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Introduction to ETOPS 
Maintenance Requirements 
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Introduction to ETOPS 
Maintenance Requirements 

14 CFR 121.374 codifies ETOPS Maintenance program 
requirements 

AMC 20-6 Rev 2, December 2010 

Latest ETOPS maintenance program requirements remain 
applicable only to two engine airplanes 

– Some future configuration requirements for passenger 
airplanes with more than two engines 

AC 120-42B defines means of                                   
compliance for the operator 

Boeing ETOPS Guide Volume II                                     
reflects 14 CFR 121.374  
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ETOPS Configuration 

Volume I 

 

CMP  

Supplement 

ETOPS SSG 

PDSC 

NAFE  

CMP 
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ETOPS Configuration 

Propulsion system 

Electrical system 

APU start reliability  

Aircraft system 

Extensive Flight Test program to 
validate ETOPS 

Type certificated at EIS (entry into 
service) for 180 minutes and 
beyond  

Today’s Airplane Design Accounts for ETOPS Consideration as 
required by 14 CFR 25.1535…777 / 787 / 747-8 
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APU designed 

for 99% in-flight 

start reliability 

Communication  
(SATCOM capability) 

Navigation 

Autoland with engine 
inoperative 

195+ minutes of 

cargo fire 

suppression time 

standard 

equipment 

Single cross feed fuel valve and 
an additional fuel balancing 
system 

Improved dry bay 

FQIS back to capacitance system 
for weight savings (less 
hardware) 

Variable Frequency Starter 
Generators (VFSG) with 
increased capability 

Propulsion system 
designed to achieve < 
0.010/1000 eng hr IFSD 
rate 

787 ETOPS Configuration 



LOT Polish Airlines ETOPS Briefing 
8 

ETOPS Configuration - Documentation  

CMP sets the minimum standard 

FAA approved document published 
by the manufacturer  

Separate document for each 
airplane model 

Revision by configuration change 
or Airworthiness directive process 
and other contributing factors 

Identifies operational and/or 
maintenance procedures as 
required to maintain ETOPS 
design standards 

Configuration, Maintenance and Procedures (CMP) 

767 CMP sample page 

shown 
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ETOPS Configuration - Documentation  
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CMP Concerns 

• Detail requirements are not stated in the CMP 

• Superseding or alternative Service Bulletins not shown 

• Periodic maintenance requirements not easily identified 

• Retrofit documentation and production incorporation unclear 

CMP Supplement created to address concerns 

ETOPS Configuration - Documentation 

ETOPS Guide 

Volume I 

CMP  

Supplement 

ETOPS SSG 

PDSC 

NAFE  

CMP 
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ETOPS Configuration - Documentation  

Written and maintained by Boeing 

Provides supplemental information 
to CMP requirements 

Follows the same flow as the CMP 
requirements 

Clarification language provided for 
specific areas where operators are 
having interpretation problems and 
where we can provide consistency 

ETOPS Guide Volume I (CMP Supplement) 

767 CMP Supplement 

sample page shown 
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ETOPS Significant Systems 
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ETOPS Significant Systems 
History; 

– Inconsistent terminology in ETOPS 
documents 

– “Primary”, “Essential”, “Critical” Systems 

– Primary systems, essential airframe 
systems, critical systems, critical and 
essential systems, ETOPS critical 
systems and systems critical to ETOPS 

– Boeing performed a study to clarify 

– Identified groups of Airplane systems 
that affect the ETOPS mission (ETOPS 
Significant System) 

Today: 14 CFR 121.374 
(ETOPS Significant systems) 

ETOPS maintenance emphasis 

Example of Boeing 

recommended list 
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ETOPS Significant Systems 

The operator must develop their 
own ETOPS Significant Systems 
List 

The operator ETOPS Significant 
Systems list must be agreed to and 
approved by the regulatory authority 

Boeing has developed ETOPS 
Significant System Guides for 
operator use 

737NG ETOPS Significant 

Systems List 
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ETOPS Significant Systems (continued) 
ETOPS Significant system 
defined: 

– An airplane system, including 
the propulsion system, the 
failure or malfunction of which 
could adversely affect the 
safety of an ETOPS flight, or 
the continued safe flight and 
landing of an airplane during 
an ETOPS diversion. 

