CPCP. It may be in a printed form or other form accdptabthe competent authority.

It should, also, be ia form that is easy to revis&@he date of the last revisiomsuld be
entered on each pagd.he baseline programme manual should clearly be identified as a
baseline CPCP programme. The aircraft make, manwtkhe person who prepared the
marual should also be identified.

3.2.1.Purpose and Background.

This section of the manual should state the purpose of the baseline
programme which is, to establish minimum requirements for preventing and
controlling correion that may jeopardise continuing airworthsg of the
aircraft model fleetThe section should further state that an operator should
include an effective CPCP in its maintenance or inspection programme.

3.2.2.Introduction.

The introduction should inctie a general statement that corrosion becomes
more widespread as aircraft age and that it is more likely to occur in
conjunction with other dmage such as fatigue crackifthe introduction
should also indicate that it is not the intent of a CPCP to estaligid
requirements to eliminate all corrosion in the fleet, but to control corrosion
at or below levels that do not jeopardise continued airworthiness. However,
due to the unpredictability of corrosion it must be removed and the
structure repaired anaorrosion prevention treatment reapplied.

3.2.3.Programme Application.

For a programme to be fully effective, it is essential that a corrosion
inspection task be applied to all areas where corrosion may affect Primary
Structure. This section should recoraend that priority for implementing the
CPCP be given to older aeroplanes and to areas requiring significant changes
to previous maintenance procedures in order to meet corrosion prevention
and control requirements. This section should allow an operatootdinue

its current corrosion control procedures in a given task area or zone where
there is documentation to show that corrosion is being consigye
controlled to level 1.
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3.2.4.Baseline Programme.

This section should fullyedcribe the baseline pgramme.lt should include
the basic task, corrosion inspection task areas, implementation thresholds,
and repeat intervals.

3.2.5.Reporting System.

Procedures to report findings of Level 2 and 3 corrosion to the competent
authority should be clearly &gblished in this section. All Level 2 and Level 3
findings should be reported in accordance with the applicable AD, operator's
service difficulty reporting procedures or reporting requireg bther
competent authorities.Additional procedures for alertinthe competent
authority of level 3 findings should be established that expedite such
reporting. This report to the competent authority shall be made after the
determination of the corrosion level.

3.2.6 Periodic Review.

This section should establishpariod for the TCH (or lead operator) and
participating operators to meet with the competent authority and review
the reported Level 2 and 3 findings. The purpose of this review is to assess
the baseline programme and make adjustments if neaeg

3.2.7.Corrosion Related Airworthiness Directives.

This section should include a list of all ADs that contain requirements related
to known corrosion related problem&his section should state that these
ADs are in addition to and take precedence over therafms's CPCP.

3.2.8.Developnent of the Baseline Programme.

This section should identify the actions taken inpaeng the baseline
programme. It should include a description of the participants, the
documents (e.g., SBs, service letters, ADs, senffieutty reports, accident
and incident reports) reviewed, and the methodology for selecting and
categorising the corrosion prone areas to be ideld in the baseline
programme.Selection criteria for corrosion prone areas should be based on
areas having imilar corrosion exposure characteristics and inspection
access requirementssome corrosion prone areas that should be considered
are the main wing box, the fuselage crown, the bilge, areaguladatories
and galleys, etcThis section should state thtte implementation threshold
was selected to represent the typical aircraft age beyond which an effective
corrosion inspection task should be implemented for a given task area.

3.2.9.Procedures for Recordir@orrosion Inspection Findings.

The Agency hasot imposed a requirement for additional record keegpiior

an operator's CPCRlowever, the operator should maintain adequate
records to substantiate anyproposed programme adjustmentskor
example, an operator should maintain records to enable the dperto
determine the amount of damage that has occurred during the repeat
interval for each corrosion inspection task. Such data should be maintained
for multiple repeat intervals in order to determine whether the damage
remains constant ois increasin@r decreasingSuch records are necessary
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when an oprator is seeking approval fointerval extension or task
reduction.

3.2.10.Glossary.
This section should define all terms specifically used in the baseline manual.
3.2.11. Application of the Basic Task

This section should describe in detail the bassk.It should provide
procedures describing how to accomplish the following actions:

(@) Removal of all systems equipment and interior furnishings to allow
access to the area.

(b) Cleaning of the areasaequired.

(c) Visual inspection of all task areas and zones listed in the baseline
programme.

(d) Removal of all corrosion, damage evaluation, and repair of structure
as necessary.

(e) Unblocking holes and gaps that may hinder drainage.

()  Application @ corrosion protective compounds.

(g) Reinstallation of dry insulation blankets, if applicable.
3.2.12.Determination of Corrsion Levels Based on Findings.

This section should describe how the corrosion level definitions are used in
evaluating the corrosin findings ad assigning a corrosion lev&his section
should also instruct the operator to consult the DAH or the competent
authority for advice in determining corrosion levels.

3.2.13.Typical Actions Following Deteination of Corrosion Levels.

Thissection should establish criteria for evaluating whether or not the Level
2 or 3 corrosion is occurring on otheraaift in the operator's fleetCrieria

to be considered includeause of the corrosion problem, past maintenance
history, operating envirament, production build standard, years in service,
and inspetability of the corroded areaThese and any other identified
criteria should be used in identifying those aircraft that shouldrmtuded

in a fleet campaignThe results of the fleet campaighould be used to
determine necessary adjtmments in the operator's CPCFhe following
instructions should also be included in this section:

(@) If corrosion exceeding the allowable Ilimit is found during
accomplishment of the corrosion inspection taskplementation
threshold for a task area, it may be necessary to adjust the CPCP. (see
NOTE under level 2 corrosion definition)

(b) A single isolated occurrence of corrosion between successive
inspections that exceeds Level 1 does not necessarily waaant
change in the operators CPQPthe operator experiences multiple
occurrences of Level 2 or Level 3 corrosion for a specific task area,
then the operator should implement a change to the CPCP.
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(c) The operator should not defer maintenance actions lfevé 2 and
Level 3 corrosionThpse mairltenance actions shoyld be acgomplished
Ay OO0O2NRIyOS 6A0GK GKS 2LISNI (2NDa

(d) The operator may implement changes such as the following to
improve the programme effectiveness:
()  Reduction of the repat interval,
(i)  Multiple applications of corrosion treatments, or
(iii)  Additional drainage provisions.
(iv) Incorporation of design approval holders service information,

such as service bulletins and service letters.
3.214. Programme Implementation.

This section should state that each task is to be implemented on each aircraft
when the aircraft reaches the age represented by the impletaton
threshold for the tasklt should, also, describe procedures to be used for
establishing a schedule for imptentation where the aircraft age exceeds
the implementation threshold for individual tasks. It should state that once

a task is implemented in an area, subsequent tasks are to be accomplished
at the repeat interval in that task area.

4. DEVELOPMENT OF BREORS PROGRAMME

4.1. Baseline Programme available

If a baseline programme is available, the operator should use that baseline programme
as abasis for developing its CPQR.addiion to adopting the basic taskask areas,
implementation thresholds andepeat intervals of the baseline programme, the operat
should make provisions for:

(@)
(b)
(€)
(d)
(e)
(f)

Aeroplanes that have exceeded the implementation threshold for certain tasks,
Aeroplanes being removed from storage,

Unanticipated scheduling adjustments,

Corrosion findings made during non CPCP inspections,

Adding newly acquired aircraft, and

Modifications, configuration changes, and operating environment,

4.1.1.Provisions for aircraft that have exceeddte implementation threshold

The operator's CPCP must establish a schedule for accomplishing all corrosion
inspection tasks in task areas where the aircraft age has exceeded the
implementation threshold (see main text of AMC paragraph 12). Repeat paragraph
12 text on implementation.

4.1.2 Aeroplanes being removed from storage

Corrosion inspection task intervals are establishasdal on elapsed calendar time.
Elapsed calendar timencludes time out of servicelhe operators CPCP should
provide procedures for establishing a schedule foroagglishment of corrosion
inspection tasks that have aced during the storage period.
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4.2.

[Amdt 20/2]

The schedule should result in accomplishment of all accrued corrosion inspection
tasks before the aircraft is placed in service.

4.1.3.Unanticipated scheduling adjustents

The operators CPCP should include provisions for adjustment of the repeat interval
for unanticipated schedule changeSuch provisions should not exceed 10% of the
repeat interval. The CPCP should include provisions for notifying the competent
authority when an unanticipated scheduling adjustment is made.

4.1.4.Corrosion findings made during neBPCP inspections

Corrosion findings that exceed allowable limits may be found during any scheduled
or unscheduled maintenance or inspection activities. Thisdings may be
indicativeof an ineffective CPCPhe operator should make provision in its CPCP
to evaluate these findings and adjust its CPCP accordingly.

4.1.5.Adding newly acquired aircraft

Before adding any aircraft to the fleet, the operator stiastablish a schedule for
accomplishing all corrosion inspection tasksall task areas that are du&his
schedule should be established as follows:

@)

(b)

For aircraft that have previously operated under an approved maintenance
programme, the initiatorrosion inspection task for the new operator must
be accomplished in accordance with the previous operator's schedule or in
accordance with the new operator's schedule, whichever would result in the
earliest accomplishment of the corrosion inspectiorktas

For aircraft that have not previously been operated under an approved
maintenance programme, each initial corrosion task inspection must be
accomplished either before the aircraft is added to the operator's fleet, or
in accordance with schedule ampred by the competent authority. After
each corrosion inspection task has been performed once, the subsequent
corrosion task inspections should be accomplished in accordance with the
new operator's schedule.

