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AMC-20-1 

AMC 20-1 Certification of Aircraft Propulsion Systems Equipped 
with Electronic Control Systems 

 

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. 
Because of 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 20-1 addresses the compliance tasks relating to certification of the installation of 
propulsion systems equipped with electronic control systems. AMC 20-3 is dedicated to 
certification of Engine Control Systems but identifies some engine installation related issues, 
that should be read in conjunction with this AMC 20-1. 

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

2  RELEVANT SPECIFICATIONS 

For aircraft certification, the main related certification specifications are: 

For aeroplanes in CS-25 (and, where applicable, CS-23) 

τ Paragraphs, 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. 

τ For rotorcraft: equivalent specifications in CS-27 and CS-29. 

3  SCOPE 

This acceptable means of compliance is 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 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 specific to 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 
back-up system. 

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

It does not cover APU control systems !t¦Σ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ǳǎŜŘ ŀǎ άǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳǎέΣ ŀǊŜ 
addressed in the dedicated AMC 20-2. 

http://easa.europa.eu/
https://dxweb.easa.europa.eu/dx4/Topics/Cloned-57c9e155-f45e-42b3-8f01-73535b682012.docx
https://dxweb.easa.europa.eu/dx4/Topics/AMC20-2.docx
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4  PRECAUTIONS 

(a)  General 

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

τ 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. 

τ an increased integration of control and related indication functions,  

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

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

τ Insufficient integrity of the aircraft electrical power supply, 

τ Insufficient integrity of data supplied from the aircraft, 

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

τ Omissions or errors in the system/software specification. 

Special design and integration precautions should therefore 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 Propellers using hydromechanical control and protection systems. 

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

(c) 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 to the 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 
data coming 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 consistency 
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: 

τ Erroneous data 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 

http://easa.europa.eu/
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τ Control system operating faults propagating via data links between 
Engine/Propellers (e.g. maintenance recording, common bus, cross-talk, 
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 system. 

(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 consideration of effects such as the control 
of the thrust reverser deployment, the over-speed 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 on the 
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 be reviewed 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 been agreed between the aircraft, Engine and Propeller 
designers prior to certification activity. 

(f)  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 are contained in the instructions for installation. For the 
aircraft certification, it should be substantiated that these levels are adequate. 

5 INTER-RELATION BETWEEN ENGINE, PROPELLER AND AIRCRAFT CERTIFICATION 

(a) Objective 

To satisfy the aircraft certification specifications, such as CS 25.901, CS 25.903 and 
CS 25.1309, 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 software aspects between the 
Engine, Propeller and the aircraft systems in the appropriate documents. 

The Engine/Propeller/aircraft documents should cover in particular - 

τ The software quality level (per function if necessary), 

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

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

http://easa.europa.eu/
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τ Engine, Propeller and aircraft interface data and characteristics, and 

τ 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 and aircraft certification. The 
distribution between the 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 provided 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 should need 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 between Engine and aircraft certification. (When necessary, a similar 
approach should be taken for Propeller applications). 

TASK 
SUBSTANTIATION UNDER 

CS-E 

SUBSTANTIATION UNDER CS-25 

with engine data with aircraft data 

ENGINE CONTROL 
AND PROTECTION 

τ Safety objective 
τ Software level 

τ Consideration of 
common mode 
effects (including 
software) 

τ Reliability 
τ Software level 

 

MONITORING τ Independence of 
control and 
monitoring 
parameters 

τ Monitoring 
parameter 
reliability 

τ Indication system 
reliability 

τ Independence 
engine/ engine 

AIRCRAFT DATA τ Protection of 
engine from 
aircraft data 
failures 

τ Software level 

 τ Aircraft data 
reliability 

τ Independence 
engine/ engine 

THRUST 
REVERSER 
CONTROL/ 
MONITORING 

τ Software level τ System reliability 
τ Architecture 
τ Consideration of 

common mode 
effects (including 
software) 

τ Safety objectives 

CONTROL 
SYSTEM 
ELECTRICAL 
SUPPLY 

τ Reliability or 
quality 
Requirement of 
aircraft supply, if 
used 

 τ Reliability of 
quality of aircraft 
supply, if used 

τ Independence 
engine/ engine 

http://easa.europa.eu/
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TASK 
SUBSTANTIATION UNDER 

CS-E 

SUBSTANTIATION UNDER CS-25 

with engine data with aircraft data 

ENVIRONMENTAL 
CONDITIONS 

τ Equipment 
protection 

τ Declared 
capability 

τ Aircraft design 

LIGHTNING AND 
OTHER 
ELECTROMAGNET
IC EFFECTS 

τ Equipment 
protection 
Electromagnetic 
emissions 

τ Declared 
capability 

τ Declared 
emissions 

τ Aircraft wiring 
protection and 
electromagnetic 
compatibility 

FIRE PROTECTION τ Equipment 
protection 

τ Declared 
capability 

τ Aircraft design 

 
[Amdt 20/2] 

http://easa.europa.eu/
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AMC 20-2A 

AMC 20-2A Certification of Essential APU Equipped with Electronic 
Controls 

 

1. GENERAL 

The existing regulations for APU and aircraft certification may require special interpretation for 
essential APU equipped with electronic control systems. Because of the nature of this 
technology it 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 is not mandatory. 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 is agreed by 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 

CS-APU 

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 CS-APU 20 

2.2 Aircraft Certification 

Aeroplane: CS-25 

Paragraphs 581, 899, 1301, 1307(c), 1309, 1351(b)(d), 1353(a)(b), 1355(c), 1357, 1431, 
1461, 1524, 1527 

A9011, A903, A939, A1141, A1181, A1183, A1189, A1305, A1337, A1521, 
A1527, B903, 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 compliance with the relevant 
APU and aircraft 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 functions. These precautions may be 
affected by - 

Degree of authority of the system,  
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Phase of flight, 

Availability of back-up system. 

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

4 PRECAUTIONS 

4.1 General 

The introduction of electronic technology can entail the following: 

(a) A greater dependence of the APU on the aircraft owing to the use of electrical 
power and/or data supplied from the aircraft, 

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

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

(ii) Insufficient integrity of the aircraft electrical power supply, 

(iii) Insufficient integrity of data supplied from the aircraft, 

(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 integration precautions must therefore be taken to minimise 
these risks. 

4.2 Objective 

The introduction of electronic control systems should provide for the aircraft at least the 
equivalent safety, 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. 

4.3 Precautions relating to APU control, protection and monitoring 

The software associated with APU control, protection and monitoring functions must 
have a software level and architecture appropriate to their criticality of those functions 
(see paragraph 4.2). 

For digital systems, any residual errors not detected during the software development 
and certification process could cause an unacceptable failure. The latest edition of AMC 
20-115 constitutes an acceptable means of compliance for software development, 
verification and software aspects of certification. The APU software should be at least 
level B according to the industry documents referred in the latest edition of AMC 20-115. 
In some specific cases, level A may be more appropriate. 

It should be noted that the software disciplines described in the latest edition of AMC 20-
115 may 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 authority digital control systems. In such cases it is accepted that other 
measures, usually within the system, in addition to a high level of software discipline may 
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be necessary to achieve these safety objectives and demonstrate that they have been 
met. 

It is outside the scope of the latest edition of AMC 20-115 to suggest or specify these 
measures, but in accepting that they may be necessary, it is also the intention to 
encourage the development of software techniques which could support meeting the 
overall system safety objectives." 

4.4 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 paragraph 4.2, due consideration must be 
given to the reliability of electrical power and data supplied to the electronic 
controls and peripheral components. 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 during the APU certification. 

(a) Electrical power 

The use of either the aircraft electrical power network or electrical power 
sources specific to the APU, or the combination of both, may meet the 
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 situation identified during the APU certification which is considered 
during the aircraft certification to be a hazard to the aircraft. 

(b) Data 

The following cases should be considered: 

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

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

In certain cases, defects of aircraft input data may be overcome by other 
data references specific to the APU in order to meet the objectives. 

4.4.2 Local Events 

(a) 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 events include fluid leaks, mechanical disruptions, 
electrical problems, fires or overheat conditions.  An overheat condition 
results when the temperature of the electronic control unit 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. 

(b) Whatever the local event, the behaviour of the electronic control system 
must not cause a 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 function to afford the necessary 
protection, it must be shown that this function is not rendered inoperative 
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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 effects. Where this is not possible, for 
example due to the variability or the complexity of the 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 and other electromagnetic 
interference. The system 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 an approved document. For aircraft 
certification, it must be substantiated that these levels are adequate. 

4.5 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, the APU certification should take into 
account the applicable aircraft requirements. 

5 INTER-RELATION BETWEEN APU AND AIRCRAFT CERTIFICATION 

5.1 Objective 

To satisfy the CS aircraft requirements, such as CS 25A901, CS 25A903 and CS 25.1309, 
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. 

5.2 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 particular - 

(a) The software quality level (per function if necessary), 

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

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

(d) APU and aircraft interface data and characteristics, and 

(e) Aircraft power supply and characteristics (if relevant). 

5.3 Distribution of compliance demonstrations 

The certification of the APU equipped with electronic controls and of the aircraft may be 
shared between the APU certification and aircraft certification. The distribution between 
the APU certification and 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 evidence provided for APU certification should be used for aircraft 
certification. For example, 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 precautions taken in respect of the 
physical and functional interfaces with the APU. 

[Amdt 20/10] 
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Appendix to AMC 20-2 
 

An example of tasks distribution between APU and aircraft certification 

FUNCTIONS OR 
INSTALLATION 
CONDITIONS 

SUBSTANTIATION UNDER 
CS-APU 

SUBSTANTIATION UNDER CS-25 

APU CONTROL AND 
PROTECTION 

τ Safety objective 
τ Software level 

τ ReliabiIity 
τ Software level 

 

MONITORING 

τ Independence of 
control and 
monitoring 
parameters 

τ Monitoring 
parameter 
reliability 

τ Indication 
system reliability 

AIRCRAFT DATA 

τ Protection of APU 
from aircraft data 
failures 

τ Software level 

 τ Aircraft data 
reliability 

CONTROL SYSTEM 
ELECTRICAL SUPPLY 

  τ Reliability and 
quality of 
aircraft supply if 
used 

ENVIRONMENTAL 
CONDITIONS, LIGHTNING 
AND OTHER ELECTRO- 
MAGNETIC EFFECTS 

τ Equipment 
protection 

τ Declared 
capability 

τ Aircraft design 
τ Aircraft wiring 

protection 
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AMC 20-3A  

AMC 20-3A Certification of Engines Equipped with Electronic Engine 
Control Systems 

 

(1) PURPOSE 

The existing certification specifications of CS-E for 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 these control systems. 

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

(2) 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 these latter cases, this document 
is applicable to such functions integrated into the EECS, but only to the extent that these 
functions affect compliance with CS-E specifications. 

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 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 discusses 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 certification. AMC 20-1 addresses issues 
associated with the engine installation in the aircraft.  

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

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

τ an increased integration of control and related indication functions, 

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

τ Insufficient protection from electromagnetic disturbance (lightning, internal or 
external radiation effects) (see CS-E 50(a)(1), CS E-80 and CS-E 170), 

τ Insufficient integrity of the aircraft electrical power supply (see CS-E 50(h)), 

τ Insufficient integrity of data supplied from the aircraft (see CS-E 50(g)), 
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τ Hidden design Faults or discrepancies contained within the design of the 
propulsion system control software or complex electronic hardware (see CS-E 
50(f)), or 

τ Omissions or errors in the system/software specification (see CS-E 50(f)). 

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

(3)  RELEVANT SPECIFICATIONS AND REFERENCE DOCUMENTS 

Although compliance with many CS-E specifications might be affected by the Engine Control 
System, the main paragraphs relevant to the certification of the Engine Control System itself 
are:  

CS-E Specification Turbine Engines Piston Engines 

CS-E 20 (Engine configuration and interfaces) V V 

CS-E 25 (Instructions for Continued Airworthiness),  V V 

CS-E 30 (Assumptions), V V 

CS-E 50 (Engine Control System) V V 

CS-E 60 (Provision for instruments) V V 

CS-E 80 (Equipment) V V 

CS-E 110 (Drawing and marking of parts - Assembly of parts) V V 

CS-E 130 (Fire prevention) V V 

CS-E 140 (Tests-Engine configuration) V V 

CS-E 170 (Engine systems and component verification) V V 

CS-E 210 (Failure analysis)  V 

CS-E 250 (Fuel System)  V 

CS-E 390 (Acceleration tests)  V 

CS-E 500 (Functioning) V  

CS-E-510 (Safety analysis) V  

CS-E 560 (Fuel system) V  

CS-E 745 (Engine Acceleration) V  

CS-E 1030 (Time limited dispatch) V V 

 

The following documents are referenced in this AMC 20-3: 

τ International Electrotechnical Commission (IEC), Central Office, 3, rue de Varembé, P.O. 
Box 131, CH - 1211 GENEVA 20, Switzerland 

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

τ L9/κt!{ сннплΣ ¦ǎŜ ƻŦ {ŜƳƛŎƻƴŘǳŎǘƻǊ 5ŜǾƛŎŜǎ hǳǘǎƛŘŜ aŀƴǳŦŀŎǘǳǊŜǊǎΩ {ǇŜŎƛŦƛŜŘ 
Temperature Ranges, edition 1.0, dated April 2001.  

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

τ RTCA DO-254/ EUROCAE ED-80, Design Assurance Guidance for Airborne Electronic 
Hardware, dated April 19, 2000. 

τ RTCA DO-160/EUROCAE ED 14, Environmental Conditions and Test Procedures for 
Airborne Equipment. 
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τ AMC 20-115 on software considerations for certification of airborne systems and 
equipment. 

τ Aeronautical Systems Center, ASC/ENOI, Bldg 560, 2530 Loop Road West, Wright-
Patterson AFB, OH, USA, 45433-7101 

τ MIL-STD-461E, Requirements for the Control of Electromagnetic Interference 
Characteristics, dated August 20, 1999 

τ MIL-STD-810 E or F, Test Method Standard for Environmental Engineering, E dated 
July 14, 1989, F dated January 1, 2000  

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

τ AC 20-136, Protection of Aircraft Electrical/Electronic Systems Against the Indirect 
Effects of Lightning, dated March 5, 1990  

τ Society of Automotive Engineers (SAE), 400 Commonwealth Drive, Warrendale, PA 
15096-0001 USA or EUROCAE, 17, rue Hamelin, 75116 Paris, France 

τ SAE ARP 5412 / EUROCAE ED-84, with Amendment 1 & 2, Aircraft Lightning 
Environment and Related Test Waveforms, February 2005/May 2001 respectively. 

τ SAE ARP 5413 / EUROCAE ED-81, with Amendment 1, Certification of Aircraft 
Electrical/Electronic Systems for the Indirect Effects of Lightning, November 
1999/August 1999 respectively. 

τ SAE ARP 5414 / EUROCAE ED-91, with Amendment 1, Aircraft Lightning Zoning, 
February 2005/June 1999 respectively. 

τ SAE ARP 5416 / EUROCAE ED-105, Aircraft Lightning Test Methods, March 
2005/April 2005 respectively. 

(4) DEFINITIONS 

The words defined in CS-Definitions and in CS-E 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. 

http://easa.europa.eu/


 

AMC-20 τ Amendment 18 AMC 20-3A 

 

 

Annex I to ED Decision 2020/006/R Page 23 of 510 

 

 

 

(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 operational issues 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 co-ordination 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  

(a) Control Modes - General 

Under CS-E 50(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 strategies, are implemented as required. 

The need to provide protective functions, such as over-speed protection, for all Control 
Modes, including any Alternate Modes, should be reviewed under the specifications of 
CS-E 50(c), (d) and (e), and CS-E 210 or CS-E 510. 

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

DEFINITIONS VISUALISED 

SYSTEMS 

Primary System 

 
     May be one or more  
       Lanes (Channels) 

 

     Lanes typically have  
      equal functionality 

 

ENGINE CONTROL SYSTEM 

Back-Up System 

 

May be Hydro mechanical 
Control or less capable lane 

ALTERNATE MODE 1 

 

ALTERNATE MODE 2 
 
 
 
 
 
BACK-UP MODE 1 

 

BACK-UP MODE 2 

MODES 

PRIMARY MODE /  
NORMAL MODE 

ALTERNATE MODES 
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Descriptions of the functioning of the Engine Control System operating in its Primary and 
any Alternate Modes should be provided 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 and reliability of the control system in all modes is primarily addressed by 
the component testing of CS-E 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 validation required under CS-E 50(a).  

(i) Engine Test Considerations 

If the Engine certification tests defined in CS-E are performed using only the Engine 
Control SysteƳΩǎ tǊƛƳŀǊȅ aƻŘŜ ƛƴ ǘƘŜ Cǳƭƭ-up Configuration and if approval for 
dispatch in the Alternate Mode is requested by the applicant under CS-E 1030, it 
should be demonstrated, by analysis and/or test, that the Engine can meet the 
defined test-success criteria when operating in any Alternate mode that is 
proposed as a dispatchable configuration as required by CS E-1030.  

Some capabilities, such as operability, blade-off, 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 installation and operating 
instructions reflect this loss of capability. 

(ii) Availability 

Availability of any Back-up Mode should be established by routine testing or 
monitoring to ensure that the Back-up Mode will be available when needed. The 
frequency of establishing its availability should be documented in the instructions 
for continued airworthiness.  

(b) Crew Training Modes 

This acceptable means of compliance is not specifically intended to apply to any crew 
training modes. These modes are usually installation, and possibly operator, specific and 
need to be negotiated on a case-by-case basis. As an example, one common application 
of crew training modes is for simulatiƻƴ ƻŦ ǘƘŜ ΨŦŀƛƭŜŘ-ŦƛȄŜŘΩ ƳƻŘŜ ƻƴ ŀ ǘǿƛƴ-engine 
rotorcraft. Training modes should be described 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 modes, including lock-out systems, should be assessed as 
part of the System Safety Analysis (SSA) of CS-E 50(d). 

(c) Non-Dispatchable Configurations and Modes 

For control configurations which are not dispatchable, but for which the applicant seeks 
to take credit in the system LOTC/LOPC analysis, it may be acceptable to have specific 
operating limitations. In addition, compliance with CS-E 50(a) does not imply strict 
compliance with the operability specifications of CS-E 390, CS-E 500 and CS-E 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 a twin-engine rotorcraft, 
a rudimentary Back-up System may be adequate since frequent and rapid changes in 
power setting with the Back-up System may not be necessary. 
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In addition to these operability considerations, other factors which should be considered 
in assessing the acceptability of such reduced-capability Back-up Modes include: 

τ The installed operating characteristics of the Back-up Mode and the differences 
from the Primary Mode. 

τ The likely impact of the Back-up Mode operations on pilot workload, if the aircraft 
installation is known. 

τ The frequency of transfer from the Primary Mode to the Back-up Mode (i.e. the 
reliability of the Primary Mode). Frequencies of transfer of less than 1 per 20 000 
engine flight hours have been considered acceptable.  

(d) Control Transitions 

The intent of CS-E 50(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. However, systems wherein pilot action is required to engage the 
Back-up Mode may also be acceptable. For instance, a Fault in the Primary System may 
ǊŜǎǳƭǘ ƛƴ ŀ άŦŀƛƭŜŘ-ŦƛȄŜŘέ fuel flow and some action is required by the pilot to engage the 
Back-up System in order 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 or thrust associated with transfer to Alternate Modes 
should be reviewed for compliance with CS-E 50(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 considered when reviewing the acceptability of Control Mode 
transitions are: 

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

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

τ Successful demonstration, by simulation or other means, of the ability of the 
Engine 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 simulation data. Therefore, a flight test programme to support this 
data will normally be expected. 

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

τ For turboprop or turboshaft engines, the transition should not result in excessive 
over-speed or under-speed of the rotor or Propeller which could cause emergency 
shutdown, loss of electrical generator power or the setting-off of warning devices. 

The power or thrust change associated 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 
transitions or in re-ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ ǇƛƭƻǘΩǎ ŀōƛƭƛǘȅ ǘƻ ƳƻŘǳƭŀǘŜ 9ƴƎƛƴŜ ǘƘǊǳǎǘ ƻǊ 
power should be identified in the Engine instructions for installation and operation 
(see CS-E 50(b)). These delays should be assessed during aircraft certification. 

(ii) Annunciation to the Flight Crew 

If annunciation is necessary to comply with CS-E 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 operation of the Engine 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 annunciation should 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 CS E-80 and CS-E 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 certification. 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 for the 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. 

(ii) Test procedures 

(A) General 

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

Electro-Magnetic Interference (EMI) test procedures and test levels 
conducted in accordance with MIL-STD-461 or EUROCAE ED 14/DO-160 have 
been considered acceptable. 

The applicant should use the HIRF test guidelines provided in EUROCAE ED 
14/RTCA DO-160 or equivalent. However, it should be recognised that the 
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tests defined in EUROCAE ED 14/RTCA DO-160 are applicable at a 
component test level, requiring the applicant to adapt these test procedures 
to a system level HIRF test to demonstrate compliance with CS-E 80 and CS-
E 170. 

For lightning tests, the guidelines of SAE ARP 5412, 5413, 5414, and 5416 
and EUROCAE ED 14/RTCA DO-160 would be applicable. 

Pin Injection Tests (PIT) are normally conducted as component tests on the 
EECS unit and other system components as required. PIT levels are selected 
as appropriate from the tables of EUROCAE ED 14/DO-160. 

Environmental tests such as MIL-STD-810 may be accepted in lieu of 
EUROCAE ED-14/DO-160 tests where these tests are equal to or more 
rigorous than those defined in EUROCAE ED 14/DO-160. 

