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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 aintASfe
eRulesproject is to make thenaccessibleén an efficient and reliable way to stakeholders.

EASA eRulesill 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. ltwill offe
easy (online) access to all rules and regulations as well as new and innovative applicationg such as
rulemaking process automation, stakeholder consultation, cre$srencing, and comparison with
L/'h YR GKANR O2dzyiNASaQ ail yRI NRao®

To achieve these anitiious objectives, th&EASA eRulgwojectis structured in temodules to covel
all aviation rules and innovative functionalities.

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

PublishedNovember 2018

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

This version is issued by the European Aviation Safety Agency (EASA) in order to provide its
stakeholders with an updated and eaBy-read publication. It has been prepared by putting together

all applicable acceptable means of compliance (AMG)vever, his 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

AMC paragraph titleare colourcoded and can be identified according to the ithaon below.The
EASA Executive Director (ED) decision through vihégharagraph was introduced or last amended
is indicated below the paragraph title()italics

ED decision

The format of this document has been adjusted to makes#rfriendlyand for reference purposes.
Any commentshouldbe sent toerules@easa.europa.eu
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Incorporated amendmen

AMC(EDDECISIONS

INCORPORATED AMENDMIEN

Incorporated EDDecision AMClssue NoAmendment No Applicability date

5/11/2003
29/12/2006
26/12/2007

ED Decision 2003/12/RM

ED Decision 2006/012/R
ED Dediion 2007/019/R
ED Decision 2008/004/R
ED Decision 2008/007/R
ED Decigsin 2009/019/R

AMG20/ Initial issue

AMG20/ Amendment 1
AMG20/ Amendment 2
AMG20/ Amendment 3
AMG20/ Amendment 4
AMG20/ Amendment 5

2/5/2008
5/9/2008

23/12/2009

Note: To access the officiarsions pleaseclick onthe hypetinks provided above.
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Preamble

PREAMBLE

Amendment 5

Thefollowing is a list of paragphs affected by this amendment:

AMC 2026 Created NPA 200814)
AMC 2027 Created NPA 200814)

Amendment 4

Thefollowing is a list of paragphs affected by this amendment:

AMC 20621 Created NPA 200701)
AMC 2022 Created NPA 200701)
AMC20-23 Created NPA 200701)

Amendment 3

Thefollowing is a list of paragphs affected by this amendment:

AMC 20624 Created NPA 2007/0%

Amendment 2

Thefollowing is a list of paragphs affected by this amendment:

AMC 201 Amended NPA 04/200%
AMC 2063 Created NPA 04/200%
AMC 2011 Created NPA 11/200%
AMC 20620 Created(NPA 05/200%

Amendment 1

Thefollowing is a list of paragphs affected by this amendment:

AMC 209 Created
AMC 2010 Created
AMC 2012 Created
AMC 2013 Created

ED Decision 2009/019/R

ED Decision 2008/007/R

ED Decision 2008/004/R

ED Decision 2007/019/R

EDDecision 2006/012/R
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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 thistechnology 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 syste@bIC 203 is dedicated to
certification of Engine Control Sgens but identifies some engine installation related issues,
that should be read in conjunction with this AMG20

Like any acceptable means of compliance, itis issued to outline issues to be considered during
demonstration of compliance with the certtftion specifications.

2 RELEVANT SPECIFICATIONS
For aircraft certification, the main related certification specifications are:
For aeroplanes in &% (and, where applicable, &3)

- Paragraphs, 33, 581, 631, 899, 901, 903, 905, 933, 937, 939, 9689594103(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.

- For rotorcraft: equivalent specifications in-@Band C&9.
3 SCOPE

This accemble means of compliands relevant 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 pregaons 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 specific to the aircraft.

Precautions have to be adapted to the crititalof 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 discusses the division of compliance tasks between the applicants for
Engine Propeller (when applicable) and aircraft type certificaldss guidance relatesto issues
to be considered during aircraft certification.