4.1.6.Madifications, configuration changes anoberating environment

The operator must ensure that their CPCP takes account of any modifications,
configurations changes and the operating environment applicable to them, that
were not addressed in the Baseline Programme Manual.

Baseline Programmeat available.

If there is no baseline programme available for the operator to use in developing its CPCP,
the operator should develop its CPCP using the provisions listed in Paragraph 3 of this
appendix for a baseline programme as well as the providisted in subparagraphs

4.1.1 through 4.1.6 of this paragraph.
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ED Decision 2007/019/R
1. GENERAL

This appendix provides interpretatiogyideline and Agency accepted means of compliance for
the review of Structural Service Bulletins including a procedure for selection, assessment and
related recommended corrective action for ageing aircraft structures.

2.  SB SELECTION PROCESS

The SB settion, review, assessment and recommendation process within the Structural Task
group (STG) is summarised in FigurelA%or the first SB review within STG meeting, all
inspection SB should be selected. Afterwards, the TCH should update periodicstllgfeSB

which were already selected for a review with all decisions made, and add to this list all new
and revised SB. Moreover, some specific modification SB not linked to an inspection SB may also
be selected for review.

Operators information input shdd address the points as detailed in Figure-2A5This
information should be collected and analysed by the TCH for the STG meeting.

If for a given selected SB there is not sufficiergénvice data available before the STG meeting
that would enable a reanmendation to be made, its review may be deferred until enough data
are available. The TCH should then check periodically until these data become available.

The operators and the Agency should be advised by the TCH of the SB selection list and provided
the opportunity to submit additional SB. For this purpose, the TCH should give the operators
enough information in advance (e.g. 2 months), for them to be able to properly consider the
proposed selection and to gather data.

When an SB is selected, it is regupnded to select also, in the same package, inspection SB
that interact with it and all related modification SB. The main criteria for selecting SBs are
defined in the following suiparagraphs.

2.1 High probability that structural cracking exists
Related b the number and type of finding in service and from fatigue testing.
I ay2 FTAYRAY3IE NBadzZ G akKz2dZ R 0SS |aaz20Al G4SR
The type of finding should include an analysis of its criticality.

2.2 Potential structural airworthings concern

Structural airworthiness of the aircraft is dependent on repeat inspections to verify
structural condition and therefore on inspection reliability.

A short repeat inspection interval (e.g. short time to grow from detectable crack to a
critical length divided by a factor) will lead to increased work load for inspectors and
possible increased risk of missing damage.

Special attention should be paid to any single inspection tasks involving multiple repeat
actions needed to verify the structural odition that may increase the risk of missing
damage (e.g. lap splice inspections).

2.3 Damage is difficult to detect during regular maintenance

The areas to inspect are difficult to access;
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NDI methods are unsuitable;

Human factors associated with thespection technique are so adverse that crack
detection may not be sufficiently dependable to assure safety.

2.4 There is adjacent structural damage or the potential for it

Particular attention should be paid to areas susceptible to Widespread Fatigue Bamag
(WFD) and also to potential interaction between corrosion and fatigue cracking e.g.
between fastener damage (due to stress corrosion or other factors) and fatigue cracking.

It is recommended to consider the potential interaction of modifications or mspai
usually implemented in the concerned areas to check whether the inspections are still
reliable or not (operators input)

3. STG MEETING, SB REVIEW AND RECOMMENDATIONS

It is recommended to review at the same time all the SBs that can interact, thellsd SB
package in the selection process. The meeting should start with an STG agreement on the
selected SB list and on those deferred. At the meeting the TCH should present its analysis of
each SB utilising the collection of operator input data. The ST@dstien collectively review

the ratings (Figure AB) against each criteria to come to ansensus recommendation. Such a
STG recommendation for a selected SB shall consider the following options:

(@) To mandate a structural modification at a given threish

(b) To mandate selected inspection SB

(c) To revise modification or repair actions

(d) Torevise other SB in the same area concerned by damages
(e) To review inspection method and related inspection intervals
()  To review ALI/MRB or other maintenarniostructions

(g) To defer the review to the next STG and request operators reports on findings for a
specific SB or request an inspection sampling on the oldest aircraft

STG recommendations for mandatory action are the responsibility of the TCH to faonthed
Agency for appropriate action. Other STG recommendations are information provided to the
STG members. It is their own responsibility to carry them out within the appropriate framework.
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OEM to assemble all new and revised SB released

v

OEM to add any other SB which may interact

v

OEM to add all SB previously deferred S|

!

To select SB * with the following criteria:

(a) High probability that structural cracking exists
b

(b) Potential structural airworthiness concern
(c) Damage difficult to detect in regular maintenance
(d)

d) Adjacent structural damage or the potential for it

v

OEM to advise STG members of selected SB

v

STG members to submit additional SB

I

Operators to provide fleet in-service data
(see figure B)

v

OEM to analyse selected SB data

v

STG MEETING : SBs reiected b
Selection agreement, STZr?é?Ta?:k 0?
SB review I information are
and deferred to the
Recommendations next review

* This may be done by the TCH alone or in conjunction with the operators as a
preliminary STG meeting

FigureA5-1: SB Selection Process and SB Review
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FIGURE AZ: OPERATORS FLEET EXPERIENCE

IN-SERVICE DATA / SECTION 1
NAME OF THE OPERATOR

AIRCRAFT MODEL/SERIES

SERVICE BULLETIN (SB) NUMBER

TITLE

RELATEINSPECTION/MODIFICATION SB :
1/

2/

3/

SB MANDATERA YES A NO
IF NOT, SB IMPUENTED IN MAINTENANCE PROGRAMMWES A NO

NUMBER OF AIRCRAFT TO WHICH SB APPLIES (INCLUDING ALL A/C IN THE SB
EFFECTIVITY)

NUMBER OF AIRCRAFTHEXING SB INSPECTION THRESHOLD (IF APPLICABLE)

NUMBER OF AIRCRAFT INSPECTED PER SB (IF APPLICABLE) ?

SPECIFFYPE OF INSPECTION USED

NUMBER OF AIRCRAFT WITH REPORTED FINDINGS

TYPE OF FINDINGS

NUMBER OF FINDINGS DUE TO OTHER INSPECTIONS THAN THE ONE PRESCRIBED IN SB (IR

SPECIFY TYPE OF INSPECTION USED

NUMBER OF AIRCRAFT EXCEEDING SB TERMINATING MODIFICATION THRESHOLD (IF APPL

NUMBER OF AIRCRAFT IN WHICH TERMINATING MODIFICATION HAS BEEN ACCOMPLISHED

NEED THISB (OR RELATED SB) BE IMPRGVEES A NO

COMMENTS:
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IN-SERVICE DATA / SECTION 2

(A) (B) (©) (D) (E)
CRITERIA INSPEGABILITY FREQUENCY |FREQUENCY Q SEVERITY ADJACENT
ACCESS REPETITIVE |DEFECTS RATING STRUCTURE
INSPECTION DAMAGE
RATING
(A) INSPECTABILITY/ACCESS RATING

(B)

(©

(D)

(E)

OKE Inspection carried out with little or no difficulty.
AcceptableE Inspection carried out with some difficulty.
Difficulty E Inspection carried out with significant difficulty.

Note: Rating should consider difficulty of access as well as inspection technique and size of
inspection area.

FREQUENCY OF REPETITIVE TNSRERATING
OKE Greater than 6 years.

AcceptableE Between 2 and 6 years.

Difficulty E Less than 2 years.

FREQUENCY OF DEFECTS NOTED RATING = % OF THOSE AEROPLANES BEYOND THRESHO
WHICH DEFECTS HAVE BEEN FOUND

OKE No defect noted.

AcceptableE Defects noted but not of a significant amount (less than 10%).
Difficulty E Substantial defects noted (greater than 10%).

FINDING SEVERITY RATING

OKE Airworthiness not affected.

AcceptableE Damage not of immediate concern, but could progress or cause secondary
damage.

Difficulty E Airworthiness affected. Damage requires immediate repair.

ADJACENT STRUCTURE DAMAGE RATING (MULTIPLE SITE DAMAGE, MULTIPLE ELEMEI
DAMAGE, CORROSION, ETC.)

OKE Low rate of adjacent structural damage.
AcceptableE Medium rate of adjacent structural damage.

Difficulty E High rate of adjacent structural damage/Multiple service actions in area.

[Amdt 20/2]
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AMC20-21

ED Decision 2008/007/R

1 PURPOSE

This AMC provides acceptable means of compliance for developing enhanced EWIS
maintenance for operators, holders of type certificates (TC), holders of supplemental type
certificates (STC) and maintenance organisations. The information in this AMC is derived from

the maintenance, inspection, and alteration best practices identified through extensive
research. This AMC provides an acceptable means of compliance with thepdaf@o
certification, maintenance and operating rules. This AMC promotes a housekeeping philosophy

2F GLINRBGSOG>X OtSIy a &2dz 32¢ 6KSy LISNF2NXNAyYy3
aircraft EWIS.