(B) Open loop and Closed loop Testing 

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

The closed loop set-up is usually provided with hydraulic pressure to move 
actuators to close 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 the test plans 
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 closed loop set ups, the following factors should also 
be considered:  

τ If special EECS test software is used, that software should be 
developed and implemented by guidelines defined for software levels 
of at least software level C as defined in the industry documents 
referred in the latest edition of AMC 20-115. In some cases, the 
application code is modified to include the required test code 
features. 

τ The system test set-up should be capable of monitoring both the 
output drive signals and the input signals. 

τ 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. 

(iii) Pass/Fail Criteria 

The pass/fail criteria of CS-E 170 for HIRF and lightning should be interpreted as 
"no adverse effect" on the functionality of the system.  

The following are considered adverse effects:  

τ A greater than 3 % change of Take-off Power or Thrust for a period of more 
than two seconds. 
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τ Transfers to alternate channels, Back-up Systems, or Alternate Modes. 

τ Component damage. 

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

τ Erroneous operation of protection systems, such as over-speed 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.  

(iv) Maintenance Actions 

CS-E 25 requires that the applicant 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 levels of EMI, 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 periodic inspections 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 and substantiation of 
these maintenance actions. 

(v) Time Limited Dispatch (TLD) Environmental Tests 

Although TLD is only an optional requirement for certification (see CS-E 1000 and 
CS-E 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. 

(7) INTEGRITY OF THE ENGINE CONTROL SYSTEM  

(a) Objective 

The intent of CS-E 50(c) is to establish Engine Control System integrity requirements 
consistent with operational requirements of the various installations. (See also paragraph 
(4) of AMC E 50). 

(b) Definition of an LOTC/LOPC event 

(i) For turbine Engines intended for CS-25 installations 

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

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

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

τ has lost the capability to govern the Engine in a manner which allows 
compliance with the operability specifications given in CS-E 500(a) and CS-E 
745. 
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(ii) For turbine Engines intended for rotorcraft 

An LOPC event is defined as an event where the Engine Control System: 

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

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

τ has lost the capability to govern the Engine in a manner which allows 
compliance with the operability specifications given in CS-E 500(a) and CS-E 
745, with the exception that the inability to meet the operability 
specifications in the Alternate Modes may not be included as LOPC events. 

τ 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. Engine operability in the 
Alternate Mode(s) is considered a necessity if:  

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

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

τ 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, which may 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 power ς as necessary ς to 
complete aircraft manoeuvres and safely land the aircraft. Demonstration of 
the acceptability of this type of operation may be required at aircraft 
certification. 

(iii) For turbine Engines intended for other installations 

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

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

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

τ has lost the capability to govern the Engine in a manner which allows 
compliance with the operability specifications given in CS-E 500(a) and CS-E 
745, as appropriate. 

(iv) For piston Engines 

An LOPC event is defined as an event where the Engine Control System: 

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

τ 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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τ has lost the capability to govern the Engine in a manner which allows 
compliance with the operability specifications given in CS-E 390. 

(v) For engines incorporating functions for Propeller control integrated in the EECS 

The following Faults or Failures should be considered as additional LOPC events: 

τ inability to command a change in pitch, 

τ uncommanded change in pitch, 

τ uncontrollable Propeller torque or speed fluctuation. 

(c) Uncommanded thrust or power oscillations 

Any uncommanded thrust or power oscillations should be of such a magnitude as not to 
impact aircraft controllability in the intended installation. Thrust or power oscillations 
less than 10% peak to peak of Take-off 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 in-service LOTC/LOPC event. 

(d) Acceptable LOTC/LOPC rate 

The applicant 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 event per 100 000 engine 
flight hours. 

(ii) For piston Engines 

An LOPC rate of 45 per million engine flight hours (or 1 per 22,222 engine 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 
elements or sub-systems 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 elements are 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 hours. This 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 system includes more 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 electrical and electronic elements. 
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(e)  LOTC/LOPC Analysis 

A system reliability analysis should be 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 in the system 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 Safety Assessment required under CS-E 50(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/LOPC analysis 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 effects of loss, corruption or Failure of Aircraft-Supplied Data should be included in 
ǘƘŜ 9ƴƎƛƴŜ /ƻƴǘǊƻƭ {ȅǎǘŜƳΩǎ [h¢/κ[ht/ ŀƴŀƭȅǎƛǎΦ ¢ƘŜ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ƛƴǘŜǊŦŀŎŜ 
requirements for these non-Engine type design elements should be contained in the 
Engine instructions for installation. It needs to be ensured that there is no double 
counting of the rate of Failure of non-engine 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. 

(f) 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: 

τ Reliability data that substantiates 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. 

τ ¢ƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ǇǊƻŎǳǊŜƳŜƴǘΣ ǉǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜΣ ŀƴŘ ǇǊƻŎŜǎǎ ŎƻƴǘǊƻƭ Ǉƭŀƴǎ ŦƻǊ ǘƘŜ 
vendor-supplied 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. 

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

τ Commercial and industrial grade parts have typical operating ranges of 0 degrees 
to +70 degrees Celsius and -40 degrees to +85 degrees Celsius, respectively. 
Military grade parts are typically rated at -54 degrees to 125 degrees Celsius. 
Commercial and industrial grade parts are typically defined in these temperature 
ranges in vendor parts catalogues. If the 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 
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proposed extended range of the specified components is suitable 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 for cooling are not 
compromised. Failure modes 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. 

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

τ IEC/PAS 62239, Electronic Component Management Plans 

τ L9/κt!{ сннплΣ ¦ǎŜ ƻŦ {ŜƳƛŎƻƴŘǳŎǘƻǊ 5ŜǾƛŎŜǎ hǳǘǎƛŘŜ aŀƴǳŦŀŎǘǳǊŜǊǎΩ 
Specified Temperature Ranges  

When any electrical or electronic components are changed, the SSA and 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 industrial part(s). 
IƻǿŜǾŜǊΣ ǎǳŎƘ ŀ ŎƘŀƴƎŜ ǿƻǳƭŘ ƴƻǘ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨǎƛƎƴƛŦƛŎŀƴǘΩ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ tŀǊǘ 
21.A.101(b)1.  

(g)   Single Fault Accommodation 

Compliance with the single Fault specifications of CS-E 50(c)(2) and (3) may be 
substantiated by a combination of tests and analyses. The intent is that single Failures or 
ƳŀƭŦǳƴŎǘƛƻƴǎ ƛƴ ǘƘŜ 9ƴƎƛƴŜ /ƻƴǘǊƻƭ {ȅǎǘŜƳΩǎ ŎƻƳǇƻƴŜƴǘǎΣ ƛƴ ƛǘǎ Ŧǳƭƭȅ ƻǇŜǊŀǘƛƻƴŀƭ 
condition, do not result in a Hazardous Engine Effect. In addition, in its full-up 
configuration the control system should be essentially single Fault tolerant of 
electrical/electronic component Failures with respect to LOTC/LOPC events. For 
dispatchable configurations refer to CS-E 1030 and AMC E 1030. 

It is recognised that to achieve true single Fault tolerance for LOTC/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 with Back-up 
Systems that provide what has been called an "essentially single Fault tolerant" system. 
Although these systems may have some Faults that are not Covered Faults, they have 
demonstrated excellent in-service safety and reliability, and have proven to be 
acceptable.  

The objective, of course, is to have all the Faults addressed as Covered Faults. Indeed, the 
dual channel or Back-up system configurations do cover the vast majority of potential 
electrical and electronic Faults. However, on a case-by-case basis, it may be appropriate 
for the applicant to omit some coverage because 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 redundancy 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 
ƻŦ ǘƘŜ ǘŜǊƳ άŜǎǎŜƴǘƛŀƭƭȅέΣ ŀƴŘ ǎǳŎƘ ŀ ǎȅǎǘŜƳ Ƴŀȅ ōŜ ŀŎŎŜǇǘŀōƭŜΦ 
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(h) Local Events 

Examples of local events to be considered under CS-E 50(c)(4) include: 

τ Overheat conditions, for example, those resulting from hot air duct bursts,  

τ Fires, and  

τ Fluid leaks or mechanical disruptions which could lead 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 threats, such as 
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 function is 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 design operating 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 to an overheat or over-temperature 
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 complexity of 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 of CS-E 130 and the interpretative 
material of AMC E 130 is relevant. This rule applies to the elements of the Engine Control 
System which are installed in designated fire zones. 

There is no probability associated with CS-E 50(c)(4). Hence, all foreseeable local events 
should be considered. It is recognised, however, 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 events. Compliance 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 guidance applies to Engine Control System wiring: 

τ 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 ground and shorts to power (when 
appropriate) and the results should show that Faults result in identified responses 
and do not result in Hazardous Engine Effects.  

τ Engine control unit aircraft interface wiring should be tested or analysed for shorts 
ǘƻ ŀƛǊŎǊŀŦǘ ǇƻǿŜǊΣ ŀƴŘ ǘƘŜǎŜ άƘƻǘέ ǎƘƻǊǘǎ ǎƘƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŀƴ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƴƻƴ-
Hazardous Engine Effect. Where aircraft interface wiring is involved, the installer 
should be informed of the potential effects of interface wiring Faults by means of 
informatƛƻƴ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ 9ƴƎƛƴŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ Lǘ ƛǎ ǘƘŜ ƛƴǎǘŀƭƭŜǊΩǎ 
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responsibility to ensure that there are no wiring Faults which could affect more 
than one Engine. 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. 

τ Where physical separation of conductors is not practical, co-ordination 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 analysis or test 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 result in a potential latent Failure condition. 

(8) SYSTEM SAFETY ASSESSMENT  

(a) Scope of the assessment 

The system safety assessment (SSA) required under CS-E 50(d) should address all 
operating modes, and the data used in the SSA should be substantiated. 

The LOTC/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 System and 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 installation that could affect more than one Engine, should also be included in the 
SSA; these types of Faults are addressed under CS-E 50(g). 

The Engine Control System SSA and LOTC/LOPC analysis, or combined analyses, should 
identify the applicable assumptions and 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 necessary, the limitations should be contained in the 
airworthiness limitations section of the instructions for continued airworthiness in 
accordance with CS-E 25(b)(1).  

The SSA should address all Failure effects identified under CS-E 510 or CS-E 210, as 
appropriate. A summary should be provided, listing the malfunctions or Failures and their 
effects caused by the Engine Control System, such as: 

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

τ CŀƛƭǳǊŜǎ ǿƘƛŎƘ ǊŜǎǳƭǘ ƛƴ ǘƘŜ 9ƴƎƛƴŜΩǎ ƛƴŀōƛƭƛǘȅ ǘƻ ƳŜŜǘ ǘƘŜ ƻǇŜǊŀōƛƭƛǘȅ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ 
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. 

τ Transmission of erroneous parameters which could lead to thrust or power 
changes greater than 3% of Take-off Power or Thrust (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 temperatures or low oil pressure). 
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τ 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) 

τ Failures resulting in Major Engine Effects and Hazardous Engine Effects. 

The SSA should also consider all signals used by the Engine Control System, in particular 
any cross-Engine control signals and air signals as described in CS-E 50(i). 

The criticality of functions included 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: 

(i) Compliance with CS-E 510 or CS-E 210, as appropriate. 

(ii) For Failures leading to LOTC/LOPC events, compliance with the agreed LOTC/LOPC 
rate for the intended installation (see paragraph (7)(d) of this AMC). 

(iii) For Failures affecting Engine operability but not leading to LOPC events, 
compliance with the expected total frequency of occurrence of Failures that result 
in Engine response that is non-compliant with CS-E 390, CS-E 500(a) and CS-E 745 
specifications (as appropriate). The acceptability of the frequency of occurrence 
for these events - along with any aircraft flight deck indications deemed necessary 
to inform the flight crew of such a condition - will 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 the Engine Control 
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 example, the Engine operating instructions may indicate that a display of zero 
oil pressure be ignored in-flight if the oil quantity and temperature displays appear 
normal. In this situation, Failure to transmit oil pressure or transmitting a zero oil 
pressure signal should not lead to an Engine shutdown or LOTC/LOPC event. 
Admittedly, flight crew initiated shutdowns have occurred in-service during such 
conditions. In this regard, if the Engine operating instructions provide information 
to mitigate the condition, then 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 and zero 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 multi-engine aeroplanes, Faults that result in thrust or power changes of less than 
approximately 10% of Take-off 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 crews 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 take-off 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 
ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ƻōƭƛƎŀǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ Ŧǳƭƭ-up system is capable of 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, overhauls or power-checks. 

The frequency of occurrence of Uncovered Faults that result in a thrust or power change 
greater than 3% of Take-off Power or Thrust, but less than the change defined as an 
LOTC/LOPC event, should be contained in the SSA documentation. There 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 of 10-4 events 
per Engine flight hour or less. These Faults may be required 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 Take-off Thrust Control System (ATTCS), synchrophasing, 
etc., are addressed under CS-E 50(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 Engine using a cross-Engine 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 Engine(s). It is also recognised that signals sent 
from one Engine control to another in a rotorcraft installation, such as load sharing and 
One Engine Inoperative (OEI), can have a much greater impact on Engine power when 
those signals fail. Data of these Failure modes should be contained in the SSA. 

When operating in the take-off 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 occurrence 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 of Faults 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 10ς4 events per Engine flight hour would not 
normally be acceptable. 

Detected Faults in signals 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 cross-Engine signals. 

(9)  PROTECTIVE FUNCTIONS  

(a) Rotor Over-speed Protection. 

Rotor over-speed protection is usually achieved by providing an independent over-speed 
protection system, such that it requires two independent Faults or malfunctions (as 
described below) to result in an uncontrolled over-speed.  
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The following guidance applies if the rotor over-speed protection is provided solely by an 
Engine Control System protective function. 

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

The SSA should show that the probability per Engine flight hour of an uncontrolled over-
speed condition from any cause in combination with a Failure of the over-speed 
protection system to function is less than one event per hundred million hours (a Failure 
rate of 10ς8 events per Engine flight hour). 

The over-speed protection system would be expected to have a Failure rate of less than 
10ς4 Failures per engine flight hour to ensure the integrity of the protected function. 

A self-test of the over-speed protection system to ensure its functionality prior to each 
flight is normally necessary for achieving the objectives. Verifying the functionality of the 
over-speed protection system at Engine shutdown and/or start-up is considered 
adequate for compliance with this requirement. It is recognised that some Engines may 
routinely not be shut down between flight cycles. In this case this should be accounted 
for in the analyses. 

Because in some over-speed protection systems there are multiple protection paths, 
there will always be uncertainty that all paths are functional at any given time. Where 
multiple paths can invoke the over-speed 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 electro-mechanical parts, is achieved in the minimum number of 
Engine cycles. This is acceptable so long as the system meets a 10-4 Failure rate. 

The applicant may provide data that demonstrates that the mechanical parts (this does 
not include the electro-mechanical parts) of the over-speed protection system can 
operate without Failure 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 sub-system each Engine cycle.  

(b) Other protective functions 

The Engine Control System may perform 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 the 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 integrated into the 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 auto-feather 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 aircraft certification. 

For example, if an Engine Failure with loss of the auto-feather function is catastrophic at 
the aircraft level - and the auto-feather function is incorporated into the Engine Control 
System - the applicant will have to show for CS-25 installations (or CS-23 installations 
certified to CS-25 specifications) that an Engine Failure with loss of the auto-feather 
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function cannot result from a single control system Failure, and that combinations of 
control system Failures, or Engine and control system Failures, 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., 10-9 events per Engine flight 
hour). 

Although these functions await evaluation 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 co-ordination between the Engine and aircraft certification 
teams under the conditions outlined in paragraph (15) of this AMC. It is recognised that 
this co-ordination may not occur for various reasons. Because of this, the applicant should 
recognise that although 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. This includes 
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 frequencies of occurrence of 
those Failure modes may be needed as well. 

(10) SOFTWARE DESIGN AND IMPLEMENTATION 

(a) Objective 

For Engine Control Systems that use software, the objective of CS-E 50(f) is to prevent as 
far as possible software errors that would result in an unacceptable 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 for the 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 errors common to more than one Engine Control System may determine the 
criticality level of the software. 

(b) Approved Methods 

Methods for developing software, compliant with the guidelines contained in the latest 
edition of AMC 20-115 are acceptable methods. Alternative methods for developing 
software may be proposed by the applicant and are subject to approval by the Agency.  

Software which was not developed using the version of ED-12 referenced in the latest 
edition of AMC 20-115 is 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 
requires the latest edition of AMC 20-115, 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 Agency taking into account the conditions 
defined the latest edition of AMC 20-115, the legacy software can be used in the new 
installation that requires AMC 20-115 software. If equivalence cannot be substantiated, 
all the software changes should be assured through the use of the latest edition of AMC 
20-115. 
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(c)   Level of software design assurance 

In multiple Engine installations, the design, implementation and verification of the 
software in accordance with Level A (as defined in the industry documents referred in the 
latest edition of AMC 20-115) is normally needed to achieve the certification objectives 
for aircraft to be type certificated under CS-25, CS-27-Category A and CS-29-Category A. 

The criticality of functions on other aircraft may be different, and therefore, a different 
level of software development assurance may be acceptable. For example, in the case of 
a piston engine in a single-engine aircraft, level C (as defined in the industry documents 
referred in the latest edition of AMC 20-115) 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 
shutdown, and therefore, the possibility of these types of Failures should be considered 
when selecting a given software level. 

It may be possible to partition non-critical software from the critical software and design 
and implement the non-critical software to a lower level as defined by the industry 
documents referred in the latest edition of AMC 20-115. The adequacy of the partitioning 
method should be demonstrated. This demonstration should consider whether the 
partitioned lower software levels are appropriate for any anticipated installations. Should 
the criticality level be higher in subsequent installations, it would be difficult to raise the 
software level.  

(d) On-Board or Field Software Loading and Part Number Marking 

The following guidelines should be followed when on-board 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 released 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 be verified 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 number, which represents 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 service. 

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. The top-level 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 guidelines of the latest edition of 
AMC 20-115. 
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If the applicant proposes more than one source for loading, (e.g., diskette, mass storage, 
Secure Disk card, USB stick flash, etc.), 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 aircraft.  

(e) Software Change Category 

The processes and methods used to change software should not affect the software level 
of that software. For classification of software changes, refer to §4 in Appendix A of GM 
21.A.91. 

(f) 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:  

τ option-selectable software, or  

τ user-modifiable software (UMS). 

Option-selectable changes would have to be pre-certified utilising a method 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 vendor. For Engine 
Control Systems, UMS has generally not been applicable. However, approval of UMS, if 
required, would be addressed on a case-by-case basis. 

In principle, persons other than the TC holder may modify the software within the 
modification constraints 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 if the user modification is incorrectly implemented. 

In the case where the software is changed in a manner not pre-allowed by the TC holder 
ŀǎ άǳǎŜǊ ƳƻŘƛŦƛŀōƭŜέΣ ǘƘŜ άƴƻƴ-¢/ ƘƻƭŘŜǊέ ŀǇǇƭƛŎŀƴǘ ǿƛƭƭ ƘŀǾŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ 
requirements given in Part 21, subpart E. 

(11) PROGRAMMABLE LOGIC DEVICES  

CS-E 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 which the device is 
contained.  

RTCA DO-254/ EUROCAE ED-80 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, for showing compliance with CS-E 50(f).  

For off-the-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 installation is 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 original system was installed and certified. 

(12) AIRCRAFT-SUPPLIED DATA 

(a) Objective 

As required by CS-E 50(g), in case of loss, interruption, or corruption of Aircraft-Supplied 
Data, the Engine should continue to function in a safe and acceptable manner, without 
unacceptable effects on thrust or power, Hazardous Engine Effects, or loss of ability to 
comply with the operating specifications of CS-E 390, CS-E 500(a) and CS-E 745, as 
appropriate.  

(b) Background 

Historically, regulatory practice was to preserve the Engine 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 safely fly the aircraft should all the ADC 
signals be lost.  

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

¢ƘŜ 9ƴƎƛƴŜ /ƻƴǘǊƻƭ {ȅǎǘŜƳΩǎ [h¢/κ[ht/ ŀƴŀƭȅǎƛǎ ǎƘƻǳƭŘ Ŏƻƴǘŀƛƴ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŀƛǊ Řŀǘŀ 
system Failures in all allowable Engine Control System and air data system dispatch 
configurations.  

When Aircraft-Supplied Data can affect Engine Control System operation, the applicant 
should address the following items, as applicable, in the SSA or other appropriate 
documents: 

τ 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 aircraft equipment, such as 
aircraft thrust management computers, or other avionics equipment.  

τ 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. 

τ The applicant should supply the effects of faulty and corrupted Aircraft-Supplied 
Data on the EECS in the Engine instructions for installation.  

τ 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 lightning environments, as defined in the 
certification basis for the aircraft, without affecting their proper and continued 
operation. 