ETOPS Significant systems are 
classified as either: 

– Group 1, or  

– Group 2 



LOT Polish Airlines ETOPS Briefing 
16 

ETOPS Significant Systems 

Has failsafe characteristics 
directly linked to the degree of 
redundancy provided by the 
number of engines on the 
airplane 

Examples: 

Secondary power systems 

– Pneumatic 

– Electrical 

Group 1 Characteristics 

777 Generator installation 
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ETOPS Significant Systems 

Is a system, the failure or 
malfunction of which could 
result in an IFSD, loss of 
thrust control, or other 
power loss. 

Examples: 

Engine control system 

Engine fire detection 
systems 

Fuel Systems 

Group 1 Characteristics (continued) 
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ETOPS Significant Systems 

Contributes significantly to 
the safety of an ETOPS 
diversion by providing 
additional redundancy for 
any system power source 
lost as a result of an 
inoperative engine. 

Examples: 

Backup generator/backup 
systems 

APU generator 

Fuel cross-feed valve 

Group 1 Characteristics (continued) 
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ETOPS Significant Systems 

Is essential for prolonged 
operation of an airplane at 
engine inoperative altitudes 

Examples: 

Anti-Icing system 

Group 1 Characteristics (continued) 
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ETOPS Significant Systems 

From the regulation; 

– An ETOPS Significant System that is not an ETOPS 
Group 1 Significant System (14 CFR 121.374) 

Examples: 

Long range communications 

Cargo fire suppression 

Weather Radar 

Systems whose failure would result in excessive crew workload 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) 

Group 2 Characteristics 
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ETOPS Significant Systems 

Boeing Suggested List of 
ETOPS Significant Systems 

– 787 



LOT Polish Airlines ETOPS Briefing 
22 

ETOPS Significant Systems 

787 ETOPS Significant 

Systems List continued 



LOT Polish Airlines ETOPS Briefing 
23 

ETOPS Significant Systems 

787 ETOPS Significant 

Systems List continued 
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ETOPS Significant Systems 

ETOPS verification program 

Event-oriented reliability program 

Regulatory authority reports 

Dual Maintenance Practices as 
applicable  

Pre-Departure Service Check 
(PDSC) 

Centralized Maintenance Control 
- Dispatch 

Maintenance Program Impact 
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Continuous Airworthiness 
Maintenance Program (CAMP) 
for Two Engine ETOPS  

ETOPS 

Guide 

Volume I 

and Volume 

II 

CMP 

Airline Maintenance 
Program 

+ + = 

ETOPS 

Maintenance 

Program  
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Maintenance Program for ETOPS-Defined 

The Continuous Airworthiness 
Maintenance Program (FAA) or 
Approved Maintenance Program 
(outside FAA regulation) for the 
airplane being considered for 
ETOPS, must:  

– Identify the manufactures or 
operators Instructions for 
Continued Airworthiness  

– Be approved by the local 
regulating authority 

The approved program must be 
enhanced to include the 
requirements of 14 CFR 121.374 or 
AMC20-6 Rev 2 
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Maintenance Program for ETOPS 

Configuration  

Engine Condition Monitoring 

ETOPS Verification Program  

Reliability Program 

Centralized Maintenance Control 

Multiple Similar Systems 

APU Start Reliability  
ETOPS Maintenance Document 

ETOPS Parts Control  

Propulsion System Monitoring (IFSD) 

Oil Consumption Monitoring  

Pre-departure Service Check 

Maintenance Training 

Task Identification  

Procedural Changes  

 No Change 

(AC 120-42A) 

Slight Revision 

from AC 120-

42A  

Old Concept – 

New to Previous 

Regulation  
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Maintenance Document 
Required by 14 CFR 121.374 

Identifies specific operator ETOPS Maintenance Policies, 
Procedures, and responsible persons and organizations 

Separate Document 

Part of General Maintenance Manual 

A Single Source of Information on ETOPS 

Easily accessed 

or 
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Introduction 

ETOPS Approved Airplanes – add 787 airplanes 

Configuration control – plan for 787 

Dispatch configuration and maintenance requirements 
as it relates to the 787 

ETOPS Pre-Departure Service Check – add the 787 

ETOPS Significant Systems – develop one for the 787 

ETOPS Reliability Program – revise to include the new 
787 systems 

Maintenance Control for ETOPS – 787 differences 

Maintenance Document 

Contents  

ETOPS 

Maintenance 

Document 
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Contents (Continued) 