2 OBJECTIVE

The objective of this AMC is to eanfice the maintenance of aircraft EWIS through adoption by
the aviation industry of the following:

a 9YKFIYyOSR %2ylf lylfeara t NPOSRdANB 069%!Itod
Fylrfteaira LINRPOSRAINBE FyR f23A0 ihéHeritheg Af t 0 ¢
currently have a structured Zonal Inspection Programme (ZIP), AggeendixA.

Enhanced Zonal Analysis Logic Diagram and Steps@pehdix B EZAP Worksheets).
Appgication of this procedure will ensure that appropriate attention is given to wiring
installations. Using EZAP it will be possible to select stdone inspections (either
general or detailed) and tasks to minimise the presence of combustible mater&l. Th
procedure and logic in this AMC complement existing zonal analysis procedures and will
also allow the identification of new wiring tasks for those aircraft that do not have a
structured ZIP.

b.  Guidance for General Visual Inspection (GVI). This AMCdesoeiarification of the
definition for a GVI as well as guidance on what is expected from such an inspection,
whether performed as a standlone GVI or as part of a zonal inspection. It is assumed
this new inspection standard will be the standard applieg operators, or their
maintenance provider, when the new tasks are incorporated in to their maintenance
programme.

C. Protection and Caution. This AMC identifies protection and caution to be added to
maintenance instructions, thereby enhancing procedutes will lead to minimisation
of contamination and accidental damage while working on the aircraft.

The enhanced aircraft wiring maintenance information described in this AMC is intended to
improve maintenance and inspection programmes for all aircragtesgs. This information,
when used appropriately, will improve the likelihood that wiring system degradation, including
agerelated problems, will be identified and corrected. Therefore, the goal of enhanced wiring
maintenance information is to ensure thataintenance actions, such as inspection, repair,
overhaul, replacement of parts, and preservation, do not cause a loss of wiring system function,
do not cause an increase in the potential for smoke and fire in the aircraft, and do not inhibit
the safe opeation of the aircraft.
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In order to fully realise the objectives of this AMC, operators, TC holders, STC holders and
maintenance providers, will need to rethink their current approach to maintaining and
modifying aircraft wiring and systems. This may reguimore than simply updating
maintenance manuals and work cards and enhancing training. Maintenance personnel need to
be aware that aircraft EWIS should be maintained with the same level of intensity as any other
system in the aircraft. They also need e&zxognise that visual inspection of wiring has inherent
limitations. Small defects such as breached or cracked insulations, especially in small gauge wire
may not always be apparent. Therefore effective wiring maintenance combines visual
inspection technigas with improved wiring maintenance practices and training.

Good wiring maintenance practices should contain a "protect, clean as you go" housekeeping
philosophy. In other words, care should be taken to protect wire bundles and connectors during
work, andto ensure that all shavings, debris and contamination are cleaned up after work is
completed. This philosophy is a proactive approach to wiring system health. Wiring needs to be
given special attention when maintenance is being performed on it, or arounghis is
especially true when performing structural repairs, work under STCs or field approvals, or other
modifications.

To fully achieve the objectives of this AMC it is imperative that all personnel performing
maintenance on or around EWIS receive appiate training (seMC 2022: Aeroplane EWIS
training programme).

3 APPLICABILITY

a. The guidance provided in this document is directed to operators, TC applicants and
holders, STC applicants and maintenance asgions:

b.  The guidance provided in this AMC can be applied to all aeroplane maintenance or
inspection programmes. The EZAPAippendixA of this AMC is specifically directed
towards enhancing the maintenance pragnmes for aircraft whose current programme
does not include tasks derived from a process that specifically considers wiring in all zones
as the potential source of ignition of a fire.

C. This AMC, when followed in its entirety, outlines an acceptable mefiosmpliance to
the requirement for the development of enhanced scheduled maintenance tasks for the
EWIS for the aircraft mentioned in 3a. above.

d. Similarly, it also provides an acceptable means of compliance for CS 25.1739 and 25.1529
Appendix H25.50r new designs.

4 RELATED DOCUMENTS
T Regulation (EC) Nai16/2008
T Regulation (EC) No 1702/2G03

1 Regulation (EC) No 216/2008 of the European Parliament and of the Council of 20 F2b8goyn common rules in the field of civil
aviation and establishing a European Aviation Safety Agandyrepealing Council Directive 91/670/EEC, Regulation (EC) No 1592/2002
and Directive 2004/36/EC (OJ L 79, 19.3.2008, p.1).

2 Commission Regulation (EGlo 1702/2003 of 24 September 2003 laying down implementing rules for the airworthiness and
environmental certification of aircraft and related products, parts and appliances, as well as for the certification of atedig
production organisations (OJ B2, 27.9.2003, p. 6). Regulation as last amended by Regulation (EC) No 287/2008 (OJ L 87, 29.3.2008,
p.3).
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T Regulation (EC) No 2042/2603
T EASA Certification SpecificationZ53_arge Aeroplanés

T EUOPS Commercial Air Transportation (Aeroplahes)
5 RELATED READINBTERIAL
a. EASA AMC 20

T

T

AMC 2022 Aeroplane EWIS training

AMC 2623 Development of electrical standard wiring practices documentation

b. FAA Advisory Circulars (AC).

T

T

T

T

AC 2516 Hectrical Fault and Fire Protection and Prevention
AC25.9811BFuel Tank Ignition Source Prevention Guidelines
AC 4312APreventive Maintenance

AC 43.131BAcceptable Methods, Techniques and Practices for Repairs and
Alterations to Aircraft

AC 43204 Viswal Inspection For Aircraft
AC 43206 Avionics Cleaning and Corrosion Prevention/Control

AC 6515AAirframe and Powerplant Mechanics Airframe Handbook, Chapter 11,
Aircraft Electrical Systems

AC 120YYYTraining modules for wiring maintenance

C. Reports

T

Transport Aircraft Intrusive Inspection Project, (An Analysis of the Wire
Installations of Six Decommissioned Aircraft), Final Report, The Intrusive
Inspection Working Group, December 29, 2000.
http://www.mitrecaasd.org/atsrac/intrusive _inspection.html

FAA Aging Transport Neéstructural Systems Plan, July 1998.

National Transportation Safety Board, Safety Recommendation, September 19,
2000,A-00-105 through-108.
http://www.ntsb.gov/recs/letters/2000/A00 105 108.pdf

Wire System Safety Interagency Working Group, National Science and Technology
Council, Review of Federal Programmes for Wire Sysadaty316 (2000).

1 Commission Regulation (EC) No 2042/26030 November 2003 on the continuing airworthiness of aircraft and aeronautical products,
parts and appliaces, and on the approval of organisations and personnel involved in these@aksks3(5, 28.11.2003, p. 1). Regulation
as last amended by Regulation (EC) No 376/2007 of (OJ L 94, 4.4.2007, p. 18).

Executive Director Decision No 2003/2/RM of 14 Octab@®3 on certification specifications, including airworthiness codes and

acceptable means of corignce, for large aeroplanes («@5»). Decision as last amenddxy Executive Director Decision No
2008/006/R of 29 August 2008 (25 Amendment 5).

CouncilRegulation (EEC) No 3922/91 1§ December 199bn the harmonisation of technical requirements and administrative

procedures in the field of civil aviation (OJ L 373, 31.12.1991, Redllation as last amended by Regulation (f€C8/2008 of 11
Decembe 2007 OJ L 10, 12.1.2008, p. 1).
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T Aging Transport Systems Rulemaking Advisory Committee, Task 1 and 2, Aging
Systems, Final Report.
http://www.mitrecaasd.org/atsrac/final_repds/Task 1&2 Final%20 August 20

00.pdf

T Aging Transport Systems Rulemaking Advisory Committee, Task 3, Final Report.
http://www.mitrecaasd.org/atsrac/final_reports/Task 3 Finadf

T Aging Transport Systems Rulemaking Advisory Committee, Task 4, Final Report,
Standard Wiring Practices.
http://www.mitrecaasd.org/atsrac/final_reports/Task 4 Final Report Sept 200

0.pdf
T Aging Transport Systems Rulemaking Advisory Committee, Task 5, Final Report,

Aircraft Wiring Systems Trang Curriculum and Lesson Plans.
http://www.mitrecaasd.org/atsrac/final reports/Task 5 Final March 2001%20.

pdf
T ATA Specification 117 (Wiring Maintenance Practices/Guidelines).

d. Other Documents

T Operator/Manufacturer Scheduled Nfgenance Development, ATA Maintenance
Steering Group (MS®). May be obtained from the Air Transport Association of
America; Suite 1100, 1301 Pennsylvania Ave, NW, Washington, DGC1Z@I04

6 DEFINITIONS

Arc tracking A phenomenon in which a conductivarbon path is formed across an insulating
surface. This carbon path provides a short circuit path through which current can flow. Normally
a result of electrical arcing. Also referred to as "Carbon Arc Tracking," "Wet Arc Tracking," or
"Dry Arc Tracking."

Combustible For the purposes of this AMC the term combustible refers to the ability of any
solid, liquid or gaseous material to cause a fire to be sustained after removal of the ignition
source. The term is used in place of inflammable/flammable. It shoat be interpreted as
identifying material that will burn when subjected to a continuous source of heat as occurs
when a fire develops.