τ The applicant should state the reliability level for the Aircraft-Supplied Data that 
ǿŀǎ ǳǎŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ {{! ŀƴŘ [h¢/κ[ht/ ŀƴŀƭȅǎƛǎ ŀǎ ŀƴ άŀǎǎǳƳŜŘ ǾŀƭǳŜέ ƛƴ ǘƘŜ 
instructions for installation. 
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As stated in CS-E 50(g), thrust and power command signals sent from the aircraft are not 
subject to the specifications of CS-E 50(g)(2). If the aircraft thrust or power command 
system is configured 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 
System 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 non-moving throttle (or power lever) 
configurationǎΣ ƛǘ ƛǎ ǘƘŜ ƛƴǎǘŀƭƭŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ǎƘƻǿ ǘƘŀǘ ŀ ǇǊƻǇŜǊ ŦǳƴŎǘƛƻƴŀƭ ƘŀȊŀǊŘ 
analysis is performed on the aircraft system involved in generating Engine thrust or power 
ŎƻƳƳŀƴŘǎΣ ŀƴŘ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ƳŜŜǘǎ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀƛǊŎǊŀŦǘΩǎ ŦǳƴŎǘƛƻƴŀƭ ƘŀȊŀǊŘ 
assessment safety related specifications. This task is an aircraft certification issue, 
ƘƻǿŜǾŜǊ CŀƛƭǳǊŜǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 9ƴƎƛƴŜΩǎ [h¢/κ[ht/ ŀƴŀƭȅǎƛǎΦ  

(c) Design assessment 

The applicant should prepare a Fault Accommodation chart that defines the Fault 
Accommodation architecture for the Aircraft-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 resolver. 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 
άŜǊǊƻƴŜƻǳǎ Řŀǘŀέ ƛǎ ǳǎŜŘ ƘŜǊŜƛƴ ǘƻ ŘŜǎŎǊƛōŜ ŀ ŎƻƴŘƛǘƛƻƴ ǿƘŜǊŜ ǘƘŜ Řŀǘŀ ŀǇǇŜŀǊǎ ǘƻ ōŜ 
valid but is incorrect.  

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

The following are examples of possible means of accommodation: 

τ Provision of an Alternate Mode that is independent of Aircraft-Supplied Data. 

τ Dual sources of aircraft-supplied sensor data with local Engine sensors provided as 
voters and alternate data sources. 

τ 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 environmental 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. 

τ 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 unaffected by a complete loss of aircraft generated power, for example, 
backed up by battery power. (See AMC 20-1) 

(d) Effects on the Engine 

CS-E 510 defines the Hazardous Engine Effects for turbine Engines.  
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CS-E 50(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 multi-Engine 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. 

CS-E 50(g) requires the applicant to provide an analysis of the effect of loss or corruption 
of aircraft data on Engine thrust or power. The effects of Failures in Aircraft-Supplied 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 analysis. 

(e) 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 System should 
include validated Fault Accommodation logic which allows the Engine to operate 
acceptably with the loss of all aircraft-supplied air data. Engine operation in this system 
configuration should be demonstrated by test.  

For all dispatchable Control Modes, see CS-E 1030 and AMC E 1030. 

If an Alternate Mode, independent of Aircraft-Supplied Data, has been provided to 
accommodate the loss of all data, sufficient testing should be conducted to demonstrate 
that the operability specifications have been met when 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  

(a) Objective 

The objective is to provide an electrical power source that is single Fault tolerant 
(including common cause or mode) in order to allow the EECS to comply with CS-E 
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. 

(b) Electrical power sources 

An Engine dedicated power 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 the transmission system of rotorcraft. However, with the increased integration of the 
Engine-aircraft systems and with the application of EECS to small Engines, both piston 
and turbine, use of an Engine-mounted alternator may not necessarily be the only design 
approach for meeting the objective. 

Batteries are considered an Aircraft-Supplied 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 dedicated power source. In such applications, 
appropriate information for the installer should be provided including, for example, 
health status and maintenance requirements for the dedicated battery system. 

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

The following configurations have been used: 

τ EECS dependent on Aircraft-Supplied Power 

τ EECS independent of Aircraft-Supplied Power (Engine dedicated power source) 

τ Aircraft-Supplied Power used for functions, switched by the EECS 

τ Aircraft-Supplied Power directly used for Engine functions, independently from the 
EECS 

τ Aircraft-Supplied Power used to back up the Engine dedicated power source 

The capacity of any Engine dedicated power source, required to comply with CS-E 
50(h)(2), should provide sufficient margin to maintain confidence that the Engine Control 
System will continue to function in all anticipated Engine operating conditions where the 
control system is designed and expected to recover Engine operation automatically in-
flight. The autonomy of the Engine Control System should be sufficient to ensure its 
functioning in the case of immediate automatic relight after unintended shutdown. 
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 such as those 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. 

(d) Aircraft-Supplied Power Reliability 

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

When Aircraft-Supplied Power is used in any architecture, 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 CS-E 50(h)(1) imposes an Engine dedicated power source, Failure 
of this source should be addressed in the LOTC/LOPC analysis required under CS-E 50 (c). 
While no credit is normally necessary to be given in the LOTC/LOPC analysis for the use 
of Aircraft-Supplied Power as a back-up power source, Aircraft-Supplied 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 Aircraft-Supplied Power as the sole power source for an Engine control Back-
up System or as a back-up power source would be reviewed on a case-by-case basis. 

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

An example is a system that consists of a primary electronic single channel and a full 
capability hydromechanical Back-up System that is independent of electrical power (a full 
capability hydromechanical control system is one that meets all CS-E specifications and is 
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not dependent on aircraft power). In this type of architecture, loss or interruption of 
Aircraft-Supplied Power is accommodated by transferring control to the hydromechanical 
system. Transition from the electronic to the hydromechanical control system is 
addressed under CS-E 50(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 example, it should 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 should also 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 available no matter what happens to the normal 
generated power system. If 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 exhaustion will not occur before getting the aircraft safely back 
on the ground.  

This will satisfy that appropriate reliability assumptions are provided to the installer. 

(e) Aircraft-Supplied Power Quality 

When Aircraft-Supplied Power is necessary for operation of the Engine Control System, 
CS-E 50(h)(3) specifies that the Engine instructions for installation contain the Engine 
/ƻƴǘǊƻƭ {ȅǎǘŜƳΩǎ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ǎǳǇǇƭȅ ǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢Ƙƛǎ applies to any of the 
configurations listed in paragraph (13)(c) or any new configurations or novel approach 
not listed that use Aircraft-Supplied Power. These quality requirements should include 
steady state and transient under-voltage and over-voltage limits for the equipment. The 
power input standards of RTCA DO-160/EUROCAE ED-14 are considered to provide an 
acceptable definition of such requirements. If RTCA DO-160/EUROCAE ED-14 is used, any 
exceptions to the power quality standards cited for the particular category of equipment 
specified should be stated. 

It is recognised that the electrical or electronic components of the Engine Control System 
when operated on Aircraft-Supplied Power may cease to operate during some low 
voltage aircraft power supply conditions beyond those required to sustain normal 
operation, but in no case should the operation of the Engine control result in a Hazardous 
9ƴƎƛƴŜ 9ŦŦŜŎǘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƭƻǿ ǾƻƭǘŀƎŜ ǘǊŀƴǎƛŜƴǘǎ ƻǳǘǎƛŘŜ ǘƘŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΩǎ ŘŜŎƭŀǊŜŘ 
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 low-voltage condition to a condition within which 
the control system is 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 Aircraft-Supplied 
Power conditions 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 
such conditions should be contained in the Engine instructions for operation. The 
acceptability of any non-recoverable Engine operating conditions - as a result of these 
Aircraft-Supplied Power conditions - will be determined at aircraft certification. 
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If Aircraft-Supplied Power 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 Aircraft-Supplied Power. In any installation where 
aircraft electrical power is used to operate the Engine Control System, such as low Engine 
speed in-flight re-starting conditions, the effects of any aircraft electrical bus-switching 
transients or power transients associated with application of electrical loads, which could 
cause an interruption in voltage or a decay in voltage below that level required for proper 
control functioning, should be considered. 

(f)   Effects on the Engine 

Where loss of aircraft power results in a change in Engine Control Mode, the Control 
Mode transition should meet the specifications of CS-E 50(b). 

For some Engine control functions that rely exclusively upon Aircraft-Supplied Power, the 
loss of electrical power may still be acceptable. Acceptability is based on evaluation of 
the change in Engine 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: 

τ Engine start and ignition 

τ Thrust Reverser deployment 

τ Anti-Icing (Engine probe heat) 

τ Fuel Shut-Off  

τ Over-speed Protection Systems  

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

(g) Validation 

The applicant should demonstrate the effects of loss of Aircraft-Supplied 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 specific guidance is 
necessary. 

CS-E 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 SYSTEMS INTEGRATION AND INTER-RELATION BETWEEN 
ENGINE, PROPELLER AND AIRCRAFT CERTIFICATION ACTIVITIES 

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

This involves the integration of aircraft or Propeller functions (i.e., those that have 
traditionally not been considered Engine control functions), into the Electronic Engine 
/ƻƴǘǊƻƭ {ȅǎǘŜƳΩǎ ƘŀǊŘǿŀǊŜ ŀƴŘ ǎƻŦǘǿŀǊŜΦ  

Examples of this include thrust reverser control systems, Propeller speed governors, 
which govern speed by varying pitch, and ATTCS. When this type of integration activity is 
pursued, the EECS becomes part of - ŀƴŘ ǎƘƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ŀƛǊŎǊŀŦǘΩǎ {{!Σ ŀƴŘ 
although the aircraft functions incorporated into the EECS may receive review at Engine 
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certification, the acceptability of the safety analysis involving these functions should be 
determined at aircraft certification. 

¢ƘŜ 99/{ Ƴŀȅ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǘƻ Ŏƻƴǘŀƛƴ ƻƴƭȅ ǇŀǊǘ ƻŦ ǘƘŜ ŀƛǊŎǊŀŦǘ ǎȅǎǘŜƳΩǎ functionality, or 
it may contain virtually all of it. Thrust reverser control systems 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 separation of reverser 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 
ŎǊƛǘƛŎŀƭ ŀƛǊŎǊŀŦǘ ŦǳƴŎǘƛƻƴΦ 9ȄŀƳǇƭŜǎ ƻŦ ǘƘƛǎ άǾƛǊǘǳŀƭ ŎƻƳǇƭŜǘŜƴŜǎǎέ ƛƴ ŀƛǊŎǊŀŦǘ ŦǳƴŎǘƛƻƴŀƭƛǘȅ 
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 because, if an 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 condition can be 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 critical Failure 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 thrust of 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 functionality that would 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 the Engine 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 Systems ς integrated 
in aircraft avionics units - which govern Engine speed, rotor speed, rotor pitch angle and 
rotor tilt angle in tilt-rotor aircraft. 

In these designs, aircraft systems may be required to be used during Engine certification. 
In such cases, the Engine applicant is responsible for specifying the 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 
ƻǳǘǇǳǘ ŘŜƳŀƴŘ ǎƛƎƴŀƭ ŦǊƻƳ ǘƘŜ ŀƛǊŎǊŀŦǘ ŀƴŘ ǊŜǎǇƻƴŘǎ ōȅ ŎƘŀƴƎƛƴƎ ǘƘŜ 9ƴƎƛƴŜΩǎ ŦǳŜƭ Ŧƭƻǿ 
and other variables to meet that demand. However, the EECS itself, which is part of the 
type design, provides all the functionality required to safely operate the Engine in 
accordance with CS-E or other applicable specifications. 

(c) Certification activities 
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(i) 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 Engine applicant 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. 

(ii) Interface Definition and System Responsibilities 

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/aircraft documents should cover in particular: 

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

τ Fault Accommodation strategies 

τ Maintenance strategies 

τ The software level (per function if necessary), 

τ The reliability objectives for: 

τ LOTC/LOPC events 

τ Transmission of faulty parameters 

τ 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 the interfaces) 

τ Engine, Propeller and aircraft interface data and characteristics 

τ Aircraft power supply requirements and characteristics (if relevant). 

(iii) Distribution of Compliance Tasks 

The tasks for the certification of the aircraft propulsion system equipped 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 to AMC 20-1. 

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

The Engine 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, the quality of any aircraft function software and 
aircraft/Engine interface logic already demonstrated for Engine certification should 
need no additional substantiation for aircraft certification. 

Two examples are given below to illustrate this principle. 

(A) Case of an EECS performing the functions for the control of the Engine and 
the functions for the control of the Propeller. 
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The Engine certification would address all general requirements such as 
software quality assurance procedures, EMI, HIRF and lightning protection 
levels, effects of loss of aircraft-supplied power. 

The Engine certification would address the functional aspects for the Engine 
functions (safety analysis, rate for LOTC/LOPC events, effect of loss of 
Aircraft-Supplied Data, etc.). The Fault Accommodation 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 flight test. 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 not yet been 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. 

(B) 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 certification 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 
Aircraft-Supplied Data, etc.) The Fault Accommodation logic affecting the 
control of the Engine, for example, will be reviewed at that time. 

[Amdt 20/2] 
[Amdt 20/10] 
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AMC 20-6  

AMC 20-6 Extended Range Operation with Two-Engine Aeroplanes 
ETOPS Certification and Operation 

 

Chapter I GENERAL CONSIDERATIONS 

SECTION 1: PURPOSE 

This AMC states an acceptable means but not the only means for obtaining approval for two-engine 
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 terms shall and 
must apply only to an applicant who elects to comply with this AMC in order to obtain airworthiness 
approval or to demonstrate compliance with the operational criteria. 

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

τ Chapter I of this AMC provides general guidance and definitions related to extended range 
operations. 

τ Chapter II of this AMC provides guidance to (S)TC holders seeking ETOPS type design approval 
of an engine or a particular airplane-engine combination. These airplanes may be used in 
extended range operations.  

τ Chapter III of this AMC provides guidance to operators seeking ETOPS operational approval to 
conduct extended range operations under the requirements of the applicable operational 
regulations1. 

The purpose of this revision No. 2 of AMC 20-6 is to develop guidance for 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 approvals beyond 180 
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 

CS-Definitions: ED Decision No. 2003/011/RM as last amended. 

CS-E: ED Decision No. 2003/9/RM, as last amended (CS-E 1040). 

CS-25: ED Decision No. 2003/2/RM, as last amended, (CS 25.901, 25.903, 25.1309, 25.1351(d), 
25.1419, 25.1535, CS-25 Subpart J). 

EU-OPS: Council Regulation (EEC) No 3922/91, as last amended. 

Part-21: Annex to Commission Regulation (EC) No 1702/2003, as last amended. 

 
1  EU-OPS until operational requirements Part-SPA Subpart-ETOPS are in force. 
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Part-M: Annex I to Commission Regulation (EC) No 2042/2003, as last amended. 

Part-145: Annex II to Commission Regulation (EC) No 2042/2003, as last amended. 

 
SECTION 3: ABBREVIATIONS 

AFM: Airplane Flight Manual 

ATS: Air Traffic Services 

CAME: Continuing Airworthiness Management Exposition 

CAMO: Continuing Airworthiness Management Organisation approved pursuant to Part-M Subpart-G 

CG: Centre of Gravity 

IFSD: In-flight shut-down 

MCT: Maximum Continuous Thrust 

MMEL: Master Minimum Equipment List 

MEL: Minimum Equipment List 

RFFS Rescue and Fire Fighting Services 

(S)TC: (Supplemental) Type Certificate 

 
SECTION 4: TERMINOLOGY 

a. Approved One-Engine-Inoperative Cruise Speed 

(1) The approved one-engine-inoperative 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 

(i) establishing the outer limit of the area of operation and any dispatch limitation, 

(ii) calculation of single-engine fuel requirements under Appendix 4 section 4 of this 
AMC and, 

(iii)  establishing the level off altitude (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 one-engine-inoperative-speed may be used as 
the basis for compliance with en-route altitude requirements. 

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

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

Note: The diversion distance based on the approved one-engine-inoperative cruise speed may take 
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-off. 
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c. ETOPS Configuration, Maintenance and Procedures (CMP) 

The ETOPS CMP document contains the particular airframe-engine 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 establish the 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 safety of an ETOPS 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 1 Systems are ETOPS significant systems that, related to the number of engines on 
ǘƘŜ ŀŜǊƻǇƭŀƴŜ ƻǊ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ŀƴ ŜƴƎƛƴŜ ŦŀƛƭǳǊŜΣ ƳŀƪŜ ǘƘŜ ǎȅǎǘŜƳǎΩ ŎŀǇŀōƛƭƛǘȅ 
important for an ETOPS flight. The following provides additional discriminating definitions 
of an ETOPS Group 1 Significant System:  

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

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

(iii) A system which contributes significantly 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 include back-up 
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 two-engine aeroplane if single engine performance results 
in the aeroplane operating in the icing envelope. 

(2) ETOPS Group 2 Systems: 

Group 2 Systems 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 systems important to 
safe operation on a ETOPS diversion after a decompression such as anti-icing 
systems). 

(ii) Time-limited systems including cargo fire suppression and oxygen if the ETOPS 
diversion is oxygen system duration dependent. 
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(iii) Systems whose failure would result in excessive crew workload or have operational 
ƛƳǇƭƛŎŀǘƛƻƴǎ ƻǊ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜǘǊƛƳŜƴǘŀƭ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŦƭƛƎƘǘ ŎǊŜǿΩǎ ƻǊ ǇŀǎǎŜƴƎŜǊǎΩ 
physiological well-being for an ETOPS diversion (e.g., flight control forces that 
would be exhausting for a maximum ETOPS 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 to the passengers). 

(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 

¢ƘŜ ŜȄǘŜƴŘŜŘ ǊŀƴƎŜ ŜƴǘǊȅ Ǉƻƛƴǘ ƛǎ ǘƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƻƴ ǘƘŜ ŀŜǊƻǇƭŀƴŜΩǎ ǊƻǳǘŜ ǿƘƛŎƘ ƛǎΥ  

τ For two-engine aeroplanes with a maximum approved passenger seating configuration 
of 20 or more, or with a maximum take-off mass of 45360 kg or more, at 60 minutes flying 
time at the approved one-engine-inoperative cruise speed (under standard conditions in 
still air) from an adequate aerodrome. 

τ For two-engine aeroplanes with a maximum approved passenger seating configuration 
of 19 or less and a maximum take-off mass of less than 45360 kg, at 180 minutes flying 
time at the approved one-engine-inoperative 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 shutdown, whether 
self-induced, flight crew initiated or caused by an external influence. For ETOPS, all IFSDs 
occurring from take-off decision speed until touch-down shall be counted.  

The Agency considers IFSD for all causes, for example: flameout, internal failure, flight crew 
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 definition excludes 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 before take-off 
decision speed or after touch-down, although not counted as IFSD, shall be reported to the 
competent authority in the frame of continued airworthiness for ETOPS. 

g. Maximum Approved Diversion Time  

A maximum approved diversion time(s) for the airframe/engine 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 (S)TC and in the AFM or AFM-supplement. 

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

h. hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ  

hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ ƛǎ ǘƘŜ ƳŀȄƛƳǳƳ ǘƛƳŜ ŀǳǘƘƻǊƛǎŜŘ ōȅ ǘƘŜ /ƻƳǇŜǘŜƴǘ 
Authority that the operator can operate a type of aeroplane at the approved one-engine-
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inoperative cruise 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 equipment 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) Propulsion 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 5: CONCEPTS 

Although it is self-evident that the overall safety of an extended range operation cannot be better 
than that provided by the reliability of the propulsion systems, some of the factors related to extended 
range operation are not necessarily obvious. 

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 probability of 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 with two-engine 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 adverse operating conditions. 

The following is provided to define the concepts for evaluating extended range operation with two-
engine aeroplanes. This approach ensures that two-engine aeroplanes are consistent with the level of 
safety required for current extended range operation with three and four-engine 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 design certification 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 level achieved by modern 
aeroplanes, it is necessary for two-engine 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 (see Appendix 1).  

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 extended range 
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 Reliability Programme Implementation 

Following a determination that the airframe systems and propulsion systems are designed to 
be suitable for extended range operation, an in-depth review of the applicant's training 
programmes, operations and maintenance and reliability 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 operation could 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 II TYPE DESIGN APPROVAL CONSIDERATIONS 

SECTION 1: APPLICABILITY 

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

 
SECTION 2: COMPETENT AUTHORITY 

The Competent Authority for the issue of an ETOPS type design approval is the Agency.  

 
SECTION 3: GENERAL 

When a two-engine 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. The ETOPS significant 
system for the particular airframe/engine combination should be shown to be designed to fail-safe 
criteria and it should be determined that it can achieve a level of reliability suitable for the intended 
operation. In some cases modifications 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 standards of 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 II and Appendices 1 and 2: 

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

τ 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: in-service experience for ETOPS Type Design Approval defined in section 6.1 and 
Appendices 1 and 2 of this AMC, or 

(2) METHOD 2: a programme 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 (S)TC 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 combination in accordance 
with the criteria laid down in this chapter II and Appendix 1 & 2 of this AMC. 

 
SECTION 6: VALIDATION METHODS OF THE LEVEL OF RELIABLITY 

This chapter together with Appendix 1 and 2 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 1 and 2 describe both the in-service experience method and the early ETOPS method.  

6.1  METHOD 1: IN-SERVICE EXPERIENCE FOR ETOPS TYPE DESIGN APPROVAL 

Prior to the ETOPS type 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 (see Appendix 1 and 2), an acceptable and reasonably stable level of 
propulsion system in-flight shutdown (IFSD) rate and airframe system reliability.  

Engineering and operational judgement applied in accordance with the guidance outlined in 
Appendix 1 will 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) for type 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 in-flight shutdown events, all significant 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 due account of the approved maximum diversion time, proposed 
rectification of all identified propulsion and ETOPS significant systems problems, as well as 
events where in-flight starting capability may be degraded. 

6.2  METHOD 2: EARLY ETOPS  

ETOPS approval is 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 achieves the level of 
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 occurrence in the 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 days in a resolution plan approved by the Agency. (S)TC 
holders will be reliant on operators to supply incident and occurrence data. 