It does not cover APU control systeing ! = g KA OK | NB y2i dzaSR I a
addressed in the deditad AMC 202.
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4 PRECAUTIONS
(a) General
The introduction of electrical and electronic technology can entail the following:

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

- an increased integration of control and related indication functions,

- an increased risk of significant failures common to more than one Engine or
Propeller of the aircraft which might, for example, oces a result of

- Insufficient protection from electromagnetic disturbance (lightning, intemal
or external radiation effects),

- Insufficient integrity of the aircraft electrical power supply,
- Insufficient integrity of data supplied from the aircratft,

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

- Omissions or errors in the system/software specification.

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

(b) Objective

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

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

(c) Precautionselating to electrical power supply and data from the aircraft

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

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

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

- Erroneous data received from the aircraft by the Engine/Propeller control system
if the data source is commai® more than one Engine/Propeller (e.g. air data
sources, autothrottle synchronising), and
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(d)

(e)

(f)

- Control system operating faults propagating via data links between
Engine/Propellers (e.g. maintenance recording, common bus, -tallss
autofeathering, automaticaserve power system).

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

Local events
For Engine and Propeller certification, effects of local events should besesse

Whatever the local event, the behaviour of the electronic control system should not
cause a hazard to the aircraft. This will require consideration of effects such as the control
of the thrust reverser deployment, the owspeed of the Engine, trarents effects or
inadvertent Propeller pitch change under any flight condition.

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
should be sbwn that this function is not rendered inoperative by the same local event
(including destruction of wires, ducts, power supplies).

Such assessment should be reviewed during aircraft certification.
Software and Programmable Logic Devices

The acceptabity 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 ba agreed between the aircrafEngine and Propeller
designers prior to certiGation activity.

Environmental effects

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

5 INTERRELATION BETWEEN ENGINE, PROPELLER AND AIRCRAFT CERTIFICATION

(a)

(b)

Objective

To satisfy the aircraftertification specifications, such as CS 25.901, CS 25.903 and
C25.1309, 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 theelectronic control system are consistent with these requirements.

Interface Definition

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

The Egine/Propeller/aircraft documents should cover in particiar
- The software quality level (per function if necessary),

- The reliability objectives for loss of Engine/Propeller control or significant change
in thrust, (including IFSD due to control systmalfunction), of faulty parameters,

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

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

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

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

6. TABLE

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

SUBSTANTIATION UND] SUBSTANTIATION UNDERES
CSE

TASK

ENGINE CONTR( - Safetyobjective - Consideration of -
AND PROTECTIO common mode
- Software level . .
effects (including
software)
- Reliability

- Software level

MONITORING - Independence o - Monitoring - Indication systerr
control and parameter reliability
monitoring reliability : Independence
parameters . .

engine/ engine

AIRCRAFT DATA - Protection of - Aircraft data
engine from reliability
aircraft data

. - Independence
failures

engine/ engine
= Software level

THRUST - Software level - System reliability - Safety objectives
REVERSER .

CONTROL/ - Architecture -

MONITORING - Consideration of

common mode
effects (including
software)
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BAEASA

SUBSTANTIATION UND] SUBSTANTIATION UNDERES
CSE

CONTROL - Reliability or - Reliability of
SYSTEM quality quality of aircraft
ELECTRICAL Requirement of supply, if used
SUPPLY aircraft supply, if i Independence
used . .
engine/ engine
ENVIRONMENTA - Equipment - Declared - Aircraft design
CONDITIONS protection capability
LIGHTNING AND - Equipment - Declared - Aircraft wiring
OTHER protection capability protection  and
ELECTROMAGNE Electromagnetic Declared electromagnetic
IC EFFECTS emissions . compatibility
emissions
FIREPROTECTIO - Equipment - Declared - Aircraft design
protection capability

[Amdt 20/2]
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AMC20-2

ED Decision 2003/12/RM

1. GENERAL

The existing regulations for APU and airccafttification mayrequirespeciainterpretationfor
essential APU equipped with electronic control systems. Becafighe nature of this
technologyit has been found necessary to prepare acceptable means of compliance specifically
addressing the certifation of these control systems.