Contamination For the purposes of this AMC, wiring contamination refers to either of the
following:

T The presence dd foreign material that is likely to cause degradation of wiring;

T The presence of a foreign material that is capable of sustaining combustion after removal
of ignition source.

Detailed Inspection (DETAN intensive examination of a specific item, instédia or assembly

to detect damage, failure or irregularity. Available lighting is normally supplemented with a
direct source of good lighting at an intensity deemed appropriate. Inspection aids such as
mirrors, magnifying lenses or other means may be neass Surface cleaning and elaborate
access procedures may be required.

Electrical Wiring Interconnection System (EW&ge CS 25.1701.

Functional FailureFailure of an item to perform its intended function within specified limits.

General Visudhspection (GVI)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
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from within touching distance unless otherwise specified. A mirror may deessary to
enhance 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 aifcess panels or doors. Stands, ladders or
platforms may be required to gain proximity to the area being checked.

Lightning/High Intensity Radiated Field (L/HIRF) protectibimne protection of aeroplane
electrical systems and structure from induced vodiagr currents by means of shielded wires,
raceways, bonding jumpers, connectors, composite fairings with conductive mesh, static
dischargers, and the inherent conductivity of the structure; may include aircraft specific devices,
e.g., RF Gaskets.

MaintenanceY ! & RSFAYSR Ay wS3dzZA FGA2Y 069/ 0 b2 HANH
inspection, overhaul, repair, preservation, and the replacement of parts, but excludes
LINBGSYGADBS YIAY(ISylyOSadé C2N) GKS LldzNedsveSa 27
maintenance.

Maintenance Significant Item (MSIems identified by the manufacturer whose failure could
result in one or more of the following:

T could affect safety (on ground or in flight);
T is undetectable during operations;

T could havesignificar operational impact;

T could have significant economic impact.

Needlin ¢ KS Lldzy Ol dzNAy3I 2F | @gANBQa AyadzZ A2y
continuity and presence of voltage in the wire segment.

Standalone GVIA GVI which is not performed part of a zonal inspection. Even in cases where
the interval coincides with the zonal inspection, the stadne GVI shall remain an
independent step within the work card.

Structural Significant Item (SSHny detail, element or assembly that contribatsignificantly
to carrying flight, ground, pressure or control loads and whose failure could affect the structural
integrity necessary for the safety of the aircraft.

Swarf A term used to describe the metal particles, generated from drilling and maghinin
operations. Such particles may accumulate on and between wires within a wire bundle.

Zonal InspectionA collective term comprising selected GVI and visual checks that are applied
to each zone, defined by access and area, to check system and powengtfiations and
structure for security and general condition.

7 BACKGROUND

Over the years there have been a number offlight smoke and fire events where
contamination sustained and caused the fire to spread. Regulators and Accident Investigators
have onducted aircraft inspections and found wiring contaminated with items such as dust,
dirt, metal shavings, lavatory waste water, coffee, soft drinks, and napkins. In some cases dust
has been found completely covering wire bundles and the surrounding area.

Research has also demonstrated that wiring can be harmed by collateral damage when
maintenance is being performed on other aircraft systems. For example a person performing
an inspection of an electrical power centre or avionics compartment may inadvrtesuise
damage to wiring in an adjacent area.
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In recent years regulator and industry groups have come to the realisation that current
maintenance practices may not be adequate to address agingtrantural systems. While age

is not the sole cause of veirdegradation, the probability that inadequate maintenance,
contamination, improper repair or mechanical damage has caused degradation to a particular
EWIS increases over time. Studies by industry and regulator working groups have found that
although EWISnanagement is an important safety issue, there has been a tendency to be
complacent about EWIS. These working groups have concluded that there is a need to better
manage EWIS so that they continue to function safely.

8 WIRE DEGRADATION

Normal maintenance @ions, even using acceptable methods, techniques and practices, can
over time be a contributing factor to wire degradation. Zones that are subject to a high level of
maintenance activity display more deterioration of the wiring insulation than those arets
subject to frequent maintenance. Degradation of wiring is further accelerated when
inappropriate maintenance practices are used. Examples include the practice of needling wires
to test the continuity or voltage, and using a metal wire or rod as aeggideed new wires into

an existing bundle. These practices could cause a breach in the wiring insulation that can
contribute to arcing.

Over time, insulation can crack or breach, thereby exposing the conductor. This breakdown,
coupled with maintenance #ons, can exacerbate EWIS malfunction. Wiring that is
undisturbed will have less degradation than wiring that is disturbed during maintenance.

For additional information on the principle causes of wire degradation®sgEendix E
9 INSPECTION OF EWIS

Typical analytical methods used for the development of maintenance programmes have not
provided a focus on wiring. As a result most operators have not adequately addressed
deterioration of EWIS in their programmes. EAIS#s reviewed the current inspection
philosophies with the objectives of identifying improvements that could lead to a more
consistent application of the inspection requirements, whether they are zonal, stk GVI,

or DET inspections.

EASA believes @it would be beneficial to provide guidance on the type of deterioration that

a person performing a GVI, DET, or zonal inspection would be expected to discover. Though it
may be realistically assumed that all operators provide such guidance to thedctosg, it is

evident that significant variations exist and, in certain areas of the world, a significant
enhancement of the inspection could be obtained if internationally agreed guidance material
could be produced. The guidance provided by this AMC asseach operator will adopt recent
improvements made to the definitions of GVI and DET inspections. This information should be
AYO2NLIR2 NI GSR Ay 2LISNIG2NBQ GNIAYAY3I YIFGSNRL €
planning documentation.

This sectionis divided into three parts. The first part addresses the levels of inspection
applicable to EWIS, the second part provides guidance for performing zonal inspections, and
the third part provides lists of installations and areas of concern.

a. Levels of ingection applicable to EWIS
(1) Detailed Inspection (DET)

An intensive examination of a specific item, installation or assembly to detect
damage, failure or irregularity. Available lighting is normally supplemented with a
direct source of good lighting ahantensity deemed appropriate. Inspection aids
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(2)

such as mirrors, magnifying lenses or other means may be necessary. Surface
cleaning and elaborate access procedures may be required.

A DET can be more than just a visual inspection since it may includie tacti
assessment in which a component or assembly is checked for tightness/security.
This is of particular significance when identifying applicable and effective tasks to
ensure the continued integrity of installations such as bonding jumpers, terminal
connedors, etc.

Though the term Detailed Visual Inspection remains valid for DET using only
eyesight, it should be recognised that this may represent only part of the inspection

OFft SR F2NJ Ay (KS &2d2NOS R20dzySyiGa dzaSR
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since it excludes tactile examination from this level of inspection.

General Visual Inspection (GVI).

A visual examination of an interior or exterior area, installation or assertab
detect obvious damage, failure or irregularity. This level of inspection is made from
within touching distance unless otherwise specified. A mirror may be necessary to
enhance visual access to all exposed surfaces in the inspection area. Thi$ level o
inspection is made under normally available lighting conditions such as daylight,
hangar lighting, flashlight or droplight and may require removal or opening of
access panels or doors. Stands, ladders or platforms may be required to gain
proximity to thearea being checked.

Recent changes to this definition have added proximity guidance (within touching
distance) and the allowance to use a mirror to enhance visual access to exposed
surfaces when performing a GVI. These changes should result in morgemnsis
application of GVI and support the expectations of what types of EWIS
discrepancies should be detected by a GVI.

Though flashlights and mirrors may be required to provide an adequate view of all
exposed surfaces, there is no requirement for equipmentoval or displacement
unless this is specifically called for in the access instructions. Paint and/or sealant
removal is not necessary and should be avoided unless the observed condition is
suspect. Should unsatisfactory conditions be suspected, items mead to be
removed or displaced in order to permit proper assessment.

It is expected that the area to be inspected is clean enough to minimise the
possibility that accumulated dirt or grease might hide unsatisfactory conditions
that would otherwise be olious. Any cleaning that is considered necessary should
be performed in accordance with accepted procedures in order to minimise the
possibility of the cleaning process itself introducing anomalies.

In general, the person performing a GVI is expectedédatifly degradation due to
wear, vibration, moisture, contamination, excessive heat, aging, etc., and make an
assessment as to what actions are appropriate to address the noted discrepancy.
In making this assessment, any potential effect on adjacent systetallations
should be considered, particularly if these include wiring. Observations of
discrepancies, such as chafing, broken clamps, sagging, interference,
contamination, etc., need to be addressed.
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(3) Zonal Inspection

A collective term comprisingekected GVI and visual checks that are applied to each
zone, defined by access and area, to check system and powerplant installations and
structure for security and general condition.

A zonal inspection is essentially a GVI of an area or zone to deteiiusbv
unsatisfactory conditions and discrepancies. Unlike a stade GVI, it is not
directed to any specified component or assembly.

b. Guidance for zonal inspections

The following EWIS degradation items are typical of what should be detectable and
subgquently addressed as a result of a zonal inspection (as well as a result of a stand
alone GVI). It is also recommended that these items be included in maintenance and
training documentation. This list is not intended to be exhaustive and may be expanded
as considered appropriate.

(1) Wire/Wire Harnesses
T Wire bundle/wire bundle or wire bundle/structure contact/chafing
T Wire bundle sagging or improperly secured

T Wires damaged (obvious damage due to mechanical impact, overheat,
localised chafing, etc.)