 
SECTION 7: EVALUATION CRITERIA of the ETOPS type design 
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The applicant should conduct an evaluation of failures and failure combinations based on engineering 
and operational consideration as well as acceptable fail-safe methodology. The evaluation should 
consider effects of operations with a single engine, including allowance for additional stress that could 
result from failure of 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 fail-safe design has been 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) and therefore 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 in accordance with section 7 and 
8 of chapter II and Appendix 2 to 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 guidance outlined 
in section 6 and Appendix 1 should be used to show that the propulsion system can 
achieve the desired level of reliability. 

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

(iii) 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 an extended duration 
single-engine operation during the diversion in all expected environmental conditions. 
The assessment should account for the effects of additional engine loading demands 
(e.g., anti-icing, electrical, etc.) which may be required during the single-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 applicable CS-
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 necessitate in-flight 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 required in-flight start reliability throughout the flight 
envelope (compatible with overall 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 in-flight start reliability. If this reliability cannot be demonstrated, it may be necessary 
to require continuous operation of the APU.  

(5) Extended duration, single-engine operations should not require exceptional piloting skills 
and/or crew co-ordination. 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. 

Consideration 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). 
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The provision of essential 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 functions considered as necessary to perform a safe ETOPS flight. The applicants should 
consider the following examples: 

(i) Flight deck and cabin environmental systems integrity and reliability 

(ii) The avionics/cooling and consequent integrity of the avionic systems 

(iii) 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 integrity/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 back-up systems (e.g. electrical, hydraulic) 

(ix) Fuel system integrity 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 single-engine 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 and crew. 

Unless it can be shown that cabin pressure can be maintained on single-engine operation at the 
altitude necessary for continued flight to an ETOPS en-route alternate aerodrome, oxygen 
should be available to sustain the passengers and crew for the maximum 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, communications, 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 ETOPS en-route alternate 
aerodrome. Information 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: 

(i) attitude information; 

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

(iii) adequate navigation capability (including route specific long range navigation equipment 
as required by the applicable operational regulations and weather radar); 

(iv) adequate cockpit and instrument lighting, emergency lighting and landing lights; 

(v) sufficient captain and first officer instruments, provided cross-reading has been 
evaluated; 
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(vi) heading, airspeed and altitude including appropriate pitot/static heating; 

(vii) adequate flight controls including auto-pilot; 

(viii) adequate engine controls, and restart capability with critical type fuel (from the stand-
point of flame 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); 

(xiii) adequate ice protection including windshield de-icing; 

(xiv) adequate control of cockpit and cabin environment 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 required electrical power 
sources are provided by an APU, hydraulic system, or ram air turbine, the following criteria apply 
as appropriate: 

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

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

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

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

(iv)  When one of the 3 independent electrical power sources is time-limited (e.g. batteries), 
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 ETOPS en-route alternate 
aerodrome and it will be considered as a time-limited system in accordance with 
paragraph (12). 

(9) 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: 

(i) Unless it can be shown that the failure of all 3 independent 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 
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providing power to the essential functions referred to in paragraph (7) for continued safe 
flight and landing to an adequate ETOPS en-route alternate aerodrome 

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

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

(10) It should be shown that adequate status monitoring information and procedures on all ETOPS 
significant systems are available for the flight crew to make pre-flight, in-flight 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 between tanks, and possible fuel leaks in the tanks, the fuel lines and other fuel 
system components and the engines. 

(11) Fuel system 

(i) The aeroplane fuel system should provide fuel pressure and flow to the engine(s) in 
accordance with CS 25.951 and 25.955 for any fuel pump power supply failure condition 
not shown to be extremely improbable. 

(ii) 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 then fuel boost 
pump failures, not shown to be extremely improbable1 (e.g. crossfeed valve failures, 
automatic fuel management system failures). 

(12) Time-limited 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 significant time-limited 
systems determined by considering other relevant failures, such as an engine inoperative, and 
combinations of failures not shown to be extremely improbable.  

Time-limited system capability, if any, must be defined and stated in the Aeroplane Flight 
Manual or AFM-supplement and CMP document. 

(13)  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 diversion, cruise, holding, 
approach and landing. 

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

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

The extent of ice accumulation on unprotected surfaces should consider the maximum super 
cooled liquid water catch at one-engine inoperative and depressurisation cruise altitudes. 
Substantiated icing scenario(s) should 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 

 
1 Extremely improbable is defined in CS25.1309 and AMC to CS 25.1309. 
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probability of icing longer than that assumed, and agreed for the icing episode(s), in 
combination with the probability of the aeroplane having to operate in icing conditions (e.g. 
engine in-flight shut down or decompression) should be shown to be extremely improbable. 

(14) Solutions to achieve required reliability 

The permanent solution to a problem should be, 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, the specific maintenance information should be easily retrievable and clearly 
referenced and identified in an appropriate maintenance document. 

(15) Engine Condition Monitoring. 

Procedures for an engine condition monitoring process should be defined and validated for 
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 additional engine 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 General 

The analysis and demonstrations of airframe and propulsion 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 scenarios, it may be necessary to consider a shorter diversion time due to the 
time-limited systems. 

8.2 Propulsion systems 

(i) An assessment of the propulsion system's reliability for particular airframe/engine 
combinations should be made in accordance with section 6 and Appendix 1. 

(ii) The analysis should consider: 

(A) Effects of operation with a single-propulsion system (i.e., high-power demands 
including extended use of MCT and bleed requirements, etc.) and include possible 
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., cross-feed 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. 

(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 and Appendix 2. 

The analysis should consider: 
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(i) 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 many commercial 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 extremely improbable, do not 
preclude continued safe flight and landing at an ETOPS en-route 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 during failure 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 be required for airframe systems, where for basic (non-ETOPS) Type 
Design Approval compliance with CS 25.1309, or its equivalent, has already been shown. 

(ii) Services Provided by Electrical Power 

An analysis should show that the criteria detailed in section 7 paragraphs (6), (7) and (8) 
are satisfied taking into account the exposure times established in paragraph (1). 

Note1: For 75 minutes or less ETOPS approval, additional analysis to show compliance 
with section 7 will not be required for airframe systems, where for basic (non-ETOPS) 
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 (9) are satisfied. 

(iii) 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 extremely improbable. 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 compliance with 
paragraph section 7 will not be required for airframe systems, where for basic (non-
ETOPS) Type Design Approval (TDA), compliance with CS 25.1309, or its equivalent, has 
already been shown. 

(iv) Cargo Compartment 

It should be shown that the cargo compartment design and fire protection system 
capability (where applicable) is consistent with the following: 

(A) Design 

The cargo compartment fire protection system integrity and reliability should be 
suitable for the intended operation considering fire detection sensors, liner 
materials, etc. 

(B) Fire Protection 
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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 verify the 
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 environment is preserved 
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 approval, additional analysis to show compliance with 
section 7 will not be required for airframe systems, where for basic (non-ETOPS) Type 
Design Approval (TDA), compliance with CS 25.1309, or its equivalent, has already been 
shown. 

 
SECTION 9: ASSESSMENT OF FAILURE CONDITIONS 

In assessing the fail-safe features and effects of failure conditions, account should be taken of: 

(1) The variations in the performance of the system, the probability of the failure(s), the complexity 
of the crew action. 

(2) Factors alleviating or 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, aeroplane accelerations, 
interruption of air-to-ground communication, cabin pressurisation problems, etc. 

(3) A flight test should be conducted by the (S)TC holders and witnessed by the Agency to validate 
expected aeroplane flying qualities and performance considering propulsion 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 of flight and 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 establish the aeroplane performance identified in chapter III. 

(4) 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 
exhaustion of the capacity of time-limited 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 airport, and 

(ii) 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 enable the flight crew to determine when failure conditions are 
such that a diversion is necessary. 
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The assessment of the reliability of propulsion and airframe systems for a particular 
airframe/engine combination will be contained in the Agency approved Aeroplane Assessment 
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 airframe system recommendations will be 
included in an Agency-approved 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 and the 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 procedures of the Agency and sufficient in-service 
experience data (see Appendix 1 & 2): 

(1) The type design approval, the Maximum Approved Diversion Time and demonstrated capability 
of any time-limited systems will be reflected in the approved AFM or AFM-Supplement, and the 
aeroplane and engine Type Certification Data Sheet or Supplemental Type Certificate which 
contain directly or by reference the following pertinent information, as applicable: 

(i) special limitations (if necessary), including any limitations associated with a maximum 
diversion time established in accordance with section 8 paragraph (1) and time-limited 
systems (for example, the endurance of cargo hold fire suppression systems); 

(ii) additional markings or placards (if required); 

(iii) revision to the performance section of the AFM to include the data required by Appendix 
4 paragraph 10; 

(iv) the airborne equipment, installation, and 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: 

ά¢ƘŜ ¢ȅǇŜ ŘŜǎƛƎƴΣ ǎȅǎǘŜƳǎ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ŎƻƴǎƛŘŜǊŜŘ ŀƛǊǇƭŀne/engine 
models combinations have been evaluated by the Agency in accordance with CS-25, CS-
E and AMC 20-6 and found suitable for ETOPS operations when configured, maintained 
and operated in accordance with this document. This finding does not constitute an 
ŀǇǇǊƻǾŀƭ ǘƻ ŎƻƴŘǳŎǘ 9¢ht{ ƻǇŜǊŀǘƛƻƴǎΦέ 

(2) The Engine ETOPS Type Design approval and Maximum Approved Diversion Time will be 
reflected in the engine Type Certification Data Sheet or Supplemental Type Certificate 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; 

(ii) additional markings or placards (if required); 

(iii) description or reference to a document containing the approved engine configuration. 
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SECTION 11: CONTINUED AIRWORTHINESS OF THE ETOPS TYPE DESIGN APPROVAL 

(1) The Agency will include the consideration of extended 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 the in-service reliability 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: 

τ require that the type design standard be revised, for example by the issuance of an 
Airworthiness Directive, or, 

τ issue an Emergency Conformity Information1. 

(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 Appendix 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 achieve or maintain the reliability objective of 
extended range operations for the airframe/engine combination will be incorporated into the 
CMP document. The Agency will co-ordinate this action with the affected (S)TC holder. 

(5) The CMP document which establishes the suitability of an engine or airframe/engine 
combination for extended range operation defines the minimum standards for the operation. 

 

Chapter III OPERATIONAL APPROVAL CONSIDERATIONS 

SECTION 1: APPLICABILITY 

This acceptable means of compliance is for operators seeking an ETOPS operational approval to 
operate: 

(1) Two-engine aeroplanes with a maximum passenger seating configuration of 20 or more, or with 
a maximum take-off mass of 45 360 kg or more, in excess of 60 minutes at the approved one-
engine-inoperative speed (under standard conditions in still air) from an adequate aerodrome; 

(2) or Two-engine aeroplanes with a maximum passenger seating configuration of 19 or less and a 
maximum take-off mass of less than 45 360 kg, in excess of 180 minutes at the approved one-
engine-inoperative 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 Operator Certificate. 

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 

 
1  See EASA Airworthiness Directive Policy reference C.Y001-01 (28.07.08). 
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elements related to continuing airworthiness are approved by the Competent Authority designated in 
Annex I (Part-M) to Regulation (EC) 2042/2003.  

 
SECTION 3: APPLICABLE OPERATIONAL REQUIREMENTS  

This chapter details the approval process required for ETOPS in accordance with the operational 
requirements1. 

 
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: 

τ ά!ŎŎŜƭŜǊŀǘŜŘ 9¢ht{ ŀǇǇǊƻǾŀƭέΣ Řƻes not require prior in-service experience with the candidate 
airframe/engine combination; 

τ άLƴ-ǎŜǊǾƛŎŜ 9¢ht{ !ǇǇǊƻǾŀƭέΣ ōŀǎŜŘ ƻƴ ŀ ǇǊŜ-requisite amount of prior in-service experience 
ǿƛǘƘ ǘƘŜ ŎŀƴŘƛŘŀǘŜ ŀƛǊŦǊŀƳŜκŜƴƎƛƴŜ ŎƻƳōƛƴŀǘƛƻƴΦ 9ƭŜƳŜƴǘǎ ŦǊƻƳ ǘƘŜ άŀŎŎŜƭŜrated ETOPS 
ŀǇǇǊƻǾŀƭέ ƳŜǘƘƻŘ Ƴŀȅ ōŜ ǳǎŜŘ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǇǊƛƻǊ ƛƴ-service experience.  

 
SECTION 5: ACCELERATED ETOPS APPROVAL 

The criteria defined in this section permit approval of ETOPS operations up to 180 minutes, when the 
operator has established 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 Accelerated ETOPS approval process includes the following phases: 

τ Application phase 

τ ±ŀƭƛŘŀǘƛƻƴ ƻŦ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ 9¢ht{ ǇǊƻŎŜǎǎŜǎ 

τ Validation of Operator ETOPS Continuing Airworthiness and Operations Capability 

τ Issue of ETOPS Operations Approval by the competent authority 

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 ensure adequate 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 one-engine-inoperative cruise speed, which may be area specific 
depending upon anticipated aeroplane loading and likely fuel penalties associated 
with the planned procedures; 

3. How to comply with the ETOPS Processes listed in paragraph (B); 

 
1  EU-OPS until operational requirements Part-SPA Subpart-ETOPS are in force. 
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4. The resources allocated 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 build standard 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 review gate 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 are capable 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 
following ETOPS 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 include: 

a. A Maintenance Programme; 

b. a proven ETOPS Reliability Programme; 

c. A proven Oil Consumption Monitoring Programme; 

d. A proven Engine Condition Monitoring and Reporting system; 

e. A propulsion system monitoring programme; 

f. An ETOPS parts control programme;  

g. A proven plan for resolution of aeroplane discrepancies. 

3. 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 propulsion 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. Compliance 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 crew and dispatch personnel familiar with the ETOPS routes to be flown; in 
particular the requirements for, and selection of ETOPS en-route alternate 
aerodromes. 

(C) Process elements Documentation: 

http://easa.europa.eu/


 

AMC-20 τ Amendment 18 AMC 20-6 

 

 

Annex I to ED Decision 2020/006/R Page 68 of 510 

 

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 ETOPS Operations 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 ETOPS 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 any 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 airframe/engine 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  ±ŀƭƛŘŀǘƛƻƴ ƻŦ ǘƘŜ hǇŜǊŀǘƻǊΩǎ 9¢ht{ tǊƻŎŜǎǎŜǎ 

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 process 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 providing 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 of the process, based on in-service 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 validation 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 requirements: 

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; 

3. Experience with long range, over-water operations with two, three or four engine 
aeroplanes; 
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4. Any experience gained by flight crews, continuing airworthiness personnel and 
flight dispatch personnel, while working with other ETOPS approved operators, 
particularly 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. 

(B) 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 following: 

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 guidance should clearly 
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 systems not 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 
continuing airworthiness and/or operational process elements should be defined. 

(C) 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 any shortcomings with the process elements and measures in place to 
correct such shortcomings; 

3. Document any changes to ETOPS processes, which were required after an in-flight 
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). 

(D) Validation programme information 

Prior to the start of the validation process, the following information should be submitted 
to the competent authority: 

1. Validation periods, including start dates and proposed completion dates; 
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2. Definition of aeroplane to be used in the validation (List should include registration 
numbers, manufacturer and serial number and model of the airframe 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 necessary process 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 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 operator 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 in-flight procedures. The content of this validation flight will be 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 applicable 

5.4  ETOPS Operations Approval issued by the Competent Authority 

Operations approvals granted with reduced in-service 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 in Appendix 3 section 3. 

 
SECTION 6: IN-SERVICE ETOPS APPROVAL 

Approval based on in-service 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 the proposed start of 
ETOPS with the specific airframe/engine combination. 

6.2  Operator Experience 

Each operator seeking approval via the in-service route should provide a report to the 
competent authorƛǘȅΣ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŎŀǇŀōƛƭƛǘȅ ǘƻ Ƴŀƛƴǘŀƛƴ ŀƴŘ ƻǇŜǊŀǘŜ ǘƘŜ ǎǇŜŎƛŦƛŎ 
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 experience with the particular airframe/engine 
combination on non-extended range routes. Approval would be based on a review of this 
information. 

Each operator requesting Approval to conduct ETOPS beyond 180 minutes should already have 
ETOPS experience and hold a 180 minute ETOPS approval. 
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bƻǘŜ мΥ ¢ƘŜ ƻǇŜǊŀǘƻǊΩǎ ŀǳǘƘƻǊƛǎŜŘ ƳŀȄƛƳǳƳ ŘƛǾŜǊǎƛƻƴ ǘƛƳŜ Ƴŀȅ ōŜ ǇǊƻƎǊŜǎǎƛǾŜƭȅ ƛƴŎǊŜŀǎŜŘ ōȅ 
the competent authority as the operator gains experience on the particular airframe/engine 
combination. Not less than 12 consecutive months experience 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, 
ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ŦƭƛƎƘǘǎΣ ƻǇŜǊŀǘƻǊΩǎ ŘƛǾŜǊǎƛƻƴ ŜǾŜƴǘǎΣ ǊŜŎƻǊŘ ƻŦ ǘƘŜ ŀƛǊŦǊŀƳŜκŜƴƎƛƴŜ ŎƻƳōƛƴŀǘƛƻƴ 
ǿƛǘƘ ƻǘƘŜǊ ƻǇŜǊŀǘƻǊǎΣ ǉǳŀƭƛǘȅ ƻŦ ƻǇŜǊŀǘƻǊΩǎ ǇǊƻƎǊŀƳƳŜǎ ŀƴŘ ǊƻǳǘŜ ǎǘǊǳŎǘǳǊŜΦ IƻǿŜǾŜǊΣ ǘƘŜ 
operator will still need, in the latter case, to demonstrate his capability to maintain and operate 
the new airframe/engine combination at a similar level of reliability. 

In considering an application from an operator to conduct extended range operations, an 
assessment should be made of the ƻǇŜǊŀǘƻǊΩǎ ƻǾŜǊŀƭƭ ǎŀŦŜǘȅ ǊŜŎƻǊŘΣ Ǉŀǎǘ ǇŜǊŦƻǊƳŀƴŎŜΣ ŦƭƛƎƘǘ 
crew training and experience, and maintenance programme. The data provided with the 
ǊŜǉǳŜǎǘ ǎƘƻǳƭŘ ǎǳōǎǘŀƴǘƛŀǘŜ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŀōƛƭƛǘȅ ŀƴŘ ŎƻƳǇŜǘŜƴŎŜ ǘƻ ǎŀŦŜƭȅ ŎƻƴŘǳŎǘ ŀƴŘ 
support these operations and should include the means used to satisfy the considerations 
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.) 

6.3  Assessment of the Operator'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 1 for use in ensuring the propulsion system reliability necessary for extended 
ǊŀƴƎŜ ƻǇŜǊŀǘƛƻƴǎΣ ŀƴ ŀǎǎŜǎǎƳŜƴǘ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ŀōƛƭƛǘȅ ǘƻ ŀŎƘƛŜǾŜ ŀƴŘ 
maintain this level of propulsion system reliability. 

¢Ƙƛǎ ŀǎǎŜǎǎƳŜƴǘ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ǘǊŜƴŘ ŎƻƳǇŀǊƛǎƻƴǎ ƻŦ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ Řŀǘŀ ǿƛǘƘ ƻǘƘŜǊ ƻǇŜǊŀǘƻǊǎ 
as well as the world fleet average values, and the application of a qualitative judgement that 
considers all oŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦŀŎǘƻǊǎΦ ¢ƘŜ ƻǇŜǊŀǘƻǊΩǎ Ǉŀǎǘ ǊŜŎƻǊŘ ƻŦ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ ǊŜƭƛŀōƛƭƛǘȅ 
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: Where statistical assessment alone may not be applicable, e.g., when the fleet size is 
ǎƳŀƭƭΣ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ŜȄǇŜǊƛŜƴŎŜ ǿƛƭƭ ōŜ ǊŜǾƛŜǿŜŘ ƻƴ ŀ ŎŀǎŜ-by-case basis. 

6.4  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 operator 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 in-flight 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 modified accordingly to include approval for ETOPS as applicable. 

6.5 ETOPS Operations Approval issued by the Competent Authority 

Operations approvals based on in-service experience are limited to those areas agreed by the 
Competent Authority at time of issue. Additional approval is required for new areas to be added.  
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The approval issued by the Competent Authority for ETOPS should specifically include 
provisions as described in Appendix 3 section 4. 

 
SECTION 7: ETOPS APPROVAL CATEGORIES 

There are 4 approval categories: 

τ Approval for 90 minutes or less diversion time 

τ Approval for diversion time above 90 minutes up to 180 minutes  

τ Approval for diversion time above 180 minutes  

τ Approval for diversion times above 180 minutes of operators of two-engine aeroplanes with a 
maximum passenger seating configuration of 19 or less and a maximum take-off mass less than 
45 360 kg 

An operator seeking ETOPS approval in one of the above categories should comply with the 
requirements common to all categories and the specific requirements of the particular category for 
which approval is sought. 

7.1  REQUIREMENTS COMMON TO ALL ETOPS APPROVAL CATEGORIES: 

(i) Continuing Airworthiness 

The operator should comply with the continuing airworthiness considerations of 
Appendix 8. 

(ii) 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 en-route 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 scenario as described in 
Appendix 4 to this AMC. 

(iii)  Flight Planning 

The effects of wind and temperature at the one-engine-inoperative cruise altitude should 
be accounted for in the calculation of equal-time point. In addition to the nominated 
ETOPS en-route 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 
en-route alternate weather minima. Aerodrome facility information 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. 

(iv) Flight Crew Training 

¢ƘŜ ƻǇŜǊŀǘƻǊΩǎ 9¢ht{ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳƳŜ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ƛƴƛǘƛŀƭ ŀƴŘ ǊŜŎǳǊǊŜƴǘ ǘǊŀƛƴƛƴƎ 
for flight crew in accordance with Appendix 6.  

http://easa.europa.eu/


 

AMC-20 τ Amendment 18 AMC 20-6 

 

 

Annex I to ED Decision 2020/006/R Page 73 of 510 

 

(v) En-route Alternate 

Appendix 5 to 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 communication 
equipment required by operational requirements should include at least one voice-based 
system. 