Like any acceptable means of compliance, the content of this documentis not mandatory. It is
issued for guidance purposes, and to outline a method of compliance with the airworthiness
code. In lieu of following this methodn alternative method may be followed, provided that
this isagreedby the Agency as an acceptable method of compliance 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(b), 20, 80, 90, 210, 220, 280 and 530
Book 2, Section A, AMC-E8U 20

2.2 Aircraft Certification
Aeroplane:CS25

Paragraphs581, 899, 13011307(c), 1309, 1351(b)(d), 1353(a)(b), 1355(c), 1357, 1431,
1461, 1524, 1527

A9011, A903, A939, A1141, A1181, A1183, A1189, A1305, ANBIT],
A1527,B903, B1163

3 SCOPE

This acceptable means of compliance provides guidance for electronic (analogueydaayl d
essential APU control systems, on the interpretation and means of complaticthe 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.

Precautions have to be adapted to the criticality of the functiofiseese precautions may be
affectedby -

Degree of authority of the system,
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Phase oflight,
Availability of backup system.

This document also discusses the division of compliance tasks between the APU and aircraft
certification.

4 PRECAUTIONS

4.1

4.2

4.3

General
The introduction of electronic technology can entail the following:

(a) A greater dpendence of theAPU 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

(i)  Insufficient protectionfrom electromagnetic disturban@ghtningjntemal
or external radiation effects),

(i)  Insufficient integrity of the aircraft electrical power supply,
(i) Insufficient integrity of data supplied from the aircraft,

(iv) Hidden designfaults or discrepancies contained within the chesithe APU
control software,or

(v) Omissions or errors in the system specification.

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

Objective

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

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

Precautions relating to APU control, protection and monitoring

The software associated with APU control, protection and monitoring functions must
haveaqualitylevel and architecture appropriate to theirigcality (see paragraph 4.2).

For digital systems, any residual errors not activated during the software development
and certification process could cause an unacceptable failure. (RTCA DO178A (or the
equivalent EUROCAE ED 12A) constitutes an acceptades of compliance for
software development and certification. The APU software should be at least level 2
according to this document. In some specific cases, level 1 may be more appropriate.

It should be noted, however, that the DO178A states in se@i8n

"It is appreciated that, with the current state of knowledge, the software disciplines
described in this document may not, in themselves, be sufficient to ensure that the
overall system safety and reliability targets have been achieved. This isyteutty true

for certain critical systems, such as fully authoritylflpwire systems. In such casesitis
accepted that other measures, usually within the systenaddition to a high level of
software discipline may be necessary to achieve these sabggctives and demonstrate
that they have been met.
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4.4

It is outside the scope of thidocument tosuggest or specify these measures, but in
accepting thatthey may be necessary, it is also the intention to encourage the
development of software techniques wéh could support meeting the overall system
safety objectives."”

Precautions 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 paragrapl2,4due consideration must be
given to the reliability of electrical power and data suppliedhe electronic
controlsand peripheralcomponentsTherefore the potential adverse effects on
APU operation of any loss of electrical power supply from theadiror failure of
data coming from the aircraft must be assessed during the APU certification.

(a)

(b)

Electrical power

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

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

Data
The following cases should be considered:

(i)  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 ingldta may beovercomeby other
data references specifto the APU in order to meet the objectives.

4.4.2 Local Events

(a)

(b)

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

Examples of local events include fluid leaks, mechanical disruptions,
electrical problems, fires ooverheat conditions.An overheat condition
results when the temperature of the electronic contrgiit is greater than

the maximum safe design operating temperature declared during the APU
certification. This situation can increase the failure rate of the electronic
control system.