T Lacing &pe and/or ties missing/incorrectly installed

T Wiring protection sheath/conduit deformity or incorrectly installed

T End of sheath rubbing on end attachment device

T Grommet missing or damaged

T Dust and lint accumulation

T Surface contamination by metahavings/swarf

T Contamination by liquids

T Deterioration of previous repairs (e.g., splices)

T Deterioration of production splices

T Inappropriate repairs (e.g., incorrect splice)

T Inappropriate attachments to or separation from fluid lines
(2) Connectors

T Externalcorrosion on receptacles

T Backshell tail broken

T Rubber pad or packing on backshell missing

T No backshell wire securing device

T Foolproofing chain broken

T Missing or broken safety wire

T Discoloration/evidence of overheat on terminal lugs/blocks

T Torque stripe ngalignment

Powered by EASA eRules Page281of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2621
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

(3) Switches
T Rear protection cap damaged
(4) Ground points
T Corrosion
(5) Bonding braid/bonding jumper
T Braid broken or disconnected
T Multiple strands corroded
T Multiple strands broken
(6) Wiring clamps or brackets
T Corroded
T Broken/missing
T Bent ortwisted
T Faulty attachment (bad attachment or fastener missing)
T Unstuck/detached
T Protection/cushion damaged
(7)  Supports (rails or tubes/conduit)
T Broken
T Deformed
T Fastener missing
T Missing edge protection on rims of feed through holes
T Racetrack cushion damagje
T Obstructed drainage holes (in conduits)
(8) Circuit breakers, contactors or relays
T Signs of overheating
T Signs of arcing
c.  Wiring installations and areas of concern

Research has shown that the following installations and areas need to be addressed in
existing maintenance material.

(1) Wiring installations

Clamping pointg, Wire chafing is aggravated by damaged clamps, clamp cushion
migration, or improper clamp installations. Aircraft manufacturers specify clamp
type and part number for EWIS throughout thiecraft. When replacing clamps use
those specified by the aircraft manufacturer. Tie wraps provide a rapid method of
clamping especially during line maintenance operations. Improperly installed tie
wraps can have a detrimental effect on wire insulatidihen new wiring is
installed as part of a STC or any other modification the drawings will provide wiring
routing, clamp type and size, and proper location. Examples of significant wiring
modifications are the installation of new avionics systems, new\gaikallations
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and new instrumentation. Wire routing, type of clamp and clamping location
should conform to the approved drawings. Adding new wire to existing wire
bundles may overload the clamps causing wire bundle to sag and wires to chafe.
Raceway clam foam cushions may deteriorate with age, fall apart, and
consequently would not provide proper clamping.

Connectors¢ Worn environmental seals, loose connectors, missing seal plugs,
missing dummy contacts, or lack of strain relief on connector grommats ca
compromise connector integrity and allow contamination to enter the connector,
leading to corrosion or grommet degradation. Connector pin corrosion can cause
overheating, arcing and pito-pin shorting. Drip loops should be maintained when
connectors ardelow the level of the harness and tight bends at connectors should
be avoided or corrected.

Terminations¢ Terminations, such as terminal lugs and terminal blocks, are
susceptible to mechanical damage, corrosion, heat damage and contamination
from chemi@ls, dust and dirt. High currerrying feeder cable terminal lugs can
over time lose their original torque value due to vibration. One sign of this is heat
discoloration at the terminal end. Proper builgh and nut torque is especially
critical on highcurrent carrying feeder cable lugs. Corrosion on terminal lugs and
blocks can cause high resistance and overheating. Dust, dirt and other debris are
combustible and therefore could sustain a fire if ignited from an overheated or
arcing terminal lug. Termat blocks and terminal strips located in equipment
power centres (EPC), avionics compartments and throughout the aircraft need to
be kept clean and free of any combustibles.

Backshellg Wires may break at backshells, due to excessive flexing, lack iof stra
relief, or improper buileup. Loss of backshell bonding may also occur due to these
and other factors.

Sleeving and ConduitsDamage to sleeving and conduits, if not corrected, may
lead to wire damage. Therefore, damage such as cuts, dents and crelases
conduits may require further investigation for condition of wiring within.

Grounding Pointg Grounding points should be checked for security (i.e., finger
tightness), condition of the termination, cleanliness, and corrosion. Any grounding
points that ae corroded or have lost their protective coating should be repaired.

Splices¢ Both sealed and ncesealed splices are susceptible to vibration,
mechanical damage, corrosion, heat damage, chemical contamination, and
environmental deterioration. Power feedecables normally carry high current

levels and are very susceptible to installation error and splice degradation. All
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the absence of published recommendations, environmentalicep are
recommended to be used.

(2) Areas of concern

Wire Raceways and BundlesAdding wires to existing wire raceways may cause
undue wear and chafing of the wire installation and inability to maintain the wire
in the raceway. Adding wire to existingrimles may cause wire to sag against the
structure, which can cause chafing.

Wings¢ The wing leading and trailing edges are areas that experience difficult
environments for wiring installations. The wing leading and trailing edge wiring is
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exposed on somaircraft models whenever the flaps or slats are extended. Other
potential damage sources include slat torque shafts and bleed air ducts.

Engine, Pylon, and Nacelle Areahese areas experience high vibration, heat,
frequent maintenance, and are suscepéilto chemical contamination.

Accessory compartment and equipment bayBhese areas typically contain items
such as electrical components, pneumatic components and ducting, hydraulic
components and plumbing, and may be susceptible to vibration, heat)iqunid
contamination.

Auxiliary Power Unit (APW)Like the engine/nacelle area, the APU is susceptible
to high vibration, heat, frequent maintenance, and chemical contamination.

Landing Gear and Wheel Welts This area is exposed to severe external
environmental conditions in addition to vibration and chemical contamination.

Electrical Panels and Line Replaceable Units (ERanel wiring is particularly
prone to broken wires and damaged insulation when these high density areas are
disturbed during trouldshooting activities, major modifications, and
refurbishments. Wire damage may be minimised by tying wiring to wooden dowels
to reduce wire disturbance during modification. There may be some configurations
where connector support brackets would be more idasle and cause less
disturbance of the wiring than removal of individual connectors from the supports.

Batteriesc Wires in the vicinity of all aircraft batteries are susceptible to corrosion
and discoloration. These wires should be inspected for camcaind discoloration.
Discoloured wires should be inspected for serviceability.

Power Feeders High current wiring and associated connections have the potential
to generate intense heat. Power feeder cables, terminals, and splices may be
subject to degradtion or loosening due to vibration. If any signs of overheating
are seen, splices or termination should be replaced. Depending on design, service
experience may highlight a need to periodically check for proper torque of power
feeder cable terminal endgspecially in high vibration areas. This applies to galley
and engine/APU generator power feeders.

Under Galleys, Lavatories, and Cockpitreas under the galleys, lavatories, and
cockpit, are particularly susceptible to contamination from coffee, foaatew soft
drinks, lavatory fluids, dust, lint, etc. This contamination can be minimised by
adherence to proper floor panel sealing procedures in these areas.

Fluid Drain plumbing; Leaks from fluid drain plumbing may lead to liquid
contamination of wiring In addition to routine visual inspections, service
experience may highlight a need for periodic leak checks or cleaning.

Fuselage Drain provisioqsSome installations include features designed to catch
leakage that is plumbed to an appropriate exit. ddage of the drain path can
result in liquid contamination of wiring. In addition to routine visual inspections,
service experience may highlight that these installations and associated plumbing
should be periodically checked to ensure the drain patheis &f obstructions.

Cargo Bay/Underfloog Damage to wiring in the cargo bay underfloor can occur
due to maintenance activities in the area.

Powered by EASA eRules Page284of 651 Feb 202(


http://easa.europa.eu/

Easy Access Rules for Acceptable Means ¢ AMC 2621
x E ASA Compliance foAirworthiness of Products, Part

and Appliances (AMQ0) (Amendment 16)

10

Wiring subject to movemeng, Wiring that is subject to movement or bending
during normal operation or maintenance&eess should be inspected at locations
such as doors, actuators, landing gear mechanisms, and electrical access panels.

Access Panels Wiring near access panels may receive accidental damage as a
result of repetitive maintenance access and thus may wadrsprcial attention.

Under Doors¢ Areas under cargo, passenger and service entry doors are
susceptible to fluid ingress from rain, snow and liquid spills. Fluid drain provisions
and floor panel sealing should be periodically inspected and repaired assagge

Under Cockpit Sliding Windows Areas under cockpit sliding windows are
susceptible to water ingress from rain and snow. Fluid drain provisions should be
periodically inspected and repaired as necessary.

Areas where wiring is difficult to acces#reas where wiring is difficult to access
(e.g., flight deck instrument panels, cockpit pedestal area) may accumulate
excessive dust and other contaminants as a result of infrequent cleaning. In these
areas it may be necessary to remove components and sksalsle other systems

to facilitate access to the area.

ENHANCED ZONAL ANALYSIS PROCEDURE (EZAP)

The EZAP identified #sppendixA of this AMC is designed to permit appropriate attention to

be given to electrical ining installations. This is achieved by providing a means to identify
applicable and effective tasks to minimise accumulation of combustible materials and address
wiring installation discrepancies that may not otherwise be reliably detected by inspections
contained in existing maintenance programmes.