7.2  SPECIFIC REQUIREMENTS:  

7.2.1 APPROVAL FOR 90 MINUTES OR LESS DIVERSION TIME 

The hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ ƛǎ ŀƴ ƻǇŜǊŀǘƛƻƴŀƭ ƭƛƳƛǘ ǘƘŀǘ ǎƘƻǳƭŘ ƴƻǘ ŜȄŎŜŜŘ 
either: 

τ the Maximum Approved Diversion Time or, 

τ the time-limited system capability minus 15 minutes. 

If the airframe/engine combination does not yet have a Type Design approval for at least 
90 minutes diversion time, the aircraft should satisfy the relevant ETOPS design 
requirements.  

Consideration may be given to the approval of ETOPS up to 90 minutes for operators with 
minimal or no in-service experience with the airframe/engine combination. This 
determination considers such factors as the proposed 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 minutes ETOPS 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 

Prior to approval, the operatorΩǎ ŎŀǇŀōƛƭƛǘȅ ǘƻ ŎƻƴŘǳŎǘ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƛƳǇƭŜƳŜƴǘ 
effective ETOPS programmes, in accordance with the criteria detailed in this AMC and the 
relevant appendices, will be examined. 

¢ƘŜ hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ ƛǎ ŀƴ ƻǇŜǊŀǘƛƻƴŀƭ ƭƛƳƛǘ ǘƘŀǘ ǎƘƻǳƭŘ ƴƻǘ exceed 
either: 

τ the Maximum Approved Diversion Time, or, 

τ 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 
5ƛǾŜǊǎƛƻƴ ¢ƛƳŜΣ ŀƴ ƻǇŜǊŀǘƻǊ Ƴŀȅ ǊŜǉǳŜǎǘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ 
approved diversion time for specific routes provided: 

1. ¢ƘŜ ǊŜǉǳŜǎǘŜŘ hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ 
either: 

τ 115% of the Maximum Approved Diversion Time or, 

τ the time-limited system capability minus 15 minutes.  
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2. ¢ƘŜ ŀŜǊƻǇƭŀƴŜ ŦǳŜƭ ŎŀǊǊƛŀƎŜ ǎǳǇǇƻǊǘǎ ǘƘŜ ǊŜǉǳŜǎǘŜŘ hǇŜǊŀǘƻǊΩǎ 
Approved 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 design including time-limited 
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 an aircraft certified for 180 minutes Maximum Approved Diversion 
¢ƛƳŜΣ ŀƴ ƻǇŜǊŀǘƻǊ Ƴŀȅ ǊŜǉǳŜǎǘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŀǇǇǊƻǾŜŘ ŘƛǾŜǊǎƛƻƴ 
time for specific routes provided: 

1. ¢ƘŜ ǊŜǉǳŜǎǘŜŘ hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ ŜƛǘƘŜǊΥ 

τ 115% of the Maximum Approved Diversion Time or, 

τ the time-limited system capability minus 15 minutes  

2. ¢ƘŜ ŀŜǊƻǇƭŀƴŜ ŦǳŜƭ ŎŀǊǊƛŀƎŜ ǎǳǇǇƻǊǘǎ ǘƘŜ ǊŜǉǳŜǎǘŜŘ hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 
Diversion Time 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 design including time-limited 
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 180 minute 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 ETOPS en-route alternate 
aerodromes. 

(i) Operating limitations 

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 
conditions, such as prevailing winds, temperature and applicable diversion 
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procedures, a diversion to an ETOPS en-route alternate aerodrome will not exceed 
the: 

(A) Engine-related time-limited systems capability minus 15 minutes at the 
approved one-engine-inoperative cruise speed; and 

(B) Non engine-related time-limited system capability minus 15 minutes, such 
as cargo fire suppression, or other non engine-related system capability at 
the all engine operative cruise speed. 

(ii) Communications Equipment (VHF/HF, Data Link and Satellite based 
communications) 

Operators should use any or all 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 OPERATORS OF TWO-ENGINE 
AEROPLANES WITH A MAXIMUM PASSENGER SEATING CONFIGURATION OF 19 OR LESS 
AND A MAXIMUM TAKE-OFF MASS LESS THAN 45 360 KG 

(i) Type Design 

The airframe/engine combination should have the appropriate Type Design 
approval for the requested maximum diversion times in accordance with the 
ŎǊƛǘŜǊƛŀ ƛƴ /{ нрΦмрор ŀƴŘ ŎƘŀǇǘŜǊ LL Ψ¢ȅǇŜ 5ŜǎƛƎƴ !ǇǇǊƻǾŀƭ /ƻƴǎƛŘŜǊŀǘƛƻƴǎΩ ƻŦ ǘƘƛǎ 
AMC. 

(ii) 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 existing ETOPS approval on a different airframe/engine 
combination, or equivalent experience. Operators should minimise diversion time 
along the preferred track to 180 minutes or less whenever possible. The approval 
to operate more than 180 minutes from an adequate 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 gain ETOPS 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 approval by the Competent Authority.  

The Authority will review the actual ETOPS in-service 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)TC holder 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 content is provided in Appendix 7 to 
this AMC.  
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SECTION 9: FLIGHT PREPARATION AND IN-FLIGHT PROCEDURES 

The operator should establish pre-flight planning and dispatch procedures for ETOPS and they should 
be listed in the Operations 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 established to ensure that 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 the status of the aeroplane and relevant airborne systems 
is appropriate for the intended operation. The manual should also include guidance on diversion 
decision-making and en-route weather monitoring. 

!ŘŘƛǘƛƻƴŀƭ ƎǳƛŘŀƴŎŜ ƻƴ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ άCƭƛƎƘǘ tǊŜǇŀǊŀǘƛƻƴ ŀƴŘ Ln-CƭƛƎƘǘ tǊƻŎŜŘǳǊŜǎέ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ 
operations manual is provided in Appendix 4 to this AMC. 

 
SECTION 10: OPERATIONAL LIMITATIONS 

¢ƘŜ ƻǇŜǊŀǘƛƻƴŀƭ ƭƛƳƛǘŀǘƛƻƴǎ ǘƻ ǘƘŜ ŀǊŜŀ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ǘƘŜ hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜrsion Time are 
detailed in Appendix 3 to this AMC ς άhǇŜǊŀǘƛƻƴŀƭ [ƛƳƛǘŀǘƛƻƴǎέΦ 

 
SECTION 11: ETOPS EN-ROUTE ALTERNATE AERODROMES 

An operator should select ETOPS en-route alternate aerodromes in accordance with the applicable 
operational requirements and Appendix 5 to this AMC - Route Alternate. 

 
SECTION 12: INITIAL/RECURRENT TRAINING 

An operator should ensure that prior to conducting ETOPS, each crew member has completed 
successfully ETOPS training and checking in accordance with a syllabus compliant with Appendix 7 to 
this AMC, approved by the Competent Authority and detailed in the Operations Manual. 

This training should be type and 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 SURVEILLANCE 

The fleet-average 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 range operations that it has authorised to 
ensure that the levels of reliability achieved in extended range operations remain at the necessary 
levels as provided in Appendix 1, and that the operation continues to be conducted 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 Authority 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 Certification Authority 
when a special evaluation is initiated and make provisions for their participation. 

[Amdt 20/7] 

http://easa.europa.eu/


 

AMC-20 τ Amendment 18 AMC 20-6 

 

 

Annex I to ED Decision 2020/006/R Page 77 of 510 

 

Appendix 1 to AMC 20-6 ς Propulsion System Reliability 
Assessment 

 

1. ASSESSMENT PROCESS 

To establish by utilising service experience 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 assessment, 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 high level of 
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 system reliability 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 required 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, test, in-service 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 responsible 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 account all the requirements of chapter II 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 reliability by the accumulation of in-service 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 ETOPS 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 time and the 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 and 50,000 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 in-service experience will be: 

(1) For new propulsion systems: 100,000 engine hours and 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 case-by-case basis, relevant test and design experience, and maximum 
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 commonality. To this 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; 

(ii) Controls and accessories and control logic; 

(iii) 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 in-service 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 
case-by-case basis. 

Also on a case-by-case basis, relevant test 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: 

(i) The extent to which previous service experience with a common propulsion 
system used on an ETOPS approved aeroplane systems can be considered; 

(ii) To what extent compensating factors, such as design similarity and test 
evidence, can be used; 

(iii) The two preceding 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 case-by-case basis and would need to 
provide a demonstrated level of propulsion system reliability in terms of IFSD rate. 
{ŜŜ ǇŀǊŀƎǊŀǇƘ о Ψwƛǎƪ aŀƴŀƎŜƳŜƴǘ ŀƴŘ wƛǎƪ aƻŘŜƭΩΦ 

(3) Data Required for the Assessment 

(i) A list of all engine shutdown events for all causes (excluding normal training 
events). The list should provide the following for 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; 

(ii) All occurrences where the intended thrust level was not achieved, or where 
crew action was taken to reduce thrust below the normal level (for whatever 
reason): 

(iii) 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 substantiation by analysis, test, in-
service experience, CS-E 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 associated with 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 of the Agency 
before an ETOPS type design approval will be granted for a propulsion system. 

(2) Propulsion System Validation Test 

The propulsion system for which approval is being sought should be tested in 
accordance with the following schedule. The propulsion system for this test should 
be configured with the aeroplane installation nacelle and engine build-up 
hardware representative of the type certificate standards. 

Tests of simulated ETOPS service operation and vibration endurance should consist 
of 3,000 representative service start-stop cycles (take-off, 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. These diversions 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 
ǳƴōŀƭŀƴŎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ŀǘ ƭŜŀǎǘ фл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ǊŜŎƻƳƳŜƴŘŜŘ 
maintenance vibration levels. Additionally, for engines with three main engine 
rotors, the intermediate speed rotor must be unbalanced to generate at least 90 
ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ŀŎŎŜǇǘŀƴŎŜ ǾƛōǊŀǘƛƻƴ ƭŜǾŜƭΦ ¢ƘŜ ǾƛōǊŀǘƛƻƴ 
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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 throughout the 3000 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 the required 
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 adjusting rotor unbalance as the test progresses. 

Each one hertz (60 rpm) bandwidth of the high speed rotor service start-stop cycle 
speed range (take-off, climb, cruise, descent, approach, landing and thrust reverse) 
must be subjected to 3x106 vibration cycles. An applicant may conduct the test in 
any rotor speed step increment up to 200 rpm as long as the service start-stop 
cycle speed range is covered. For a 200 rpm step the corresponding vibration cycle 
count is to be 10 million cycles. In addition, each one hertz 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 transient service 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: 

(i) ±ƛǎǳŀƭƭȅ ƛƴǎǇŜŎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ƻƴ-wing inspection 
recommendations and limits. 

(ii) 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 must be sufficiently 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 fixed-wing jet-powered aircraft shows that the 
rate of fatal accidents for all causes is in the order of 0·3 x 10-6 per 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 overall target of 0 3 x 10-6 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 potential contributing factors. By applying this practice to the 
overall target of 0·3 x 10 -6 per flying hour, in the proportions previously considered 
appropriate, the probability of a catastrophic accident due to complete loss of thrust from 
independent causes must be no worse than 0·3 x 10-8 per 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, engine failure 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, (ref. AN-WP/5593 dated 15/2/84) for the 
calculation of engine in-flight shutdown rate, together with the above safety objective 
and accident statistics, a relationship between target engine in-flight shutdown rate for 
all independent causes and maximum diversion time has been derived. This is shown in 
Figure 1. 

In order that type 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 
ASSESSMENT. CRITERIA FOR ACCEPTABLE RELIABILITY VALIDATION METHODS), the target 
engine in-flight 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.  

 

Figure 1 

 

b. For ETOPS 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, based 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 
CS 25.1309, the goal should 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 causes, is 0.3x10-8/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 180 minutes 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. 1.0x10-9/  
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 
summarised for a two-engine aeroplane is: 

p/flight hour = [2(Cr x{T-t}) x Mr(t)] divided by T 

(1) p is the probability of a dual independent propulsion unit failure on a twin, 

(2) 2 is the number of opportunities for an engine failure on a twin (2), 

(3) Cr is cruise IFSD 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, 
ōŀǎŜŘ ƻƴ ŜƴƎƛƴŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ƘƛǎǘƻǊƛŎŀƭ Řŀǘŀ ŦǊƻƳ ǘƘŜ ƭŀǎǘ ǘŜƴ ȅŜŀǊǎ ƻŦ ƳƻŘŜǊƴ 
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 (estimated from engine fleet analysis) to be 2x 
overall rate. Then, for an IFSD goal of .010/1000EFH overall, the cruise IFSD rate is 
.005/1000EFH, and the max continuous rate is .020/1000EFH. 
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(4) Sample calculation (max flight case scenario): assume T = 20 hour max 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 E-9/hour (i.e. meets extremely improbable safety objective from 
independent causes). 

Figure 2 

 

4. ENGINEERING ASSESSMENT CRITERIA FOR ACCEPTABLE RELIABILITY VALIDATION METHODS 

The following criteria identify some areas to be considered during the engineering assessment 
required for either reliability validation method. 

a. There are maintenance programmes, engine on-wing health monitoring programmes, 
and the promptness and completeness in incorporating engine service bulletins, etc., that 
ƛƴŦƭǳŜƴŎŜ ŀƴ ƻǇŜǊŀǘƻǊΩǎ ŀōƛƭƛǘȅ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ ƭŜǾŜƭ ƻŦ ǊŜƭƛŀōƛƭƛǘȅΦ ¢ƘŜ Řŀǘŀ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ 
required will form a basis from which a world-fleet 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 be made on a case-by-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 in-flight 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: 
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(1) The type of propulsion system, previous experience, whether the power-unit is 
new or a derivative of an existing model, and the operating thrust level to be used 
after one engine shutdown; 

(2) The trends in the cumulative twelve month rolling average, updated quarterly, of 
in-flight shutdown rates versus propulsion system flight hours and cycles; 

(3) The demonstrated effect of corrective modifications, maintenance, etc. on the 
possible future reliability of the propulsion system; 

(4) Maintenance actions recommended and performance 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 diversion in the 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 actions 
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 for which 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 credit is 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 example in terms of calendar time, hours or cycles. 

f. ²ƘŜƴ ǘƘƛǊŘ ŎƻǳƴǘǊȅ ό{ύ¢/ ƘƻƭŘŜǊǎΩ ŀƴŘκƻǊ ǘƘƛǊŘ ŎƻǳƴǘǊȅ ƻǇŜǊŀǘƻǊΩǎ Řŀǘŀ ŀǊŜ ŜǾŀƭǳŀǘŜŘΣ 
the respective foreign Authorities will be offered to participate in the assessment. 

g. 9¢ht{ wŜƭƛŀōƛƭƛǘȅ ¢ǊŀŎƪƛƴƎ .ƻŀǊŘ όw¢.ύΩǎ CƛƴŘƛƴƎǎΦ 

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 recommended qualifying 
the propulsion system, such as maintenance requirements and limitations will be 
included in the Assessment Report (chapter II section 10 of this AMC). 

h. In order to establish that the predicted propulsion system reliability level is achieved and 
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 ETOPS related events from 
the non-configured 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 engine, which has been approved 
for ETOPS without service experience in accordance with this AMC, should establish a 
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system to address problems and occurrences encountered on the engine that could affect 
the safety of operations and timely resolution. 

b. The system 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 
ŜǾŜƴǘ ŀƴŘ ƻōǘŀƛƴƛƴƎ !ƎŜƴŎȅΩǎ ŀǇǇǊƻǾŀƭΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻōƭŜƳ ǊŜǎƻƭǳǘƛƻƴ 
can be accomplished 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 requirement remains 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 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 21A.3(c), in addition to 
the occurrences that 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 troubleshooting as allowed in 
the aircraft flight manual); 

(4) Degraded propulsion in-flight start capability; 

(5) un-commanded power changes or surges. 

(6) diversion or turn-back 

(7) failures or malfunctions of ETOPS significant systems 

(8) Unscheduled engine removals for conditions 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 Agency document containing the CMP standard will be revised 
as necessary. 

Note: The Reliability Tracking Board will usually comprise specialists from aeroplane and engine 
disciplines (see also Appendix 2). 

Periodic meetings of 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 the product 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 world-fleet average target figure 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 engine. The 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 
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contributing to the high rate. There may have been only one shut down. The underlying causes 
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 products 

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 family 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 remained stable at or below the objectives fleet-wide 
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 when a product or a product family is considered 
mature. 

b. 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 with the 
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 serial numbers), above 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 the situation has no immediate safety impact; 

(2) Inform the Agency and propose an ad-hoc follow-up by the Agency until the 
concern has been alleviated or confirmed if the situation requires further 
assessment; 

(3) Inform the Agency and propose the 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 indicators prescribed in this Appendix 1 on a 
yearly basis.  

c. 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. 
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Minor revisions of the ETOPS CMP document should be approved by authorised 
signatories personnel of the (S)TC holder under the provisions of its approved Design 
Organisation Handbook. 

7. DESIGN ORGANISATION APPROVALS 

(S)TC holders of products approved for ETOPS should hold a Design Organisation Approval 
(DOA) conforming to EASA Part-21, 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 tasks and responsibilities of EASA Part-21 
and this AMC. 

[Amdt 20/7] 
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Appendix 2 to AMC 20-6 ς Aircraft Systems Reliability Assessment 
 

1. ASSESSMENT PROCESS 

The intent of this Appendix is to provide additional clarification to sections 7 and 8 of chapter II 
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 range operations, 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 world-fleet data (where available) and data from various 
sources (operators, (S)TC holder, original 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 a normal 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 of a particular 
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 and limitations, 
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 substantiation by analysis, test, in-service 
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. {¸{¢9a {!C9¢¸ !{{9{{a9b¢ Ψ{{!Ω όƛƴŎƭǳŘƛƴƎ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŀƭȅǎƛǎύ 

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 Assessment (FHA) considering 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 system reliability 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), the average 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, based upon the 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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e. 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). 

f. 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 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 an 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 assess the 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 conditions are 
such that a diversion is necessary. 

3. 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 of in-service 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 identified in Appendix 1 
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. 

Lƴ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ {{!ΩǎΣ ŘŜŦƛƴŜŘ ƛƴ ǇŀǊŀƎǊŀǇƘ н ƻŦ ǘƘƛǎ !ǇǇŜƴŘƛȄ нΣ ǇŀǊǘƛŎǳƭŀǊ ŀŎŎƻǳƴǘ ǿƛƭƭ 
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 in-service experience: 

(i) The amount of in-service experience (either direct or related) should be 
indicated for each equipment of an ETOPS significant system. 

(ii) Where related experience is used to validate failure modes and rates, an 
analysis should be produced to show the validity of the in-service 
experience. 

(iii) 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 analysis. This substantiation 
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analysis should include details of the differences between the similar and 
new equipment, details of the in-service experience of the similar 
equipment and details of any "lessons learnt" from modifications introduced 
and included in the new equipment. 

(v) For certain equipment, (e.g., IDGs, TRUs, 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 should be taken 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 failure 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) to account for the uncertainty, until the failure rate 
has been appropriately validated by in-service experience. 

b. Early ETOPS 

Where type design approval for Early ETOPS is sought at the first entry into service of the 
airframe/engine combination, the engineering assessment can be based on 
substantiation by analysis, test, in-service 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 with the specified safety objective. An approval plan, 
defining the early ETOPS reliability validation tests and processes, should be submitted 
ōȅ ǘƘŜ ό{ύ¢/Ωǎ ƘƻƭŘŜǊǎ ǘƻ ǘƘŜ !ƎŜƴŎȅ ŦƻǊ ŀƎǊŜŜƳŜƴǘΦ ¢Ƙƛǎ ŎŜǊǘƛŦƛŎŀǘƛƻƴ Ǉƭŀƴ ǎƘƻǳƭŘ ōŜ 
completed and implemented to the 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: 

(i) 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 components and 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 include: 

(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 sought; 

(C) Engine inoperative maximum time diversions to demonstrate the 
ŀŜǊƻǇƭŀƴŜ ŀƴŘ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳΩǎ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǎŀŦŜƭȅ ŎƻƴŘǳŎǘ ŀƴ 
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ETOPS diversion, including a repeat of a MCT diversion on the same 
engine; 

(D) Non-ƴƻǊƳŀƭ ŎƻƴŘƛǘƛƻƴǎ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ŀŜǊƻǇƭŀƴŜΩǎ ŎŀǇŀōƛƭƛǘȅ ǘƻ 
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) The flƛƎƘǘ ǘŜǎǘƛƴƎ ǎƘƻǳƭŘ ǾŀƭƛŘŀǘŜ ǘƘŜ ŀŘŜǉǳŀŎȅ ƻŦ ǘƘŜ ŀŜǊƻǇƭŀƴŜΩǎ 
ŦƭȅƛƴƎ ǉǳŀƭƛǘƛŜǎΣ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ŦƭƛƎƘǘ ŎǊŜǿΩǎ ŀōƛƭƛǘȅ ǘƻ ŘŜŀƭ ǿƛǘƘ ǘƘŜ 
conditions of paragraphs (C)/(D)&(E) above. 

(H) The engine-inoperative diversions must be evenly distributed among 
the numōŜǊ ƻŦ ŜƴƎƛƴŜǎ ƛƴ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ŦƭƛƎƘǘ ǘŜǎǘ ǇǊƻƎǊŀƳƳŜ ŜȄŎŜǇǘ 
as required by paragraph (C) above. 