Whatever the local event, the behaviour of the electronic contyatem
must not causea hazard to the aircraft. This will require consideration of
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 functionatford the necessary
protection, it must be shown that this function is not rendered inoperative
by the same local event (including destruction of wires, ducts, power
supplies).
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4.5

(c) Specific design features or analysis methods may be used to show
compliane with respect to hazardous effeci&/herethisis not possible, for
example due to the variability or the complexitytbe failure sequence,
then testing may be required. These tests must be agreed with the Agency.

4.4.3 Lightning and other electromagnieteffects

Electronic control systems are sensitive to lightning aftlier electromagnetic
interference . Thesystem design mustincorporate 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 aapproved documentFor aircraft
certification, it must be substantiated that thedevels are adequate.

Other functions integrated 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,dhAPU certification should take into
account the applicable aircraft requirements.

5 INTERRELATION BETWEEN APU AND AIRCRAFT CERTIFICATION

5.1

5.2

5.3

Objective

To satisfy the CS aircraft requirements, such as CS 25A901, CS 25A902%21800S
an analysis of th consequences of failures of the systentlomaircraft has to be made.
It shouldbe ensuredhat the software levels and safety and reliability objectivediie
electronic control system areonsistent with these requirements.

Interface definition

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

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

(b) The eliability objectives for APU shuidown 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 voltags that can be supported at the interfaces),

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

The certification of the APU equipp®&dth electronic controls and of the aircraft méae
shared betweenthe APU certification and airciattification. The distribution between
the APU certificatioand the aircraft certification must be identified and agreed with the
Agency and/or the appropriat APU and aircraft Authorities (an example is given in
appendix).

Appropriate evidence provided for APU certificat should be used for aircraft
certification. Foexample, the quality of any aircraft function software and aircraft/ APU
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interface logic akady demonstrated for APU certification should need no additional
substantiation for aircraft certification.

Aircraft certification must deal with the specific precautiom&en in respect of the
physicalandfunctional interfaces with the APU.
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ED Decision 2003/12/RM
An example of tasks distribution between APU and aircraft certification
FUNCTIONS OR

INSTALLATION CSAPU SUBSTANTIATION UNDERES
CONDITIONS

SUBSTANTIATION UNDI

Safety objective

APU CONTROL AND Reliability

PROTECTION - Software level - Software level
- Independence of - Monitoring - Indication
control and parameter system reliability
MONITORING monitoring reliability
parameters
- Protection of APU - Aircraft data
from aircraft data reliability
AIRCRAFT DATA failures
- Software level
- Reliability and
CONTROL SYSTEM quality of _
ELECTRICAL SUPPLY aircraftsupply if
used
ENVIRONMENTAL - Equipment - Declared - Aircraftdesign

CONDITIONS, LIGHTNI protection capability
AND OTHER ELECTRO
MAGNETIC EFFECTS

Aircraftwiring
protection
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D

)

AMC20-3

ED Decision 2007/019/R
PURPOSE

The existing certification specifications of-E$or Engine certification may require specific
interpretation for Engines equipped wiliectronic 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 compéance specifically addressing the certification of these control systems.

Like any acceptable means of compliance, itis 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 Engine certification 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 use of electrical and electronic
technology for Engine control, protection, limiting and monitoring functions, and, where
applicable, for integration of aircraft or Propeller functions. In the siefaases, this document

is applicable to such functions integrated into the EECS, but only to the extent that these
functions affect compliance with @Sspecifications.

The text deals mainly with the thrust and power functions of an EECS, sincethidprime
function of the Engine. However, there are many other functions, 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 discsess the division of compliance tasks for certification between the
applicants for Engine, Propeller (when applicable) and aircraft type certificates. This guidance
relates to issues to be considered during engine certificattdiC 201 addresses issues
associated with the engine installation in the aircraft.