For aircraft models operating on maintenance programmes that already include a dedicated
ZIP, the logic described in this AMC will result in enhancements to those programmes, and the
zonal inspection requirenmés may not differ greatly from the existing ZIP.

In analysis conducted under the EZAP, items such as plumbing, ducting, systems installations,
etc., should be evaluated for possible contribution to wiring failures. In cases where a GVI is
required to assss degradation of these items, a zonal GVI within a ZIP may be considered
appropriate.

For those operators that do not have a dedicated ZIP, application of the logic is likely to result
in identification of a large number of wiringlated tasks that wilheed to be consolidated
within the existing Systems/Powerplant Programme.

In either case, any new tasks identified by the logic may be compared with existing tasks and
credit given for equivalent tasks already contained in the maintenance programme. For
operators with ZIP that already contain zonal GVI, the number of new tasks that must be added
to the programme may be significantly fewer than for an operator without a dedicated ZIP.
Therefore, operators without a ZIP may find it beneficial to develop aA&cordance with an
industry-accepted methodology in conjunction with application of the EZAP.

The logic and procedures identified in this AMC apply to TC, STC and other modifications. It is
expected that the TC and STC holders would use the logicranddures to identify any need

for additional instructions for continued airworthiness. However, the operator may be required

to ensure the logic is used to identify such instructions for modifications or STC where they are
no longer supported by the desigrganisation or STC holder.
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11  MAINTENANCE PRTICES: PROTECTION AND CARHOGMMENDATIONS

EASA has identified some specific maintenance and servicing tasks for which more robust
practices are recommended to be adopted by operators, and/or maintenpraéders. These
recommendations apply to all tasks, including those performed on an unscheduled basis
without an accompanying routine job instruction card. Performance of these maintenance
practices will help prevent contamination of EWIS that resulinfiontact with harmful solids

(such as metal shavings) or fluids during maintenance, modifications, and repairs of aeroplane
structures, and components. In addition, the training of maintenance and servicing personnel
should address the potential conseques of their actions on the wiring in the work vicinity.

a. Item 1: Installation, repair, or modification to wiring.

Wiring and its associated components (protective coverings, connectors, clamping
provisions, conduits, etc.) often comprise the mdsiicate and maintenanesensitive
portions of an installation or system. Extreme care should be exercised and proper
procedures used during installation, repair, or modification of wiring to ensure safe and
reliable performance of the function supplied the wiring.

Proper wire selection, routing/separation, clamping configurations, use of splices, repair
or replacement of protective coverings, pinning/gening of connections, etc., should

be performed in accordance with the applicable sections of ther@t Maintenance
Manual (AMM), Wiring Practices Manual (WPM), or other documents authorised for
maintenance use. In addition, special care should be taken to minimise disturbance of
existing adjacent wiring during all maintenance activities. When wisidgplaced during

a maintenance activity, special attention should be given to returning it to its normal
configuration in accordance with the applicable maintenance instructions.

b. Item 2: Structural repairs, STC, modifications.

Structural repair, ST@ modification activity inherently introduces tooling and residual
debris that is harmful to aircraft wiring. Structural repairs or modifications often require
displacement (or removal) of wiring to provide access to the work area. Even minor
displacemenof wiring, especially while clamped, can damage wire insulation, which can
result in degraded performance, arcing, or circuit failure.

Extreme care should be exercised to protect wiring from mechanical damage by tools or
other equipment used during strtural repairs, STC or modifications. Drilling blindly into
the aircraft structure should be avoided. Damage to wire installation could cause wire
arcing, fire and smoke. Wiring located adjacent to drilling or riveting operations should
be carefully displaed or covered to reduce the possibility of mechanical damage.

Debris such as drill shavings, liberated fastener pieces, broken drill bits, etc., should not
be allowed to contaminate or penetrate wiring or electrical components. This can cause
severe damagdo insulation and potential arcing by providing a conductive path to
ground or between two or more wires of different loads. Once contaminated, removal of
this type of debris from wire bundles is extremely difficult. Therefore, precautions should
be takento prevent contamination of any kind from entering the wire bundle.

Before initiating structural repair, STC or modification activity, the work area should be
carefully surveyed to identify all wiring and electrical components that may be subject to
contamination. All wiring and electrical components in the debris field should be covered
or removed to prevent contamination or damage. Consideration should be given to using
drills equipped with vacuum aspiration to further minimise risk of metallic debris
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contaminating wire bundles. Clean electrical components and wiring after completion of
work per applicable maintenance instructions.

C. Item 3: Aircraft Ddcing or Antilcing.

In order to prevent damage to exposed electrical components and wiring in arelass

wing leading and trailing edges, wheelwells, and landing gear, care should be exercised
when spraying de/articing fluids. Direct pressure spray onto electrical components and
wiring can lead to contamination or degradation and thus should be adoid

d. Item 4: Inclement weather.

EWIS in areas below doorways, floors, access panels, and servicing bays are prone to
corrosion or contamination due to their exposure to the elements. Snow, slush, or
excessive moisture should be removed from these aredisrb closing doors or panels.
Remove deposits of snow/slush from any items (e.g. cargo containers) before loading in
the aircraft. During inclement weather, keep doors/panels closed as much as possible to
prevent ingress of snow, slush, or excessive rmagsthat could increase potential for
EWIS degradation.

e. Item 5: Component removal/installation (relating to attached wiring).

Excessive handling and movement during removal and installation of components may
be harmful to aircraft wiring. Use appropré&tonnector pliers (e.g. soft jawed) to loosen
coupling rings that are too tight to be loosened by hand. Alternately, pull on the plug
body and unscrew the coupling ring until the connector is separated. Do not use excessive
force, and do not pull on attded wires. When reconnecting, special care should be taken
to ensure the connector body is fully seated, the jam nut is fully secured, and no tension
is on the wires.

When equipment is disconnected, use protective caps on all connectors (plug or
receptaclg to prevent contamination or damage of the contacts. Sleeves or plastic bags
may be used if protective caps are not available. Use of sleeves or plastic bags should be
temporary because of the risk of condensation. It is recommended to use a humidity
absaber with sleeves or plastic bags.

f. Item 6: Pressure Washing.

In order to prevent damage to exposed electrical components and wiring in areas such as
wing leading and trailing edges, wheelwells, and landing gear, care should be exercised
when spraying wier or cleaning fluids. Direct higbressure spraying onto electrical
components and wiring can lead to contamination or degradation and should be avoided.
When practical, wiring and connectors should be protected before pressure washing.
Water rinse show be used to remove cleaning solution residue after washing.
Breakdown of wire insulation may occur with long term exposure of wiring to cleaning
solutions. Although these recommendations are good practice and technique, the
aeroplane maintenance manual ¢r¢ / K2t RSNR& Ay adNHzOGA2Yy A
additional detailed instructions regarding pressure washing.

g. Item 7: Cleaning of EWIS (in situ).

Extreme care should be exercised and proper procedures used during cleaning to ensure
safe and reliable grformance of the function supplied by the wiring.

Care should be taken to avoid displacement or disturbance of wiring during cleaning of
non-aggressive contamination. However, in the event of contamination by aggressive
contaminants (e.g. livestock wastesalt water, battery electrolyte, etc.) such
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displacement may be necessary. In these cases wiring should be released from its
installation so as to avoid undue stress being induced in wiring or connectors. Similarly,

if liquid contamination enters the bure, then ties should be removed before separating

the wires. Although these recommendations for cleaning of EWIS are considered good
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should be consulted for additional tiled instructions.

Clean only the area and items that have contamination. Before cleaning, make sure that
the cleaning materials and methods will not cause more contamination. If a cloth is used,
make sure that it is clean, dry, and Hinee. A connectoshould be completely dry before
mating. Any fluids remaining on a connector can have a deteriorating affect on the
connector or the system or both.

h. Item 8: Servicing, modifying, or repairing waste/water systems.

EWIS in areas adjacent to waste/watgstems are prone to contamination from those
systems. Care should be exercised to prevent any fluids from reaching electrical
components and wiring while servicing, modifying, or repairing waste/water systems.
Cover exposed electrical components and wirioigring waste/water system
modification or repair. Operator practice may call for a weak acid solution to be
periodically flushed through lavatory systems to enhance reliability and efficiency of
operation. In view of the effect of acid contamination orstgyns and structure, the
system should be confirmed to be free of leaks before using such solutions.

i. Item 9: Servicing, modifying, or repairing oil systems.

Electrical wiring interconnections in areas adjacent to oil systems are prone to
contamination fom those systems. To minimise the attraction and adhesion of foreign
material, care should be exercised to avoid any fluids from reaching electrical
components and wiring while servicing, modifying, or repairing oil systems. Qil and debris
in combinationwith damaged wiring can present a fire hazard.

j- Iltem 10: Servicing, modifying, or repairing hydraulic systems.

EWIS in areas adjacent to hydraulic systems are prone to contamination from those
systems. To minimise the attraction and adhesion of foreigrienial, care should be
exercised to avoid any fluids from reaching electrical components and wiring while
servicing, modifying, or repairing hydraulic systems.

k. Iltem 11: Gaining access (entering zones).