(I) The test aeroplane(s) must be operated and maintained using the 
recommended operations and 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 Continued Airworthiness 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 in-flight shutdown or diversion. Any abnormal 
conditions must be identified, tracked and 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 significant systems 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. 

(ii) APU Testing 

If an APU is required for ETOPS, one APU of the type to be 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 and/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 experience in 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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(ii) The system should contain a means for the prompt identification of ETOPS 
related events, the timely notification of the event to the Agency and 
ǇǊƻǇƻǎƛƴƎ ǘƻΣ ŀƴŘ ƻōǘŀƛƴƛƴƎ !ƎŜƴŎȅΩǎ ŀǇǇǊƻǾŀƭ ŦƻǊ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘƛǎ 
event. The implementation of the problem resolution can be accomplished 
by way of an Agency approved change(s) to the type design, the 
manufacturing process, or an operating or maintenance procedure. 

(iii) The reporting system should be in place for at least the first 100,000 flight 
hours. The reporting requirement 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 aeroplane, these criteria may be amended by the Agency, to 
require reporting on only those changed systems. 

(v) For the early ETOPS service period, an applicant must define the sources and 
content of in-service 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 operations 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) Degraded propulsion in-flight start capability; 

(E) Inadvertent fuel loss or availability, or uncorrectable fuel imbalance in 
flight; 

(F) Technical air turn-backs or diversions associated with an ETOPS Group 
1 system; 

(G) Inability of an ETOPS Group 1 system, designed to provide backup 
capability after failure of a primary system, to provide the required 
backup capability in-flight; 

(H) Any loss of electrical power or hydraulic power system, during a given 
operation of the aeroplane; 

(I) Any event that would jeopardise 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 airframe ETOPS significant systems after entry into 
ǎŜǊǾƛŎŜΦ ¢ƘŜ ό{ύ¢/Ωǎ holder should submit a report to the Agency, initially on a quarterly basis 
(for the first year of operation) and thereafter on a periodic basis and for a time to be agreed 
with the Agency. The monitoring task should include all events on ETOPS significant systems, 
from both the ETOPS and non-ETOPS 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 AIRWORTHINESS 

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 Board will usually comprise specialists from aeroplane and 
engine disciplines. (See also Appendix 1). 

Periodic meetings of 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 in-service experience if there is evidence that the reliability 
of the product 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. 

b. 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 hours for an 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 objectives fleet-wide 
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 Agency makes the determination of when a product or a product family is considered 
mature. 

c. 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 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. one model 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 ad-hoc follow-up by the Agency until the 
concern has been alleviated, or confirmed if the situation requires further 
assessment; 

(3) Inform the Agency and propose the 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 indicators prescribed in this Appendix 2 on 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 the ETOPS 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 hold a Design Organisation Approval 
(DOA) conforming to EASA Part-21, 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 tasks and responsibilities of EASA Part-21 
and this AMC. 

[Amdt 20/7] 
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Appendix 3 to AMC 20-6 ς Operational Limitations 
 

1.  AREA OF OPERATION 

An operator is, when specifically approved, authorised to conduct ETOPS flights within an area 
where the diversion time, at any point along the proposed route of flight, to an adequate ETOPS 
en-ǊƻǳǘŜ ŀƭǘŜǊƴŀǘŜ ŀŜǊƻŘǊƻƳŜΣ ƛǎ ǿƛǘƘƛƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŀǇǇǊƻǾŜŘ ŘƛǾŜǊǎƛƻƴ ǘƛƳŜ όǳƴŘŜǊ 
standard conditions in still air) at the approved one-engine-inoperative cruise speed. 

2. ht9w!¢hwΩ{ !ttwh±95 5L±9w{Lhb ¢La9 

The procedures established by the operator should ensure that ETOPS is only planned on routes 
ǿƘŜǊŜ ǘƘŜ hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ ǘƻ ŀƴ !ŘŜǉǳŀǘŜ 9¢ht{ Ŝƴ-route alternate 
Aerodrome can be 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 airframe/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. hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜΤ  

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 ETOPS by make 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 one-engine-inoperative cruise speed, which may be area specific, depending upon 
anticipated aeroplane 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 
ETOPS continued 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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Appendix 4 to AMC 20-6 ς Flight Preparation and In-flight 
Procedures 

 

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 currently incorporated into approved programmes for other 
aeroplanes or route structures, the unique nature of ETOPS necessitates a re-examination of 
these operations to ensure that the approved programmes are adequate for this purpose. 

2. MINIMUM EQUIPMENT LIST (MEL) 

The system redundancy levels appropriate to ETOPS should be reflected in the Master Minimum 
9ǉǳƛǇƳŜƴǘ [ƛǎǘ όaa9[ύΦ !ƴ ƻǇŜǊŀǘƻǊΩǎ a9[ Ƴŀȅ ōŜ ƳƻǊŜ ǊŜǎǘǊƛŎǘƛǾŜ ǘƘŀƴ ǘƘŜ aa9[ ŎƻƴǎƛŘŜǊƛƴƎ 
the kind of ETOPS operation proposed, equipment and in-service problems 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 caution systems; 

e. fuel; 

f. flight control; 

g. ice protection; 

h. engine start and ignition; 

i. propulsion system instruments; 

j. navigation and communications, including any route specific long range navigation and 
communication equipment; 

k. auxiliary power-unit; 

l. air conditioning and pressurisation; 

m. cargo fire suppression; 

n. engine fire protection; 

o. emergency equipment; 

p. systems and equipment required for engine condition monitoring. 

In addition, the following systems are required to be operative for dispatch for ETOPS 
with diversion times above 180 minutes: 

q. 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 propeller 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 should ensure that: 

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 two-way voice and/or data link communications;  

b. Visual and non-visual 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 oil to meet the applicable operational requirements and any additional 
fuel that may be determined in accordance with this Appendix. 

b.  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 
ETOPS en-ǊƻǳǘŜ ŀƭǘŜǊƴŀǘŜ ǳƴŘŜǊ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘƛǎ !ǇǇŜƴŘƛȄΣ ǘƘŜ Ψ/ǊƛǘƛŎŀƭ CǳŜƭ 
{ŎŜƴŀǊƛƻΩ όǇŀǊŀƎǊŀǇƘ ŎΦ ōŜƭƻǿύΦ 

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 exceeds the fuel 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 diversion distance flown account should be taken of the 
anticipated routing and approach procedures, in particular any constraints caused by 
airspace restrictions or terrain. 

c.  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, then its fuel 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 required to carry sufficient fuel taking into account the forecast wind 
and weather to fly to an ETOPS route alternate assuming the greater of:  

(1) A rapid decompression at the most critical point followed by descent to a 10,000 ft 
or a higher altitude if sufficient oxygen is provided in accordance with the 
applicable operational requirements. 

(2) Flight at the approved one-engine-inoperative cruise speed assuming a rapid 
decompression and a simultaneous engine failure at the most critical point 
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followed by descent to a 10,000 ft or a higher altitude if sufficient oxygen is 
provided in accordance with the applicable operational requirements. 

(3) Flight at the approved one-engine-inoperative cruise speed assuming an engine 
failure at the most critical point followed by descent to the one-engine-inoperative 
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 or a 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 acceptable to the 
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 acceptable 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 accumulation on unprotected surfaces, and the fuel used by engine 
and wing anti-ice during this period). 

(2) fuel for engine anti-ice, and if appropriate wing anti-ice for the entire time during 
which icing is forecast. 

Note: Unless a reliable icing forecast is available, icing may be presumed to occur 
when the total air temperature (TAT) at the approved one-engine-inoperative 
cruise speed is less than +10°C, or if the outside air temperature is between 0°C 
and -20°C with a relative humidity (RH) of 55% or greater. 

The operator should have a programme established to monitor aeroplane 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 available for 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 ETOPS en-route alternate aerodromes, should meet the 
weather requirements of planning minima for an ETOPS en-route alternate aerodromes 
contained in the applicable operational requirements. ETOPS planning minima apply until 
dispatch. The planned en-route alternates for using in the event of propulsion system failure or 
aeroplane 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  

{ŜŜ ŀƭǎƻ !ǇǇŜƴŘƛȄ р ǘƻ ǘƘƛǎ !a/ Ψ9¢htS En-ǊƻǳǘŜ !ƭǘŜǊƴŀǘŜ !ŜǊƻŘǊƻƳŜǎΩΦ 

6.  IN-FLIGHT RE-PLANNING AND POST-DISPATCH WEATHER MINIMA 

An aeroplane whether or not dispatched as an ETOPS flight may not re-route post dispatch 
without meeting the applicable operational requirements and satisfy by a procedure that 
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dispatch criteria have been met. The operator should have a system in place to facilitate such 
re-routes. 

Post-dispatch, weather conditions at the ETOPS en-route alternates should be equal to or better 
than the normal landing minima for the available 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 nominated en-route alternates to 
ensure that they stay within 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 whilst conducting 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 deciding upon the appropriate course of action and suitability 
of an aerodrome for diversion may include but are not limited to: 

a. Aircraft configuration/weight/systems status; 

b. Wind and weather conditions en route at the diversion altitude; 

c. Minimum altitudes en route to the diversion aerodrome; 

d. Fuel required for the diversion; 

e. Aerodrome condition, terrain, weather and wind; 

f. Runways available and runway surface condition; 

g. Approach aids and lighting; 

h. RFFS* capability at the diversion aerodrome; 

i. Facilities for aircraft occupants - disembarkation & shelter; 

j. Medical facilities; 

k. tƛƭƻǘΩǎ ŦŀƳƛƭƛŀǊƛǘȅ ǿƛǘƘ ǘƘŜ ŀŜǊƻŘǊƻƳŜΤ 

l. Information about the aerodrome available to the flight crew. 

Contingency procedures should not be interpreted in any way that prejudices the final authority 
and responsibility of the pilot-in-command for the safe operation of the aeroplane. 

Note: for an ETOPS en-route alternate aerodrome, a published RFFS category equivalent to 
ICAO category 4, available at 30 minutes notice, is acceptable. 

9.  IN-FLIGHT MONITORING 

During the flight, the flight crew should remain informed of any significant changes in conditions 
at designated ETOPS en-route alternate aerodromes. Prior to the ETOPS Entry Point, the 
forecast weather, established aeroplane status, fuel remaining, and where possible field 
conditions and aerodrome services and facilities at designated ETOPS en-route alternates are 
to be evaluated. If any conditions are identified which could preclude safe approach and landing 
on a designated en-route alternate aerodrome, then the flight crew should take appropriate 
action, such as re-ǊƻǳǘƛƴƎ ŀǎ ƴŜŎŜǎǎŀǊȅΣ ǘƻ ǊŜƳŀƛƴ ǿƛǘƘƛƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŀǇǇǊƻǾŜŘ ŘƛǾŜǊǎƛƻƴ ǘƛƳŜ 
of an en-route alternate aerodrome with forecast weather to be at or above landing minima. In 
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the event this is not possible, the next nearest en-route alternate aerodrome should be selected 
provided the diversion time does not exceed the maximum approved diversion time. This does 
ƴƻǘ ƻǾŜǊǊƛŘŜ ǘƘŜ Ǉƛƭƻǘ ƛƴ ŎƻƳƳŀƴŘΩǎ ŀǳǘƘƻǊƛty to select the safest course of action. 

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 based on the information provided by the (S)TC holder. The 
requirements for one-engine-inoperative performance en-route can be found in the applicable 
operational requirements. 

Detailed one-engine-inoperative performance data including fuel flow for standard and non-
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 net performance); 

e. missed approach. 

Detailed all-engine-operating performance data, including nominal fuel flow data, for standard 
and non-standard 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 be used in showing 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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Appendix 5 to AMC 20-6 ς ETOPS En-Route Alternate Aerodromes 
 

1.  SELECTION OF EN-ROUTE ALTERNATE AERODROMES 

For an aerodrome to be nominated as an ETOPS en-route 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 below titled 
Ψ5ispatch Minima ς En-wƻǳǘŜ !ƭǘŜǊƴŀǘŜ !ŜǊƻŘǊƻƳŜǎΩ ƻǊ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ƻǇŜǊŀǘƛƻƴŀƭ 
requirements. 

To list an aerodrome as an ETOPS en-route alternate, the following criteria should be met: 

a. The landing distances required as specified in the AFM for the altitude 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 by the aerodrome 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 the applicable 
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 the authorised weather minima for en-route 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 within the operators maximum crosswind limitations 
taking into account the runway condition (dry, wet or contaminated) plus any reduced 
visibility limits.  

d. Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ǇǊƻƎǊŀƳƳŜ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ŦƭƛƎƘǘ ŎǊŜǿǎ ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ 
adequate aerodromes appropriate to the route to be flown which are not forecast to 
meet en-route alternate weather minima. Aerodrome facility information and other 
appropriate planning data concerning these aerodromes should be provided to flight 
crews for use when executing a diversion. 

2.  DISPATCH MINIMA ς EN-ROUTE ALTERNATE AERODROMES 

An aerodrome may be nominated as an ETOPS en-route 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  

Approach Facility Ceiling Visibility 

Precision Approach Authorised DH/DA plus an 
increment of 200 ft 

Authorised visibility plus an 
increment of 800 metres 

Non-Precision Approach or 
Circling approach 

Authorised MDH/MDA plus an 
increment of 400 ft 

Authorised visibility plus an 
increment of 1500 metres 

 

The above criteria for precision approaches are only to be applied to Category 1 approaches.  

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 limitations 
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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 should be taken 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.  EN-ROUTE ALTERNATE AERODROME PLANNING MINIMA ς ADVANCED LANDING SYSTEMS 

The increments required by Table 1 are normally not applicable to Category II or III minima 
unless specifically approved by the Authority. 

Approval will be based on the following criteria: 

a. Aircraft is capable of engine-inoperative Cat II/III landing; and 

b. Operator is approved for normal Cat II/III operations. 

The competent authority may require additional data (such as safety assessment or in-service 
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 II/III 
approach and landing, in accordance with EASA CS-AWO, having encountered failure conditions 
in the airframe and/or propulsion systems associated with an inoperative engine that would 
result in the need for a diversion to the route alternate aerodrome.  

Systems to support one-engine inoperative Category II or III capability should be serviceable if 
required to take advantage of Category II or III landing minima at the planning stage. 

[Amdt 20/7] 
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Appendix 6 to AMC 20-6 ς ETOPS Training Programme 
 

¢ƘŜ ƻǇŜǊŀǘƻǊΩǎ 9¢ht{ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳƳŜ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ƛƴƛǘƛŀƭ ŀƴŘ ǊŜŎǳǊǊŜƴǘ ǘǊŀƛƴƛƴƎ ŦƻǊ ŦƭƛƎƘǘ ŎǊŜǿ 
as follows: 

1. INTRODUCTION TO ETOPS REGULATIONS 

a. Brief overview of the history of ETOPS; 

b. ETOPS regulations; 

c. Definitions; 

d. Approved One-Engine-Inoperative Cruise Speed; 

e. ETOPS Type Design Approval ς a brief synopsis; 

f. Maximum approved diversion times and time-limited systems capability; 

g. hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜΤ 

h. Routes and aerodromes intended to be used in the ETOPS area of operations; 

i. ETOPS Operations Approval; 

j. ETOPS Area and Routes; 

k. ETOPS en-route alternates aerodromes including all available let-down aids; 

l. Navigation systems accuracy, limitations and operating procedures; 

m. Meteorological facilities and availability of information; 

n. In-flight monitoring procedures; 

o. Computerised Flight Plan; 

p. Orientation charts, including low level planning charts and flight progress charts usage 
(including position plotting); 

q. Equal Time Point; 

r. Critical fuel. 

2. NORMAL OPERATIONS 

a. Flight planning and Dispatch 

(1) ETOPS Fuel requirements 

(2) Route Alternate selection - weather minima 

(3) Minimum Equipment List ς ETOPS specific 

(4) ETOPS service check and Tech log 

(5) Pre-flight 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 management ς to include independent cross checking of fuel quantity 
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3. ABNORMAL AND CONTINGENCY PROCEDURES:  

a. 5ƛǾŜǊǎƛƻƴ tǊƻŎŜŘǳǊŜǎ ŀƴŘ 5ƛǾŜǊǎƛƻƴ ΨŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎΩΦ 

Initial and recurrent training to prepare flight crews to evaluate potential significant 
system failures. 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 non-technical diversions. 

b. Navigation and communication 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 foreseeable 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 to the 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 considerations. 

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 including 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  

¢ƘŜ ƻǇŜǊŀǘƻǊΩǎ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳƳŜ ƛƴ ǊŜǎǇŜŎǘ ǘƻ 9¢ht{ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ǘǊŀƛƴƛƴƎ ǿƘŜǊŜ 
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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Appendix 7 to AMC 20-6 ς Typical ETOPS Operations Manual 
Supplement 

 

The ETOPS operations manual can take the form of a supplement or a dedicated manual, and it could 
be divided under these headings as follows: 

PART A. GENERAL/BASIC 

a. Introduction  

(1) Brief description of ETOPS 

(2) Definitions 

b. Operations approval  

(1) Criteria 

(2) Assessment 

(3) Approved diversion time 

c. Training and Checking 

d. Operating procedures 

e. ETOPS operational procedures 

f. ETOPS Flight Preparation and Planning 

(1) Aeroplane serviceability 

(2) ETOPS Orientation charts 

(3) ETOPS alternate aerodrome selection 

(4) En-route alternate weather requirements for planning 

(5) ETOPS computerised Flight Plans 

g. Flight Crew Procedures 

(1) Dispatch 

(2) Re-routing or diversion decision-making 

(3) ETOPS verification (following maintenance) flight requirements 

(4) En-route Monitoring 

PART B. AEROPLANE OPERATING MATTERS 

This part should include type-related instructions and procedures needed for ETOPS.  

a. Specific type-related ETOPS operations  

(1) ETOPS specific limitations 

(2) Types of ETOPS operations that are approved 

(3) Placards and limitations 

(4) OEI speed(s) 

(5) Identification of ETOPS aeroplanes 
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b. Dispatch and flight planning, plus in-flight planning 

(1) Type-specific flight planning instructions for use during dispatch and post dispatch 

(2) Procedures for engine(s)-out operations, ETOPS (particularly the one-engine-inoperative 
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. Aeroplane 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 an-route alternates 

c. Meteorological facilities and availability of information for in-flight monitoring 

d. Specific ETOPS computerised Flight Plan information 

e. Low altitude cruise information, minimum diversion altitude, minimum oxygen requirements 
and any additional oxygen required 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 D. TRAINING 

This part should contain the route and aerodrome training for ETOPS operations. This training should 
have twelve-months of validity or as required by the applicable operational requirements. Flight crew 
training records for ETOPS should be retained for 3 years or as required by 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] 
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Appendix 8 to AMC 20-6 ς Continuing Airworthiness Considerations 
 

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 addition to the applicable continuing airworthiness 
requirements of Part-M. They specifically affect: 

a. Occurrence reporting; 

b. Aircraft maintenance programme and reliability programme; 

c. Continuing airworthiness management exposition; 

d. Competence of continuing airworthiness and maintenance personnel.  

2.  OCURRENCE REPORTING 

In addition to the items generally required to be reported in accordance with AMC 20-8, the 
following items concerning ETOPS should be included: 

a. in-flight shutdowns; 

b. diversion or turn-back; 

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 failures, intermittent 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 applicable the following: 

a. aircraft identification; 

b. engine, propeller or APU identification (make and serial number); 

c. total time, cycles and time since last shop visit; 

d. for systems, time since overhaul or last inspection of the defective unit; 

e. phase of flight; and 

f. 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 
AuthoǊƛǘȅ ǎƘƻǳƭŘ ŀǎǎŜǎǎ ǘƘŜ ǇǊƻǇƻǎŜŘ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅ ǇǊƻƎǊŀƳƳŜΩǎ ŀōƛƭƛǘȅ ǘƻ 
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 operational approval 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 (CMP) or equivalent 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 either an existing 
task with a different interval for ETOPS, a task unique to ETOPS operations, or a task 
mandated by the CMP further to the in-service experience review (note that in the case 
ETOPS is considered as baseline in the development of a maintenance program, no 
ά9¢ht{ ǎǇŜŎƛŦƛŎέ ǘŀǎƪ Ƴŀȅ ōŜ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ aw.ύΦ 

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. Processes should be implemented to monitor the effectiveness of 
the maintenance programme in this regard. 

3.1.1  PRE-DEPARTURE SERVICE CHECK 

An ETOPS service check should be developed to verify the status of the aeroplane 
and the ETOPS significant systems. This check 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 designed with 
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/testing, to detect system failure trends in order to implement 
appropriate corrective action such as scheduled task adjustment. 

The reliability programme should be event-orientated and incorporate: 

a. reporting procedures in accordance with section 2: Occurrence reporting 

b. ƻǇŜǊŀǘƻǊΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳǎ ǊŜƭƛŀōƛƭƛǘȅ 

c. APU in-flight start programme 

d. Oil consumption programme 

e. Engine Condition Monitoring programme 

f. Verification programme 

3.2.2  ASSESSMENT OF PROPULSION SYSTEMS RELIABILITY 

a. ¢ƘŜ ƻǇŜǊŀǘƻǊΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳǎ ǊŜƭƛŀōƛƭƛǘȅ ŦƻǊ ǘƘŜ 9¢ht{ 
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 maintain a level of reliability 
necessary for ETOPS operations as established in chapter II section 6.3. 
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b. The assessment should include, as a minimum, engine hours flown in the 
period, in-flight shutdown rate for all causes and engine removal rate, both 
on a 12-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 in-flight shutdown rate for a small fleet may be due to the 
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 case-by-case basis in order to identify the root 
cause of events so that the appropriate corrective action is implemented. 

e. If an operator has an unacceptable engine in-flight shutdown rate caused by 
maintenance or operational practices, then the appropriated corrective 
actions should be taken. 