Propulsion System Monitoring Program – revised for the 
787 

Oil Consumption Monitoring Program – include 787 engine 
and APU considerations 

Engine Condition Monitoring Program – what is different 
for the 787 

ETOPS Maintenance Operating Restrictions Policy 

– Limitations on Dual Maintenance for new 787 systems 

Resolution of Airplane Discrepancies 

– Verification Program – planning for the 787 

ETOPS Training Program – proactive scheduling and 
proficiency challenges 

Boeing provides a “Template” to generate the ETOPS Manual 

Maintenance Document 

ETOPS 

Maintenance 

Document 
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Pre-Departure ETOPS Check 

Performed prior to each ETOPS flight 

Signed-off by an ETOPS qualified mechanic 

Check consists of the following tasks “14 CFR 121.374 (b) “ 

– Verify condition of all ETOPS significant systems 

– Review applicable maintenance records (logbook) 

– Interior and exterior inspection 

– Verify Engine/APU oil level.  Record and calculate rate 
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Pre-Departure ETOPS Check 

ETOPS PDC/Dy Tasks are in 
B787 Line Maintenance 
Instruction 

Sample of LOT ETOPS PDC 

Some of DY Tasks are also 
ETOPS ones 
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Limitations on Dual Maintenance  
Dual Maintenance as defined in AC 120-42B: 

“ETOPS dual maintenance, otherwise referred to as identical 
maintenance, multiple maintenance, and simultaneous 
maintenance, requires special consideration by the certificate 
holder. This is to recognize and preclude common cause 
human failure modes”. 
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Limitations on Dual Maintenance  
Purpose as defined in AC 120-42B:   

– To ensure that actions performed on the same element of identical, 
but separate ETOPS Significant Systems during the same routine  
or non routine visit 

Examples of maintenance on the “same” ETOPS  
Significant System are: 

– Removal of both engine oil filters  

– Removal of both chip detectors 

– Replacement of left and right IDG 

Oil filter 

MCD 
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Limitations on Dual Maintenance  

Dual maintenance on “substantially 
similar” ETOPS Significant 
Systems specifically addresses 
maintenance actions on engine 
driven components  
on both engines 

An example of dual maintenance 
on “substantially similar” ETOPS 
Significant Systems could include: 

– Replacement of number one  
IDG (Integrated Drive Generator) 
and the number two EDP 
(Engine Driven Pump) 

TGB 

AGB 

Fuel 

Pump 

Assembly 

HMU 

IDG 

Drive 

Pad HYD Pump 

Drive Pad 
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Limitations on Dual Maintenance 

If dual maintenance cannot be avoided (AC 120-42B): 

– Use different technicians, or 

– Utilize an inspector or supervisor to inspect the work being performed 

– In both cases, perform sufficient verification tests on both systems 
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ETOPS Verification Program 

Purpose: to confirm corrective 
action in specific areas such as:   

– Engine shut down 

– ETOPS Significant System 
failure 

– Adverse trends 

– Any prescribed event that  
could affect ETOPS operation 
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ETOPS Verification Program 
All maintenance actions must be verified to ensure that the problem 
has been corrected 

Verification techniques  

– BITE tests 

– Functional checks 

– Operational checks 

– Other ground tests (FIM, MM, Airline) 

– Verification flight (only if necessary) 

Verification flight not required unless the discrepancy in question 
can-not be verified on ground.  

When required, verification flight should be coordinated through the 
operators Maintenance Control Center and described in the ETOPS 
Document 
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Necessity of in-flight verification 

– Due to intermittent faults that cannot be verified on the ground (i.e. 
condition in which fault found has to be replicated in flight) 

– Do to historical system reliability degradation 

– Ground verification should be the first form of resolution followed by 
an in-flight verification only as necessary 

– If an in-flight verification is required; 

• Can be accomplished on an ETOPS or non ETOPS flight 

• The first 60 minutes of an ETOPS flight should be used for this verification 

 

If in-flight verification is needed, Technician should make an entry 
into Tech Log Book. 