When entering or working on the aircraft, casbould be exercised to prevent damage

to adjacent or hidden electrical components and wiring, including wiring that may be
hidden from view (e.g., covered by insulation blankets). Use protective boards or
platforms for adequate support and protection. Agtaising wire bundles as handholds,
steps and supports. Work lights should not be hung or supported by wiring. If wiring must
be displaced (or removed) for work area access, it should be adequately released from
its clamping (or other restraining provisign® allow movement without damage and
returned after work is completed.

Iltem 12: Application of Corrosion Preventions Compounds (CPC).

When applying CPC in aeroplane zones containing wire and associated components (i.e.
clamps, connectors and ties),resshould be taken to prevent CPC from coming in contact
with the wire and components. Dust and lint is more likely to collect on wire that has CPC
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recommendations.

12 CHANGES

The programme to enhance EWIS maintenance also applies to EWIS installed, modified, or
affected by changes or STC. Changes that could affect EWIS include, but are not limited to, those
that install new equipment in close proximity to wiring, intrae a heat source in the zone, or
introduce potential sources of combustible material or harmful contamination into the zone.

The owner/operator is responsible for determining if the EWIS has been changed (or affected
by a change) and ensuring that theiaimtenance programme is enhanced as appropriate.

[Amdt 20/4]
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AMC 2621

Figure 1. Enhanced Zonal Analysi®€edure
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Figure 2. Step 8Wiring Inspecton Level and Interval Selection
| Using rating tables, assess zone attributes to determin
| appropriate level of inspection
| (examples provided in Appendix B)
i | |
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Explanation for Steps in Enhanced Zonal AnalyBescedure Logic Diagram

The following paragraphs provide further explanation of each step in the Enhanced Zonal Analyses
Procedure logic, (Figures 1 and 2). It is recommended that, where possible, the analysts utilise the
availability of actual aircraft tensure they fully understand the zones being analysed. This will aid in
determination of density, size, environmental issues, and accidental damage issues.

Step 1 GLRSYGATE ANONI TG T2ySas AyOftdRAY3I 062dzyRII
The system consists of Major Zones, Majalp Eones and Zones.

The zones, wherever possible, shall be defined by actual physical boundaries such as wing
spars, major bulkheads, cabin floor, control surface boundaries, skin, etc. and include
access provisions for each zone.

If the type design holdeor operator has not yet established aircraft zones, it is
recommended that it does so. Whenever possible, zones should be defined using a
consistent method such as ATA iSpec 2200 (formerly ATA Spec 100), varied only to
accommodate particular design consttional differences.

Step2 a[Aal 2F RSGIAfta 2F T2yS¢

An evaluation will be carried out to identify system installations, significant components,
L/HIRF protection features, typical power levels in any installed wiring bundles,
combustible materials (psEnt or possible accumulation), etc.

With respect to power levels the analyst should be aware whether the bundle consists
primarily of main generator feeder cables, low voltage instrumentation wiring or
standard bus wiring. This information will later beed in determining the potential
effects of deterioration.

The reference to combustible materials highlights the need to assess whether the zone
might contain material/vapour that could cause a fire to be sustained in the event of an

ignition source arisig in adjacent wiring. Examples include the possible presence of fuel

vapours, dust/lint accumulation and contaminated insulation blankets. See also under
Step 4 for further information.

For aircraft types whose design directives may not have excluded aksiljlity of
inadequate segregation between systems, the analyst should identify locations where
both primary and backip flight controls are routed within 2 inches/50 mm of a wiring
harness. This information is required to answer the question in Step 7.

Step 3 G¥%2yS O2yGFAya 6ANRYy3IKE
This question serves as a means to eliminate from the EZAP those zones that do not
contain any wiring.

Step 4 G/ 2Y0dzadA0tS YIGSNRAIf&A Ay 1T 2ySKE

This question requires an evaluation of whether the zone might contain comhaistib
material that could cause a fire to be sustained in the event of an ignition source arising
in adjacent wiring. Examples include the possible presence of fuel vapours, dust/lint
accumulation, and contaminated insulation blankets.

With respect to commom used liquids (e.g., oils, hydraulic fluids, corrosion prevention
compounds) the analyst should refer to the product specification in order to assess the
potential for combustibility. The product may be readily combustible only in vapour/mist
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form and this an assessment is required to determine if conditions might exist in the
zone for the product to be in this state.

Although liquid contamination of wiring by most synthetic oil and hydraulic fluids (e.g.
skydrol) may not be considered combustible, it tmase for concern if it occurs in a zone
where it causes significant adherence of dust and lint.

The analyst should assess what sources of combustible products may contaminate the
zone following any single failure considered likely fromsernvice experience.
Unshrouded pipes having connections within the zone should be considered as potential
contamination sources. Inherent ventilation in the zone should be taken into account
when determining the potential for subsequent combustion. This influetfeesesponse

to the question of how near to the harness the source should be for there to be a concern.

Avionics and instruments located in the flight compartment and equipment bays tend to
attract dust, etc. In view of the heat generated by these compdsi@nd the relatively
tightly packed installations, the analyst should consider these zones as having potential
for combustible material. Thus, the enhanced logic should always be used for these
zones.

Note: Although moisture (whether clean water or othese) is not combustible, its
presence on wiring is a cause for concern because it may increase the probability of arcing
from small breaches in the insulation, which could cause a localised fire in the wire
bundle. The risk of a sustained fire caused loysture induced arcing is mitigated in Step
5 by identification of a task to reduce the likelihood of accumulation of combustible
material on or adjacent to the wiring.

Step 5 dLa GKSNB |y SFFSOGA®S GlFai G2 awmdofAFAOLY
O2Yo0dzatAoftS YFOGSNRIT aKe
Most operator maintenance programmes have not included tasks directed towards

removal or prevention of significant accumulations of combustible materials on or
adjacent to wiring.

This question requires an evaluation of wheththe accumulation on or adjacent to
wiring can be significantly reduced. Task effectiveness criteria should include
consideration of the potential for damaging the wiring.

Though restoration tasks (e.g., cleaning) are the most likely applicable tasks, th
possibility to identify other tasks is not eliminated. A detailed inspection of a hydraulic
pipe might be assessed as appropriate if gassure mist from pinhole corrosion could
impinge a wire bundle and the inherent zone ventilation is low.

Step6 BSTAYS GFal FYR AYGSNDIf ¢

This step will define an applicable task and an effective interval. It should be included as
a dedicated task in the Systems and Powerplant section. Within Maintenance Review
Board (MRB) Reports, this may be introduced under ATAvizh no Failure Effect
Category quoted.

It is not the intent that restoration tasks should be so aggressive as to damage the wiring,
but should be applied to a level that significantly reduces the likelihood of combustion.
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Step 7

Step 8

GL& 6 ANRY Inan® &nd daskip thypdraulidNIechanical, or electrical flight
O2yGNBf &K%

Where wiring is close (i.e. within 5 cm (2 inches)) to both primary andigadlydraulic,
mechanical, or electrical flight controls, this question is asked to ensure that Step 8 logic
is applied even in the absence of combustible materials in the zone.

For zones where combustible materials are present (as determined in Step 4), proximity
is addressed in the inspection level definition portion of Step 8 and this question need
not be askd.

It addresses the concern that segregation between primary and-bpdkght controls

may not have been consistently achieved. Even in the absence of combustible material,

a localised wire arcing could impact continued safe flight and landing if hjdEpes,
mechanical cables, or wiring for 4by-wire controls are routed in close proximity (i.e.

within 5 cm (2 inches)) to a wiring harness. In consideration of the redundancy in flight
O2yGNRt adaeaidSyvyasz GKS | dzSaiAmythgBifaraandi 2 oS
backup system might be affected by wire arcing. Note that in zones where a fire might

be sustained by combustible material the enhanced logic will automatically be followed.

On all aircraft type designs, irrespective of TC date, nuadibns may not have taken

AyaGz2 | 002dzyi GKS ¢/ K2f RSNRA RSaAdy FyR Ay:
STC holders assess their design changes with this question included in the logic unless

they can demonstrate that they followed equivatenstallation criteria. Similarly, air

carriers and air operators will have to assess modifications that have been accomplished

on their aircraft.

G{StSOGAZ2Y 2F 2ANARYy3A LyalLlSOirzy [S@St IyR |
a. Inspection Level.

At this point in the analys, it is already confirmed that wiring is installed in a zone
where the presence of combustible materials is possible and/or the wiring is in
close proximity to primary and baalp hydraulic or mechanical flight controls.
Therefore, some level of inspeati of the wiring in the zone is required, and this
step details how the proper level of inspection and interval can be selected.

One method of selecting the proper inspection level and interval is through the use
of ratings tables which rate attributes ttie zone and how the wiring is affected
by, or can affect those attributes. The precise format of this will be determined by
the analyst, but example rating tables appea’dippendix Band may be referred

to for claiity.

The inspection level characteristics that may be included in the rating system are:
T Zone size (volume);

T Density of installed equipment within the zone;

T Potential effects of fire on adjacent wiring and systems.

Zone size will be assessed relativelte size of the aircraft, typically identified as
small, medium or large. The smaller the zone and the less congested it is, the more
likely it is that wiring degradation will be identified by GVI.