3.2.3  APU IN-FLIGHT START PROGRAMME 

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 in-flight starting programme to verify that start 
reliability at cruise altitude is above 95%. 

Once the APU in-flight start reliability is proven, the APU in-flight start 
monitoring programme may be alleviated. The APU in-flight start monitoring 
programme should be acceptable to the competent authority. 

b.  The Maintenance procedures should include the verification of in-flight 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 

¢ƘŜ ƻƛƭ ŎƻƴǎǳƳǇǘƛƻƴ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳƳŜ ǎƘƻǳƭŘ ǊŜŦƭŜŎǘ ǘƘŜ ό{ύ¢/ ƘƻƭŘŜǊΩǎ 
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 the type of 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 PROGRAMME 

The engine condition monitoring programme should ensure that a one-engine-
inoperative diversion may be conducted without exceeding approved engine limits 
(e.g. rotor speeds, exhaust gas temperature) at all approved power levels and 
expected environmental conditions. Engine limits established in the monitoring 
programme should account for the effects of additional engine loading demands 
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(e.g. anti-icing, electrical, etc.), which may be required during the one-engine-
inoperative flight phase associated with the diversion. 

The engine condition monitoring programme should describe the parameters to 
be monitored, method of data collection and corrective action process. The 
ǇǊƻƎǊŀƳƳŜ ǎƘƻǳƭŘ ǊŜŦƭŜŎǘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ƛƴŘǳǎǘǊȅ ǇǊŀŎǘƛŎŜΦ ¢Ƙƛǎ 
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 action 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 verification 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 the Continuing 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 may be based 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 and 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 should address 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 analysis 

(3) Engine conditioning monitoring 

(4) APU in-flight 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 contractor, including 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 maintenance 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 procedures of the 
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 ETOPS tasks under supervision, within the framework of 
the Part-145 approved procedures for Personnel Authorisation. 

5.1.  PROPOSED TRAINING PROGRAMME FOR PERSONNEL INVOLVED IN THE CONTINUING 
AIRWORTHINESS AND MAINTENANCE OF THE ETOPS FLEET 

¢ƘŜ ƻǇŜǊŀǘƻǊΩǎ 9¢ht{ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳƳŜ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ƛƴƛǘƛŀƭ ŀƴŘ ǊŜŎǳǊǊŜƴǘ ǘǊŀƛƴƛƴƎ 
for as follows: 

1.  INTRODUCTION TO ETOPS REGULATIONS 

a. Contents of AMC 20-6 

b. ETOPS Type Design Approval ς a brief synopsis 

2.  ETOPS OPERATIONS APPROVAL 

a. Maximum approved diversion times and time-limited systems capability 

b. hǇŜǊŀǘƻǊΩǎ !ǇǇǊƻǾŜŘ 5ƛǾŜǊǎƛƻƴ ¢ƛƳŜ 

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. ETOPS pre-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 in-flight 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 Part-145 organisation and CAMO 

[Amdt 20/7] 
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AMC 20-8   

AMC 20-8 Occurrence Reporting 
 

1. INTENT 

This AMC is interpretative material and provides guidance in order to determine which 
occurrences should be reported to the Agency, national authorities and 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 

(a) This AMC only 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 
authorities themselves. 

(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. However, in order not to 
ŎƻƳǇƭƛŎŀǘŜ ǘƘŜ ǘŜȄǘΣ ƻƴƭȅ ǘƘŜ ǘŜǊƳ ΨƻǊƎŀƴƛǎŀǘƛƻƴΩ ƛǎ ǳǎŜŘΦ 

(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: 

(i) ICAO Annex 18, The safe Transport of Dangerous Goods by Air, Chapter 12 

(ii) ICAO Doc 9284-AN/905, Technical Instructions for the Safe Transport of Dangerous 
Goods by Air 

3. OBJECTIVE OF OCCURRENCE REPORTING 

(a) The occurrence reporting system is an essential part of the overall monitoring function. 
The objective of the occurrence reporting, collection, investigation and analysis systems 
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 objectives of the occurrence reporting systems are: 

(i) To enable 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 why it had occurred and what might 
prevent a similar occurrence in the future. 

(ii) To ensure that knowledge of occurrences is disseminated so that other persons 
and organisations may learn from them. 

(c) The occurrence reporting system is complementary to the normal day to day procedures 
and 'control' systems and is not intended to duplicate or supersede any of them. The 
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occurrence reporting system is a tool to identify those occasions where routine 
procedures have failed. 

(d) Occurrences should remain in the database 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 

(a) Requirements 

(i) As detailed in the operating rules, occurrences defined as an incident, malfunction, 
defect, to prevent similar occurrences in the future. Known and planned preventive 
actions should be included within the report. 

(ii) The products and part and appliances design rules prescribe that occurrences 
defined as a failure, malfunction, defect or other occurrence which has resulted in 
or may result in an unsafe condition must be reported to the Agency. 

(iii) According to the product and part and appliances production rules occurrences 
defined as a deviation which could lead to an unsafe condition must be reported 
to the Agency and the national authority. 

(iv) The maintenance rules stipulate that occurrences defined as any condition of the 
aircraft or aircraft component that has resulted or may result in an unsafe 
condition that could seriously hazard the aircraft must be reported to the national 
authority. 

(v) Reporting does not remove the repƻǊǘŜǊΩǎ ƻǊ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ 
commence corrective actions to prevent similar occurrences in the future. Known 
and planned preventive actions 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 for 
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 airworthiness of the 
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 the national 
authority in charge of supervising the reporting organisation 

6. REPORTING TIME 

(a) 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 have been, 
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 previously non-reportable occurrence is determined to be 
reportable 

(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: 
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(i) 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, telex, e-mail) 
of whatever details are available at that time. This initial notification should then 
be followed up by a report within 72 hours. 

(ii) Where the occurrence is judged to have resulted in a less immediate and less 
significant hazard, report submission may be delayed up to the maximum of 72 
hours in order to provide more details or more reliable information. 

7. CONTENT OF REPORTS 

(a) Notwithstanding other required reporting means as promulgated in national 
requirements (e.g. AIRPROX reporting), reports may be transmitted in any 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 

(ii) Approval reference (if relevant) 

(iii) 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 required 

(b) 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 properly. 

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: 

(a) wŜǇƻǊǘǎ ǊŜƭŀǘƛƴƎ ǘƻ ΨǎŜŎǳǊƛǘȅ ƛƴŎƛŘŜƴǘǎΩ ǎƘƻǳƭŘ ŀƭǎƻ ōŜ ƴƻǘƛŦƛŜŘ ǘƻ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ƭƻŎŀƭ 
security agency 

(b) Reports relating to air traffic, aerodrome occurrences or bird strikes should also be 
notified to the appropriate air navigation, aerodrome or ground agency 

(c) Requirements for reporting and assessment of safety occurrences in ATM within the 
ECAC Region are harmonised within EUROCONTROL document ESARR 2. 

9. REPORTING BETWEEN ORGANISATIONS 

(a) Requirements exist that address the reporting of data relating to unsafe or unairworthy 
conditions. These reporting lines are: 

(i) Production Organisation to the organisation responsible for the design; 

(ii) Maintenance organisation to the organisation responsible for the design; 

(iii) Maintenance organisation to operator; 

(iv) Operator to organisation responsible for the design; 
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(v) Production organisation to production organisation. 

(b) ¢ƘŜ ΨhǊƎŀƴƛǎŀǘƛƻƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴΩ ƛǎ ŀ ƎŜƴŜǊŀƭ ǘŜǊƳΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ŀƴȅ ƻƴŜ ƻǊ 
a combination of the following organisations 

(i) Holder of Type Certificate (TC) of an Aircraft, Engine or Propeller; 

(ii) Holder of a Supplemental Type Certificate (STC) on an Aircraft, Engine or Propeller; 

(iii) Holder of a European Technical Standard Order (ETSO) Authorisation; or 

(iv) Holder of a European Part Approval (EPA) 

(c) If it can be determined that the occurrence has an impact on or is related to an aircraft 
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 occurrence happens 
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. 

(d) The form and timescale for reports to be exchanged between organisations is left for 
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. 

(e) 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 for 
establishing which occurrences shall be reported to which organisation. For example, 
certain operational occurrences will not need to be reported by an operator to the design 
or production organisation. 

10. REPORTABLE OCCURRENCES 

(a) 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 the same. 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 scheme of all reporting lines. 

Figure 1 
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(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 to report 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 organisations 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, designers will 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 relation to continuing airworthiness is 
ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ !a/Ωǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƛǎǎǳŀƴŎŜ ƻŦ !ƛǊǿƻǊǘƘƛƴess Directives. 

(d) Production. The list of examples is not applicable to the reporting obligation of 
production organisations. Their primary concern is to inform the design 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 c and d above, should develop a customised list adapted to its aircraft, 
operation or product. The list of reportable occurrences applicable to an organisation is 
ǳǎǳŀƭƭȅ ǇǳōƭƛǎƘŜŘ ǿƛǘƘƛƴ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ŜȄǇƻǎƛǘƛƻƴǎκƘŀƴŘōƻƻƪǎκƳŀƴǳŀƭǎ 

(f) 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 to develop 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 
meet the criteria for occurrence reporting to the Agency and/or national authority and 
other organisations, as required. 

Design 

Organisation 

Operator / 

Commander 

Maintenance 

Organisation 
Production 

Organisation 

AGENCY/AUTHORITY 

http://easa.europa.eu/


 

AMC-20 τ Amendment 18 AMC 20-8 

 

 

Annex I to ED Decision 2020/006/R Page 118 of 510 

 

(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 the Agency 
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 account the 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 operation 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 single factor, 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. 

! ƭƻǘ ƻŦ ǘƘŜ ǉǳŀƭƛŦȅƛƴƎ ŀŘƧŜŎǘƛǾŜǎ ƭƛƪŜ ΨǎƛƎƴƛŦƛŎŀƴǘΩ ƘŀǾŜ ōŜŜƴ ŘŜƭŜǘŜŘ ŦǊƻƳ ǘƘŜ ƭƛǎǘΦ Lƴ ǎǘŜŀŘ 
it is expected that all examples are qualified by the reporter using the general criteria that 
ŀǊŜ ŀǇǇƭƛŎŀōƭŜ ƛƴ Ƙƛǎ ŦƛŜƭŘΣ ŀƴŘ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘΦ όŜΦƎΦ ŦƻǊ ƻǇŜǊŀǘƻǊǎΥ ΨƘŀȊŀǊŘǎ 
or could have hazaǊŘŜŘ ǘƘŜ ƻǇŜǊŀǘƛƻƴΩύ 

CONTENTS: 

I. AIRCRAFT FLIGHT OPERATIONS 

II. AIRCRAFT TECHNICAL 

III. AIRCRAFT MAINTENANCE AND REPAIR 

IV. AIR NAVIGATION SERVICES, FACILITIES AND GROUND SERVICES 

 

I. 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 to avoid a collision with an 
aircraft, terrain or other object. 

(c) An avoidance manoeuvre to avoid other unsafe situations. 

(2) Take-off or landing incidents, including precautionary or forced 
landings. Incidents such as under-shooting, overrunning or running off 
the side of runways. Take-offs, rejected take-offs, landings or 
attempted landings on a closed, occupied or incorrect runway. 
Runway incursions. 

(3) Inability to achieve predicted performance during take-off or initial 
climb. 
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(4) Critically low fuel quantity or inability to transfer fuel or use total 
quantity 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 potentially hazardous situation (e.g. rejected take-off, 
tail strike, engine power loss etc.). 

(7) Go-around producing a hazardous or potentially hazardous situation. 

(8) Unintentional significant deviation from airspeed, intended track or 
altitude. (more than 91 m (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 communication 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 code or of 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 system 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 incorrect 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 shake), over speed warning etc. unless: 

(a) 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 
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(b) operated for training or test purposes. 

(25) Dt²{κ¢!²{ ΨǿŀǊƴƛƴƎΩ ǿƘŜƴΥ 

(a) 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 rate of descent (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 
ŎǊŜǿ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ΨǿŀǊƴƛƴƎΩ ŜΦƎΦ ǇƻǎǎƛōƭŜ ǊŜŘǳŎŜŘ ǎŜǇŀǊŀǘƛƻƴ 
from other traffic. This could include warning of any Mode or 
Type i.e. genuine, nuisance or false. 

(26) Dt²{κ¢!²{ ΨŀƭŜǊǘΩ ǿƘŜƴ ŀƴȅ ŘƛŦŦƛŎǳƭǘȅ ƻǊ ƘŀȊŀǊŘ ŀǊƛǎŜǎ ƻǊ ƳƛƎƘǘ ƘŀǾŜ 
ŀǊƛǎŜƴ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŎǊŜǿ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ΨŀƭŜǊǘΩΦ 

(27) ACAS RAs. 

(28) Jet or prop blast incidents resulting in significant damage or serious 
injury. 

B. Emergencies 

(1) Fire, explosion , smoke or toxic or noxious fumes, even though fires 
were extinguished. 

(2) The use of any non-standard procedure by the flight or cabin crew to 
deal with an emergency when: 

(a) 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 procedure is used. 

(3) Inadequacy of any procedures designed to be used in an emergency, 
including when being used for maintenance, training or test purposes. 

(4) An event leading to an emergency evacuation. 

(5) Depressurisation. 

(6) The use of any emergency equipment or prescribed emergency 
procedures in order to deal with a situation. 

(7) !ƴ ŜǾŜƴǘ ƭŜŀŘƛƴƎ ǘƻ ǘƘŜ ŘŜŎƭŀǊŀǘƛƻƴ ƻŦ ŀƴ ŜƳŜǊƎŜƴŎȅ όΨaŀȅŘŀȅΩ ƻǊ 
ΨtŀƴΩύΦ 

(8) Failure of any emergency system or equipment, including all exit 
doors and lighting, to perform satisfactorily, including when being 
used for maintenance, training or test purposes. 

(9) Events requiring any emergency use of oxygen by any crew member. 
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C. Crew Incapacitation 

(1) Incapacitation of any member of the flight crew, including that which 
occurs prior to departure if it is considered that it could have resulted 
in incapacitation after take-off. 

(2) Incapacitation of any member of the cabin crew which renders them 
unable to perform essential emergency duties. 

D. Injury 

(1) Occurrences, which have or could 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 ς an encounter resulting in injury to 
ƻŎŎǳǇŀƴǘǎ ƻǊ ŘŜŜƳŜŘ ǘƻ ǊŜǉǳƛǊŜ ŀ ΨǘǳǊōǳƭŜƴŎŜ ŎƘŜŎƪΩ ƻŦ ǘƘŜ ŀƛǊŎǊŀŦǘΦ 

(4) A windshear encounter. 

(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 controlling intoxicated, 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 arise, 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 endangered the aircraft or its occupants on board 
the aircraft or on the ground. 

II. 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 be reported. The 
following examples can be taken into consideration: 
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(1) 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 to carrying 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 structure", and in the equivalent 
AMC material for rotorcraft. 

(2) Defect or damage exceeding admissible damages to a Principal 
Structural Element that has been qualified as damage tolerant. 

(3) 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. 

(4) Damage to or defect of a structural element, which could result in the 
liberation of items of mass that may injure occupants of the aircraft. 

(5) Damage to or defect of a structural element, which could jeopardise 
proper operation of systems. See paragraph II.B. below. 

(6) Loss of any part of the aircraft structure in flight. 

B. Systems 

The following generic criteria applicable to all systems are proposed: 

(1) Loss, significant malfunction or defect of any system, subsystem or set 
of equipment when standard operating procedures, drills etc. could 
not be satisfactorily accomplished. 

(2) Inability of the crew to control the system, e.g.: 

(a) uncommanded actions; 

(b) incorrect and or incomplete response, including limitation of 
movement or stiffness; 

(c) runaway; 

(d) mechanical disconnection or failure. 

(3) Failure or malfunction of the exclusive function(s) of the system (one 
system could integrate several functions). 

(4) Interference within or between systems. 

(5) Failure or malfunction of the protection device or emergency system 
associated with the system. 

(6) Loss of redundancy of the system. 

(7) Any occurrence resulting from unforeseen behaviour of a system. 

(8) 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. 
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(9) 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 

(10) Operation of any primary warning system associated with aircraft 
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. 

(11) Leakage of hydraulic fluids, fuel, oil or other fluids which resulted in a 
fire hazard or possible hazardous contamination of aircraft structure, 
systems or equipment, or risk to occupants. 

(12) Malfunction or defect of any indication system when this results in the 
possibility of misleading indications to the crew. 

(13) Any failure, malfunction or defect if it occurs at a critical phase of flight 
and relevant to the operation of that system. 

(14) Occurrences of significant shortfall of the actual performances 
compared to the approved performance which resulted in a 
hazardous situation (taking into account the accuracy of the 
performance calculation method) including braking action, fuel 
consumption etc. 

(15) Asymmetry of flight controls; e.g. flaps, slats, spoilers etc. 

Annex 1 to this AMC 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) Flameout, shutdown or malfunction of any engine. 

(2) 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). 

(3) Failure or malfunction of any part of an engine or powerplant resulting 
in any one or more of the following: 

(a) non containment of components/debris; 

(b) uncontrolled internal or external fire, or hot gas breakout; 

(c) thrust in a different direction from that demanded by the pilot; 

(d) thrust reversing system failing to operate or operating 
inadvertently; 

(e) inability to control power, thrust or rpm; 

(f) failure of the engine mount structure; 

(g) partial or complete loss of a major part of the powerplant; 

(h) Dense visible fumes or concentrations of toxic products 
sufficient to incapacitate crew or passengers; 

(i) inability, by use of normal procedures, to shutdown an engine; 

(j) inability to restart a serviceable engine. 
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(4) An uncommanded thrust/power loss, change or oscillation which is 
classified as a loss of thrust or power control (LOTC) as defined in 
AMC 20-1: 

(a) 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 multi-engine 
aircraft, particularly in the case 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. 

(5) Any defect in a life controlled part causing retirement before 
completion of its full life. 

(6) 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. 

(7) An engine limiter or control device failing to operate when required 
or operating inadvertently. 

(8) exceedance of engine parameters. 

(9) FOD resulting in damage. 

Propellers and -transmission 

(10) Failure or malfunction of any part of a propeller or powerplant 
resulting in any one or more of the following: 

(a) an overspeed of the propeller; 

(b) the development of excessive drag; 

(c) a thrust in the opposite direction to that commanded by the 
pilot; 

(d) a release of the propeller or any major portion of the propeller; 

(e) a failure that results in excessive unbalance; 

(f) the unintended movement of the propeller blades below the 
established minimum in-flight low-pitch position; 

(g) an inability to feather the propeller; 

(h) an inability to command a change in propeller pitch; 

(i) an uncommanded change in pitch; 

(j) an uncontrollable torque or speed fluctuation; 

(k) The release of low energy parts. 

Rotors and -transmission 

(11) Damage or defect of main rotor gearbox / attachment which could 
lead to in flight separation of the rotor assembly, and /or malfunctions 
of the rotor control. 
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(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 catastrophic 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 reportable (for example, 
furnishing and cabin equipment, water systems), where the 
circumstances resulted in endangering of the aircraft or its occupants. 

(3) A fire, explosion, smoke or toxic or noxious fumes. 

(4) Any other event which could hazard the aircraft, or affect 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 control during flight. 

III. 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. 

C. 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 stiffness or 
structural failure) to: 

(1) primary structure or a principal structural element (as defined in the 
ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ wŜǇŀƛǊ aŀƴǳŀƭύ ǿƘŜǊŜ ǎǳŎƘ ŘŀƳŀƎŜ ƻǊ ŘŜǘŜǊƛƻǊŀǘƛƻƴ 
exceeds allowable limits specified in the Repair Manual and requires 
a repair or complete or partial replacement of the element; 

(2) secondary structure which consequently has or may have endangered 
the aircraft; 
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(3) the engine, propeller or rotorcraft rotor system. 

E. 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) on any subsequent compliance where it exceeds the permissible limits 
quoted in the instruction and/or published repair/rectification 
procedures are not available. 

F. Failure of any emergency system or equipment, including all exit doors and 
lighting, to perform satisfactorily, including when being used for 
maintenance or test purposes. 

G. Non compliance or significant errors in compliance with required 
maintenance procedures. 

H. Products, parts, appliances and materials of unknown or suspect origin. 

I. Misleading, incorrect or insufficient maintenance data or procedures that 
could lead to maintenance errors. 

J. 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. 

IV. 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 of incorrect 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 airspace. 

(7) Unlawful radio communication transmission. 

(8) Failure of ANS ground or satellite facilities. 

(9) Major ATC/ Air Traffic Management (ATM) failure or significant 
deterioration of aerodrome infrastructure. 

(10) Aerodrome movement areas obstructed by aircraft, vehicles, animals 
or foreign objects, resulting in a hazardous or potentially hazardous 
situation. 
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(11) Errors or inadequacies in marking of obstructions or hazards on 
aerodrome movement areas resulting in a hazardous situation. 

(12) Failure, significant malfunction or unavailability of airfield lighting. 

B. Aerodrome and Aerodrome Facilities 

(1) Significant spillage during fuelling operations. 

(2) Loading of incorrect fuel quantities likely to have a significant effect 
on aircraft endurance, performance, balance or structural strength. 