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

- a greater dependence ofthe Engine on the aircraft owing to the increaseaf esectrical
power or data supplied from the aircraft,

- an increased integration of control and related indication functions,

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

- Insufficient protection from electromagnetic disturbance (lightning, internal or
external mdiation effects) (see G550(a)(1), CSa and CE 170,

- Insufficient integrity of the aircraft electrical powsupply (see GE& 5@h)),

- Insufficient inegrity of data suppliedrom the aircraft (see GE 5@g)),
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©)

Hidden design Faults or discrepancies contained within the design of the
propulsion system control software or compleleetronic hardware (see €S

5(()), or

Omissions or errors in the systenof$ware specification (see €ES5Qf)).

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

RELEVANT SPECIFICATIONS AND REFERENCE DOCUMENTS

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

CSE Specification Turbine Engines

CSE 20 (Engineonfiguration and interfaces) \4
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 markinfjparts- Assembly of parts’
CSE 130 (Fire prevention)

CSE 140 (Test&ngine configuration)

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 <K<K<KLKKLK KL
<K <<K<K<K<K<K<K<LKKKLKKLK KL

< <K<K <KL

The following documents are referenced in this AME20

International Electrotechnic&@@ommission (IEC), Central Office, 3, rue de Varembé, P.O.
Box 131, CH1211 GENEVA 20, Switzerland

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

L9/ kt!{ cHunnX '!3&S 2F {SYAO2yRdzOi(i2N)J 5S9
Temperature Ranges, edition 1.0, dated April 2001.

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

RTCA DQ78A/EURCAE ED2A, Software Considerations in Airborne Systems
and Equipment Certification, dated March 1985

RTCA DQ78B/EUROCAE HPB, Software Considerations in Airborne Systems
and Equipment Certification, dated December 1, 1992
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(4)

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

RTCA DQ60/EUROCAE ED 14, Environmental Conditions and Test Procedures for
Airborne Equipment.

Aeronautical Systems Center, ASC/ENOI, Bldg 560, 2530 Loop Road/\\Wigist,
Patterson AFB, OH, USA, 454381

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

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

U.S. Department of Transportation, Subsequent Distribution, Office Ardmore East
Business Center, 3341 Q 75th Ave, Landover, MD, USA, 20785

AC 20136, Protection of Aircraft Electrical/Electronic Systems Against the Indirect
Effects of Ightning, dated March 5, 1990

Society of Automotive Engineers (SAE), 400 Commonwealth Drive, Warrendale, PA
150960001 USA or EUROCAE, 17, rue Hamelin, 75116 Paris, France

SAE ARP 5412 / EUROCAB4ZLOvith Amendment 1 & 2, Aircraft Lightning
Environmentand Related Test Waveforms, February 2005/May 2001 respectively.

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

SAE ARP414 /| EUROCAE 8D, with Amendment 1, Aircraft Lightning Zoning,
February 2005/June 1999 respectively.

SAE ARP 5416 / EUROCAH®ED Aircraft Lightning Test Methods, March
2005/April 2005 respectively.

DEFINITIONS
The words defined in GBefinitionsand in CSE 15 are identified by capital letter.

The following figure and associated definitions are provided to facilitate a clear understanding
of the terms used in this AMC.
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SYSTEMS MODES
ENGINE CONTROL SYSTEM

PRIMARY MODE /
e NORMAL MODE

ALTERNATE MODES

Primary System

May be one or more
Lanes (Channels)

v

ALTERNATE MODE 1

Lanes typically have
equal functionality

v

ALTERNATE MODE 2

BackUp System

v

BACKUP MODE 1

v

i
! Control or less capablelane BACKUP MODE 2

I

|

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 Engine certification, the applicant
for Engine certification should make reasonable installation and operational assumptions for
the target installation. Any installation limitations or operationsdues will be noted in the
instructions for installation or operation, 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 esfant authorities as discussed under paragraph (15) of
this AMC.

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

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

The need to provide protective functions, such as espeed protection, for all Control
Modes, including any Alternate Modes, should be reviewed under tleeiipations of
CSE 50 (c), (d) and (e), and-E210 or G& 510.

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