Density of installed equipment, including wiring, withiretzone will be assessed
relative to the size of the zone. The density of the zone is typically identified as low,
medium or high.
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Potential effects of fire on adjacent wiring and systems requires the analyst to
assess the potential effect of a localise fon adjacent wiring and systems by
considering the potential for loss of multiple functions to the extent that continued
safe operation may not be possible.

Consideration of potential effect must also include whether wiring is in close
proximity (i.e. vithin 5 cm (2 inches)) to both primary and bagk flight controls.

A GVI alone may not be adequate if a fire caused by failure of the wiring poses a
risk to aircraft controllability.

At minimum, all wiring in the zone will require a GVI at a common iatefor
operators with a ZIP, this may be defined as a zonal GVI. For operators without ZIP,
it shall be defined as a GVI of all wiring in the zone.

The question is asked, "Is a GVI (or zonal GVI) of all wiring in the zone at the same
interval effective fo all wiring in the zone?" This is to consider if there are specific
items/areas in the zone that are more vulnerable to damage or contamination and
thus may warrant a closer or more frequent inspection.

This determination could result in the selectionaomore frequent GVI, a stand
alone GVI (for operators with a ZIP), or even a DET inspection. The intention is to
select a DET of wiring only when justified by consideration of all three
characteristics of the zone (size, density, and potential effectr®f. fThe analyst
should be cautious to avoid unnecessary selection of DET where GVI is adequate.
Overuse of DET dilutes the effectiveness of the inspection.

Note: The level of inspection required may be influenced by tasks identified in
Steps 5 and 6. Fexample, if a cleaning task was selected in Step 5 and 6 that will
minimise the accumulation of combustible materials in the zone, this may justify
selection of a GVI in lieu of a DET for the wiring in the zone.

b. Inspection Interval.

The selection of amffective interval can also be accomplished using a rating
system. The characteristics for wiring to be rated should include the following:

T Possibility of Accidental Damage;
T Environmental factors.

The rating tables should be designed to define increasiagection frequency
with increasing risk of accidental damage and increasing severity of the local
environment within the zone. Examples are providedppendix E

The selection of inspection tasks possible in #tep is specific to whether the
maintenance programme includes a dedicated ZIP or not.

For ZIP programmes, the possible inspection tasks are:

T Zonal GVI;

T Standalone GVI,

T DET.

For nonZIP programmes, the possible inspection tasks are:
T GVI;

1 DET.
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Step 9

Note: At ths point the analyst will have determined the required inspection level
and interval for wiring in the zone. Task consolidation in Step 9 allows
consideration as to whether an inspection selected as a result of this analysis can
be considered accomplished part of the existing maintenance programme.

G¢l a1 /2ya2tARIGAZYE

This step in the procedure examines the potential for consolidation between the tasks
derived from the EZAP and inspections that already exist in the Maintenance Programme.
Consolilation requires that the inspections in the existing maintenance programme are
performed in accordance with the inspection definitions provided in this AMC.

For programmes that include a ZIP:

Some GVI identified by application of the EZAP may be adequatetyed by existing

zonal GVI in the zone and no change or addition to the existing zonal GVI is required. This
should reduce the number of new GVI that must be introduced into a programme that
already includes a ZIP.

The consolidation of GVI tasks haddke into account the access requirements and the
interval of each task. The Working Group may conclude that a sttome GVI of the
wiring may be justified if the zonal GVI of the other systems within the same zone does
not need to have such a frequeimspection.

Standalone GVI and DET identified by application of EZAP cannot be consolidated into
the ZIP and must be introduced and retained as dedicated tasks in the scheduled
maintenance programme under ATA 20. These tasks, along with tasks idewtifgetlite

the accumulation of combustible materials, shall be uniquely identified to ensure they
are not consolidated in the zonal programme nor deleted during future programme
development. Within MS@ based MRB Reports, these may be introduced under 8TA 2
with no Failure Effect Category quoted.

For programmes without a ZIP:

Although norZIP programmes may already include some dedicated inspections of wiring
that may be reviewed for equivalency to new tasks identified by application of the EZAP,
it is expeted that a significant number of new wiring inspections will be identified for
introduction as dedicated tasks in the System and Powerplant programme. All new tasks
identified by application of EZAP shall be uniquely identified to ensure they are not
deleted during future programme development.

The following guide can be used to determine proper consolidation between EZAP
derived inspections and existing inspections that have not been specifically identified as
standalone tasks, of the same item or area:

a. Where the EZAP inspection interval and existing inspection interval are equal, but
the inspection levels are different, the more intense inspection will take precedent
(i.e. a 1C DET takes precedent over a 1C GVI).

b. Where the EZAP inspection intenaadd existing inspection interval are different,
but the inspection levels are equal, the more frequent inspection will take
precedent (i.e. a 1C GVI takes precedent over a 2C GVI).

C. Where the EZAP inspection interval and level are different from theimxis
inspection interval and level, these tasks may be consolidated only when the more
frequent inspection is also the more intense (i.e. a 1C DET takes precedent over a
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[Amdt 20/4]

2C GVI). When the more frequent inspection is less intense, the tasks should not
be casolidated.

For all programmes, these tasks shall be uniquely identified in the programme for future
development consideration.

For EZARerived STC tasks, it may not be possible for the STC holder to determine
whether a ZIP exists on specific aircraftttiadll utilise the STC. Therefore, where a ZIP

exists, consolidation of EZAPS NA SR { ¢/ Gl &ala Aydz I+ aLISOA
responsibility of the operator and subject to approval by the competent authority.

In cases where the STC holder datares a requirement for a GVI that should not be

consolidated into a ZIP, this staatbne GVI should be specifically identified as such in
the EZAP derived ICAW for the STC.
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ED Decision 2008/007/R

The following worksheets are provided as an example to assist implementatioa BZAP logic explained in this AMC. These may be adjusted by the analyst
to suit specific applications.

1.  Details of Zone.

2.  Assessment of Zone Attributes.

3A. Inspection Level Determination based on Rating Tables (for use where a dedicated ZIP exists)
3B. Inspection Level Determination based on Rating Tables (for use where no dedicated ZIP exists).
4, Interval Determination based on Rating Tables.

5.  Task Summary.

In particular, the interval ranges quoted in the rating table on Sheet 4 are solekplaire a typical arrangement of values. For a particular application, these
must be compatible with the interval framework used in the existing maintenance or inspection programme. They may be eexpresess of usage
parameter (e.g. flight hours or @aidar time) or in terms of letter check (as in the example).
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Enhanced Zonal Analysis - Details of Zone Sheet 1 of 5

ZONE NO:

ZONE DESCRIPTION:

1. Zone Details (Boundaries, Access):

Joobubtouobbubuot

2. EQUIPMENT INSTALLED

Hvdraulic Plumbina

Hvdraulic Components (valves, actuators, pumps)

Pneumatic Plumbina

Pneumatic Components (valves. actuators)

Electrical Wirina - Power Feeder (hiah voltaae. hiah amperaae)

Electrical Wirina - Motor Driven Devices

Electrical Wirina - Instrumentation, and Monitorina

Electrical Wirina - Data Bus

Electrical Components

Primary Flight Control Mechanisms

Secondary Flight Control Mechanisms

Enaine Control Mechanisms

Fuel Components

Insulation

Oxvaen

Potable Water

Waste Water

COMMENTS

This sheet is used to comply with Steps 1 and 2 of
the Enhanced Zonal Analysis Procedure:

1. Describe the zone (location, access, boundaries)

2. List the content of the zone; installed equipment,
wiring, plumbing, components, etc.

In the comments section on this sheet, it would be
appropriate to note significant wire related items
such as "Wire bundle routed within 2" of high-temp
anti-ice ducting”. The intent is to provide the analyst
with a clear understanding of what's in the zone and
how it could potentially affect wiring.

Sample EZAP Worksheet Date:

Pade 1 of 5
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Enhanced Zonal Analysis - Assessment of Zone Attributes Sheet 2 of 5
ZONE NO: ZONE DESCRIPTION:
Steps 1 and 2 completed on Sheet 1. - -
Answers and Explanation to Questions
(Note: Steps 1 & 2 completed on Sheet 1.)
3. Zone contains wiring? N
X 3.
This sheet is used to answer Questions 3 thru 7 of the
Enhanced Zonal Analysis Procedure.
v y
7. Is wiring close to > If the answer to Questions 3 and 7 is ‘NO', then no further
) N both primary and back- | action is required in this analysis which is designed to address
4. Combustible materials in up hydrz_aullc, No further action. 4. only wiring systems.
zone? mechanical, or
electrical flight
v controls? v If the answer to Question 5 is 'YES', and a task is identified
that can significantly reduce the likelihood of accumulation of
combustible materials, the task and interval must be defined in
v Step 6. If the task identified is a cleaning task to remove
5. dust/lint accumulation from wiring, the interval for the task must
> be frequent enough to keep the wiring relatively clean based
5. Is there an effective task > 8. Wiring on the expected rate of accumulation of dust/lint on the wiring in
to significantly reduce the N inspection task the zone.
likelihood of accumulation determination.
of combustible materials? See Sheet 3. In all cases, after Step 5 and/or Step 6, the analysis is
v 6. continued to Step 8.
1
v
6. Define task and interval. Continue the analysis
List on Sheet 5, Task
Summary. 7.
Samble EZAP Worksheet Date: Paae 2 of 5
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