(3) unsatisfactory ground de-icing / anti-icing 

C. Passenger Handling, Baggage and Cargo 

(1) Significant contamination of aircraft structure, or systems and 
equipment arising from the carriage of baggage or cargo. 

(2) Incorrect loading of passengers, baggage or cargo, likely to have a 
significant effect on aircraft mass and/or balance. 

(3) Incorrect stowage of baggage or cargo (including hand baggage) likely 
in any way to hazard the aircraft, its equipment or occupants or to 
impede emergency evacuation. 

(4) Inadequate stowage of cargo containers or other substantial items of 
cargo. 

(5) Dangerous goods incidents reporting: see operating rules. 

D. Aircraft Ground Handling and Servicing 

(1) 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. 

(2) Non compliance or significant errors in compliance with required 
servicing procedures. 

(3) Loading of contaminated or incorrect type of fuel or other essential 
fluids (including oxygen and potable water). 
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Annex 1 to AMC 20-8 ς Reportable occurrences to specific systems 
 

The following subparagraphs give examples of reportable occurrences resulting from the application 
of the generic criteria to specific systems listed in paragraph 10.g. II.B of this AMC. 

1. Air conditioning/ventilation 

(a) complete loss of avionics cooling 

(b) depressurisation 

2. Autoflight system 

(a) 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 any autoflight system disconnect device 

(d) Uncommanded autoflight mode change 

3. Communications 

(a) failure or defect of passenger address system resulting in loss or inaudible passenger 
address 

(b) total loss of communication in flight 

4. Electrical system 

(a) 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 

5. Cockpit/Cabin/Cargo 

(a) pilot seat control loss during 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 

6. Fire protection system 

(a) fire warnings, except 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 

7. Flight controls 

(a) 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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(e) mechanical flight control disconnection or failure 

(f) significant interference with normal control of the aircraft or degradation of flying 
qualities 

8. Fuel system 

(a) fuel quantity indicating system malfunction resulting 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 total quantity of usable fuel 

9. Hydraulics 

(a) 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 extension 

10. Ice detection/protection system 

(a) undetected loss or reduced performance of the anti-ice/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 accumulation leading to significant effects on performance or handling 
qualities 

(e) crew vision significantly affected 

11. Indicating/warning/recording systems 

(a) malfunction or defect of any indicating system when the possibility of significant 
misleading indications 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 

12. Landing gear system /brakes/tyres 

(a) 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 

(f) multiple tyres burst 

13. Navigation systems (including precision approaches system) and air data systems 

(a) total loss or multiple navigation equipment failures 

(b) total failure or multiple air data system equipment 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. 

(f) Problems with ground navigational facilities leading to significant navigation errors not 
associated with transitions from inertial navigation mode to radio navigation mode. 

14. Oxygen 

(a) for pressurised aircraft: loss of oxygen supply in the cockpit 

(b) loss of oxygen supply to a significant number of passengers (more than 10%), including 
when found during maintenance or training or test purposes 

15. Bleed air system 

(a) hot bleed air leak resulting in fire warning or structural damage 

(b) loss of all bleed air systems 

(c) failure of bleed air leak detection system 
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AMC 20-9  

AMC 20-9 Acceptable Means of Compliance for the Approval of 
Departure Clearance via Data Communications over ACARS 

 

1 PREAMBLE 

1.1 This AMC is issued in response to the EUROCONTROL Convergence and Implementation 
Plan that recommends an interim deployment of air-to-ground and ground- to-air data 
link applications based on the existing airline ACARS technology. One such application is 
Departure Clearance (DCL) data link now operational at various airports 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 ACARS for 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+ programme1. 

1.3 Described in EUROCAE document ED-ур! όƘŜǊŜŀŦǘŜǊ ά95-ур!έύΣ 5ŀǘŀ [ƛƴƪ !ǇǇƭƛŎŀǘƛƻƴ 
{ȅǎǘŜƳ ŘƻŎǳƳŜƴǘ ό5[!{5ύ ŦƻǊ ǘƘŜ ά5ŜǇŀǊǘǳǊŜ /ƭŜŀǊŀƴŎŜέ 5ŀǘŀ [ƛƴƪ {ŜǊǾƛŎŜΣ 5/[ ƻǾŜǊ 
ACARS is a control tower application providing direct communication between the flight 
crew and the air traffic controller. ED-85A addresses three domains: airborne, ground 
ATC, and communication service providers. It deals also with associated flight crew and 
controller procedures. ED-85A takes account of EUROCAE document ED-78 which 
describes the global processes including approval planning, co-ordinated 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 data link over 
ACARS as described in ED-85A. 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 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 ED-85A, and the means by which an aircraft operator can satisfy an 
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 ED-85A and promoted by the EUROCONTROL Convergence and 
Implementation Plan as an interim data link application pending maturity of the 
LINK2000+ programme. The AMC is not directly applicable to Pre-Departure 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 Pre- Departure 

 
1 Information on LINK2000+ is available at web site www.eurocontrol.int/link2000 
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Clearance, issued by AIR-100 on April 21, 1998. A comparison of PDC with DCL may be 
found in Appendix 1. 

3.2 This AMC is not applicable to the phased implementation of data link services within the 
EUROCONTROL LINK2000+ programme, in particular, DCL over the Aeronautical 
Telecommunications Network via VHF Digital Data Link (VDL) Mode 2. In this case, the 
Safety and Performance Requirements (EUROCAE ED-120) and the Interoperability 
Requirements (EUROCAE ED-110) are established using EUROCAE document ED-78A, 
Guidelines for Approval of the Provision 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 20-11. 

3.3 The operational requirements for the DCL application are published in the 
EUROCONTROL document OPR/ET1/ST05/1000, Edition 2, October 15, 1996, Transition 
guidelines for initial air ground data communication services. The EUROCONTROL 
document includes the re-issued clearance capability, however document ED-85A does 
not address this capability and it is not included in the scope of this AMC. 

3.4 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 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. 

4.2 Related Standards and 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 

Draft Proposal PANS-Air Traffic Management 

Annex 11 Air Traffic Services 

Doc 8585 Designators for Aircraft Operating agencies, 
Aeronautical Authorities and Services 

Doc 8643 Aircraft Type Designators 

EASA AMC 25-11 Electronic Display Systems 

EUROCONTROL CIP: COM. 
ET2.SO4; 2.1.5 

Implement Air/Ground Communication 
Services- Interim step on non-ATN (ACARS) services. 

OPR/ET1/ST05/1000 Transition guidelines for initial air ground data 
communication services 

ESARR 4 Risk assessment and mitigation in ATM 

FAA AC 25-11 Electronic Display Systems. 

AC 120-COM Initial Air Carrier Operational Approval for use of 
Digital Communication Systems 

AC 20-140 Guidelines for design approval of aircraft data 
communications systems 

98-Air-PDC Safety and Interoperability requirement for Pre-
Departure-Clearance (PDC). (Air-100, April 21,1998) 

EUROCAE ED 78 Guidance material for the establishment of data link 
supported ATS Services 
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ED-85A Data Link Application System document (DLASD) for 
ǘƘŜ ά ŘŜǇŀǊǘǳǊŜ /ƭŜŀǊŀƴŎŜ έ Řŀǘŀ ƭƛƴƪ service 

ED-112 Minimum operational performance specification for 
Crash protected airborne recorder systems 

RTCA DO 224 Minimum Aviation System Performance Standards 
(MASPS) for Advanced VHF Digital Data 
Communications Including Compatibility with Digital 
Voice Techniques. 

SAE 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 ED-
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 
regulations and the relevant ATS domain performance, safety and interoperability 
requirements of ED-85A. 

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 
ŎƭŀǎǎƛŦƛŜŘ ŀǎ άbƻƴ 9ǎǎŜƴǘƛŀƭέ ǿƛǘƘƻǳǘ ƎǳŀǊŀƴǘŜŜǎ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ ƻǊ ƛƴǘŜƎǊƛǘȅΦ 
Consequently, procedures are necessary to compensate for any deficiency 
and to safeguard operations. ED-85A 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 communication service providers 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 ATS provider 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 ED-85A. 

5.4 Message Integrity 

The Cyclic Redundancy Check (CRC) is implemented as required by ED-85A and is 
providing integrity of the end-to-end data link transmission path. On this basis, 
Performance Technical Requirement PTR_3 of ED-85A need not be demonstrated. 
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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 ED-85A (§7.1) covering the Interoperability 
Operational Requirements, the Interoperability Technical 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 based on a common and compatible 
philosophy. 

6.2 Required Functions 

An acceptable minimum airborne installation comprises the following functions: 

(a) A means of data communication appropriate 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 ED-92A. 

(b) A means to manage data communications and to control the data communications 
system; 

(c) A means to easily check and modify the parameters of the DCL request; 

(d) ά±ƛǎǳŀƭέ ŀƭŜǊǘƛƴƎ ƻŦ ŀƴ ƛƴŎƻƳƛƴƎ ƳŜǎǎŀƎŜΣ ǾƛǎƛōƭŜ ǘƻ ōƻǘƘ ǇƛƭƻǘǎΤ 

(e) Means to display the text message, e.g. a single display readable by both 
crewmembers or a dedicated display for each pilot. 

(f) A means to accept the DCL delivered by the ATS. 

6.3 Recommended Functions 

(a) ά!ǳŘƛōƭŜέ ŀƭŜǊǘƛƴƎ ƻŦ ŀƴ ƛƴŎƻƳƛƴƎ ƳŜǎǎŀƎŜΤ 

(b) A means to print the messages; 

(c) Recording of DCL messages and flight crew responses on an accident flight 
recorder. 

Note: Data Link recording 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: 

(a) Compliance with the airworthiness requirements 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, equipment cooling 
verification, and evidence of a suitable human to machine interface. The DCL 
function will need to be demonstrated by end-to-end ground testing that 
verifies system operation, either with an appropriate ATS unit, or by means 
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of test equipment that has been 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 applicable 
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 follow-on installations credit may be 
granted for applicable certification and test data obtained from equivalent aircraft 
installations. 

7.2 Performance 

The installation should be shown to meet the airborne domain performance 
requirements allocated by ED-85A (§7.1). 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 consisting in an end-
to-end demonstration of PTR_5 & PTR-6 of ED-85A (§5.2) with an appropriate ATS unit 
and communication service provider. 

7.3 Aircraft Flight Manual 

The Flight Manual should state the following limitation. 

Note: This limited entry assumes that a detailed description of the installed system and 
related operating instructions are available in other operating or training manuals and 
that operating procedures take account of ED-85A. 

Limitation: The Departure Clearance (DCL) over ACARS application has been 
demonstrated with data link services declared compliant with EUROCAE document ED- 
85A. 

7.4 Existing installations 

The applicant will need to submit a compliance statement that shows how the criteria of 
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 received airworthiness approval in 
compliance with ED-85 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 Sub-type and shall be 
coded in accordance with the format described in ICAO document 8643 at its latest 
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edition. However, certain ACARS equipment can be pre-programmed only with 
Aircraft Type with the possibility of manual insertion of Sub-type via the system 
control panel. Absence of the Sub-type information may lead either to a rejected 
departure clearance request 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, Sub-type needs to be entered manually, the 
entry should be verified. 

8.2 Operational Safety Aspects 

8.2.1 Failure Conditions are presented in ED-85A (§6) 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 means 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 implemented 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 investigation 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 additional 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, flight 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. 

8.3 Operations Manual and Training 

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 airborne equipment 
(e.g. differences between DCL and PDC applications as described in 
Annex 1); 

(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 responsible operations 
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 departure clearance 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 site: www.eurocae.org. 

JAA documents are available from the JAA publisher Information Handling Services (IHS). Information 
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.com. 

EUROCONTROL documents may be requested from EUROCONTROL, Documentation Centre, GS4, Rue 
de la Fusee, 96, B-1130 Brussels, Belgium; (Fax: 32 2 729 9109 or web site www.eurocontrol.int). 

ICAO documents may be purchased from Document Sales Unit, International Civil Aviation 
Organisation, 999 University Street, Montreal, Quebec, Canada H3C 5H7, (Fax: 1 514 954 6769, e-mail: 
sales_unit@icao.org) or through national agencies. 

FAA documents may be obtained from Department of Transportation, Subsequent Distribution Office 
SVC-121.23, Ardmore East Business Centre, 3341 Q 75th Avenue, Landover, MD 20785, USA. Web site 
www.faa.gov/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). Web site: www.rtca.org. 

SAE documents may be obtained from SAE World Headquarters, 400 Commonwealth Drive, 
Warrendale, PA 15096-0001, USA. Telephone 1-877-606-7323 (U.S. and Canada only) or 724/776-4970 
(elsewhere). Web site www.sae.org. 

[Amdt 20/1] 
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Appendix 1 to AMC 20-9 PDC versus DCL: A Comparison 
 

The US Pre-Departure Clearance. 

In the United States, the concept of Pre-departure Clearance is used where PDC messages are 
delivered via the airlines own ACARS network and operational host computer. The airline 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. Approximately 30 minutes before the aircraft is scheduled to depart, the approved PDC 
is transmitted from the tower via ground-ground data link to the airline host computer. The airline 
host responds with an acknowledgement that ultimately feeds back to the 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 delivery 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 network with the approved PDC. 

Thus, the airline is responsible for ensuring that the clearance is delivered to the flight crew. Without 
PDC, Instrument Flight Rule (IFR) clearances for departing aircraft are provided by the clearance-
delivery controller via a tower voice channel. 

The PDC is pre-formatted 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 with the initial flight plan and, by voice communication, with 
departure control. 

Guidance on the use of PDC may be found in FAA document Safety and Interoperability Requirements 
for Pre-Departure Clearance, issued by AIR-100 on April 21, 1998. 

The European Departure Clearance. 

In Europe, departure clearance over ACARS is a direct ATC to pilot data link communication based on 
the EUROCAE ED-85A and ARINC 623 standards. The clearance delivered by data link is fully considered 
as an ATC departure clearance and it is not the responsibility of the airline to ensure delivery via its 
own facilities. ARINC 623 provides enhanced integrity of end-to-end communication, compared to 
ARINC 620 as used in the USA. However, flight crew verification procedures may still be required due 
to departure clearance options such as alternative SIDs, or to satisfy AIP requirements for local safety 
reasons. 

Current operational implementation in Europe does not include a re-issued clearance capability, which 
is under study by some ATS providers. 

[Amdt 20/1] 
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Appendix 2 to AMC 20-9 Common Terms 
 

Reference should be made to EUROCAE document ED-85A for definition of terms.  

Abbreviations 

ACARS Aircraft Communication, Addressing and Reporting System 

AIP Aeronautical Information Publication 

ARINC Aeronautical Radio Inc. 

ATS Air Traffic Services 

CPDLC Controller-Pilot Data Link Communication 

DCL Departure Clearance  

ESARR EUROCONTROL Safety Regulatory Requirement 

EUROCAE European Organisation for Civil Aircraft Equipment 

PDC Pre-departure Clearance (as used in USA) 

PTR Performance Technical Requirement 

RTCA RTCA Inc. 

SAE Society of Automotive Engineers 

SARPS ICAO Standards and Recommended Practices 

SID Standard Instrument Departure 

VDL VHF Digital Link 

 
[Amdt 20/1] 
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AMC 20-10 

AMC 20-10 Acceptable Means of Compliance for the Approval of 
Digital ATIS via Data Link over ACARS 

 

1 PREAMBLE 

1.1 This AMC is issued in response to the EUROCONTROL Convergence and Implementation 
Plan that recommends an interim deployment of air-to-ground and ground-to-air data 
link applications based on the existing airline ACARS technology. One such application is 
Digital Automated Terminal Information Services (D-ATIS) now planned to be operational 
at various airports in Europe. Aircraft 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 use 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+ programme1. 

1.3 Described in EUROCAE document ED-89A, Data Link Application System document 
ό5[!{5ύ ŦƻǊ ǘƘŜ ά!¢L{έ 5ŀǘŀ [ƛƴƪ {ŜǊǾƛŎŜ, D-ATIS is a control tower application providing 
direct communication of ATIS information to the flight crew and, optionally automatic 
updating of this information.  The ED-89A document addresses three domains: airborne, 
ground ATC, and communication service providers. It deals also with associated flight 
crew and air traffic service provider procedures. ED-89A incorporates the protocols and 
message formats formerly published in ARINC Specification 623, and takes account of 
EUROCAE document ED-78 which describes the global processes including approval 
planning, co-ordinated requirements determination, development and qualification of a 
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 ED-89A. It may assist also other stakeholders such as airspace 
planners, air traffic 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 ED-89A, and the means by which an aircraft operator can satisfy an 
authority that operational considerations have been addressed. 

3 SCOPE 

3.1 This AMC addresses D-ATIS over ACARS using the ARINC 623 protocol as elaborated in 
EUROCAE document ED-89A and promoted by the EUROCONTROL Convergence and 
Implementation Plan as an interim data link application pending maturity of the LINK 
2000+ programme. 

 
1 Information on LINK2000+ is available at web site www.eurocontrol.int/link2000  
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3.2 Other implementation of D-ATIS service may exist in the world. They are not necessarily 
identical to the service defined within this AMC and EUROCAE document ED-89A. For 
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 98-AIR D-ATIS: Safety and Interoperability 
Requirements for ATIS. 

3.3 This AMC is not applicable to the phased implementation of data link services within the 
EUROCONTROL LINK2000+ programme, in particular, D-ATIS over the Aeronautical 
Telecommunications Network via VHF Digital Link (VDL) Mode 2. In this case, the Safety 
and Performance Requirements (EUROCAE ED-120) and the Interoperability 
Requirements (EUROCAE ED-110) have been established using EUROCAE document ED-
78A, Guidelines for Approval of the Provision and use of Air Traffic Services supported by 
Data Communications. Guidance for the implementation of data link over ATN may be 
found in EASA document AMC 20-11. 

3.4 The operational requirements for the D-ATIS application are published in EUROCONTROL 
document OPR/ET1/ST05/1000, Transition guidelines for initial air ground data 
communication services.  

3.5 For the remainder of this document, the acronym D-ATIS should be interpreted to mean 
D-ATIS over ACARS using the ARINC 623 protocol in accordance with ED-89A unless stated 
otherwise. 

4 REFERENCE DOCUMENTS 

4.1 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. 

4.2 Related Standards and 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. 

EASA AMC 25-11 Electronic Display Systems 

EUROCONTROL CIP: COM. 
ET2.SO4; 2.1.5 

Implement Air/Ground Communication Services- 
Interim step on non-ATN (ACARS) services. 

OPR/ET1/ST05/1000 Transition guidelines for initial air ground data 
communication services  

ESARR 4 Risk assessment and mitigation in ATM 

FAA AC 25-11 Electronic Display Systems.  

AC 120-70 Initial Air Carrier Operational Approval for use of 
Digital Communication Systems 

AC 20-140 Guidelines for design approval of aircraft data 
communications systems 

98-Air-D-ATIS  Safety and Interoperability requirement for D-ATIS  
(Air-100, April 21,1998) 

http://easa.europa.eu/
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EUROCAE ED 78 Guidance material for the establishment of data link 
supported ATS Services 

ED-89A Data Link Application System document (DLASD) for 
ǘƘŜ ά!¢L{έ Řŀǘŀ ƭƛƴƪ ǎŜǊǾƛŎŜ 

ED-92A Minimum Operational Performance specification for 
an airborne VDL Mode 2 Transceiver 

ED-112 Minimum operational performance specification for 
Crash protected airborne recorder systems 
Note: Includes criteria for recording of data link 
messages. 

RTCA DO-224 Minimum Aviation System Performance Standards 
(MASPS) for Advanced VHF Digital Data 
Communications Including Compatibility with Digital 
Voice Techniques. 

SAE 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 ED-89A together with the following that concern the measures taken by the 
responsible airspace authorities to safeguard operations affected by the transmission of D-ATIS. 

5.1 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 performance, safety and interoperability 
requirements of ED-89A.  

5.1.2 The ATS Provider ensures that information provided through D-ATIS service is fully 
consistent with the voice information broadcast over VHF. 

5.1.3 Appropriate procedures are established to minimise 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 D-ATIS 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.  

5.2 Communications Service Provider 

The communications service provider does not modify the operational information 
(content and format) exchanged between the ATS provider and the airborne equipment. 

5.3 Aeronautical Information Service 

The availability of the D-ATIS service, a statement of compliance with ED-89A, and 
additional relevant procedures are published in the AIP or other notification issued by 
the States where D-ATIS is offered. 

5.4 Message Integrity 

The Cyclic Redundancy Check (CRC) is implemented as required by ED-89A and is 
providing integrity of the end-to-end data link transmission path. On this basis, 
Performance Technical Objective PTO_3 of ED-89A need not be demonstrated by end 

http://easa.europa.eu/
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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 be detected and 
rejected by end-systems. 

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 ED-89A (§7.1) covering 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 the aircraft, 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) A means of data communication appropriate 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 ED-92A. 

(b) A means to manage data communications and to control the data communications 
system. 

(c) A means to easily check and modify the D-ATIS 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 meet this need.  

(2)  The means used will need to be such as to avoid confusion with 
other, non-data link, flight deck alerting devices. 

(3)  The need for temporary suppression of the attention-getter 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 of D-ATIS over 
ACARS, a printer may serve as the primary display for messages subject to 
compliance with paragraph 7.3 of this AMC. 

6.3 Recommended Functions 

(a) A means to print the message. 

(b) Recording of D-ATIS messages and flight crew requests on an accident flight 
recorder. 

Note: Data Link recording may be required in accordance with OPS rules. 

7 ACCEPTABLE MEANS OF AIRWORTHINESS COMPLIANCE 

7.1 Airworthiness 

http://easa.europa.eu/

















































































































































































































































































































































































































































































































































































































































































