 

ETOPS Verification Program 
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In-Flight verification procedures; 

– Crew operates equipment/system in flight 

– Communication with MCC for system operational capability 

– Crew records result in logbook 

– If Pass – Crew continues or selects ETOPS route  

– If Fail – Return, divert, or continue on NON-ETOPS route 

ETOPS Verification Program 

Coordination between the flight 

crew and maintenance control is 

essential 
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ETOPS Task Identification 

Purpose: to promote ETOPS awareness 
by ensuring only ETOPS qualified 
maintenance personnel accomplish 
tasks specific to ETOPS 

All tasks must be accomplished by 
ETOPS qualified maintenance personnel 
by; 

– Identifying on the certificate holder’s 
routine work/task cards 

– Parceling them together and identified  
as an ETOPS package 
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ETOPS Parts Control Program  
Purpose: to ensure that ETOPS required parts are obtained  
and used and that parts not authorized for ETOPS are not used 

– Program ensures compliance with CMP configuration standards 

– Maintain Type Design ETOPS Certification 

– Parts Control 

– Engineering Drawings 

– CMP 

– IPC 
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Illustrated parts catalogue (IPC/IPD) identifiers . . . 

– “NOT APPROVED FOR ETOPS”* 

– APPROVED FOR ETOPS UNTIL SB XXXX IS INSTALLED”* 

All other parts in IPC are approved for ETOPS  

Material Services ensures correct parts are available 

Borrowed or purchased parts should be cleared through MCC or material 

ETOPS Parts Control Program  

*Example Statements 

IPC Example 
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ETOPS Reliability Program 

Reliability section records and reports ETOPS flight statistics 
to regulatory authority 

Report to Include:  

– Date of event 

– Time of event 

– Phase of flight 

– Registration number 

– Engine type, serial number 

– Total cycles and time  
since last shop visit 

– Corrective action 

Reportable ETOPS Events: 

– In-Flight Shut Down 

– Diversions or turnbacks 

– Uncommanded engine power 
changes or surges 

– Inability to control engines 

– Problems related to ETOPS 
significant systems 

– Any other events detrimental 
to ETOPS 
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ETOPS Reliability Program 

Investigation includes the determination of: 

– Cause of problem 

– Corrective action required 

– Changes to maintenance program, if necessary, to prevent 
recurrence of problem 

– Verification to ensure that corrective action was effective 

Report ETOPS events and action taken in monthly reliability report 
XYZ AIRLINES 

ETOPS Reliability Program – Event Log 

Airplane Model: Page __ of __ 

Date of 

Event 

Flight 

Number 

A/C 

Number 

ATA 

Chapter 

Description Corrective Action Date 

Completed 
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ETOPS Propulsion System Monitoring 

The objective: the operator is to maintain the IFSD rate below the 
alert level as specified in the table below “14 CFR 121.374 (i)”  

Number of 
engines 

Engine Hours 
ETOPS 

“Operational” 

Engine Hours 
ETOPS “Type 

Design”  
ETOPS Authorization 

2 .05/1000  .05/1000 Up to an including 120 Minutes 

2 .03/1000 .02/1000 
Beyond 120 minutes. up and 
including 180 minutes and 207 
minutes in North Pacific 

2 .02/1000 .01/1000 
Greater than 180 minutes 
(except for 207 minutes in 
North Pacific)  

The Operator 

NOTE: A quality IFSD program that initiates a positive resolution after each event  

will reduce or eliminate the need for alert levels.  
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ETOPS Propulsion System Monitoring 

From AC 120-42B; 

– “The FAA will not revoke an existing ETOPS operational approval 
solely because of a high IFSD rate.” 

– “A certificate holder who experiences a type design event need not 
be operationally penalized for a problem that is design related and 
may not be of their own making.” 

– “The certificate holder must investigate any indication of a high 
IFSD rate, however, it should consider that in the case of the 
smaller fleet, the high IFSD rate may be because of the limited 
number of engine operating hours used as the denominator for the 
rate calculation.” 
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787 Maximum consumption rate is identified in the AMM (ATA 71) and 
the airworthiness limitations document 

787-8 Oil Consumption Limits; 

– Trent 1000 – 0.53 US quarts per hour (0.50 liters per hour) 

ETOPS Oil Consumption Monitoring 

787 GE Oil Servicing Port 
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ETOPS Oil Consumption Monitoring 
787 APU Oil Currently Required to be “Type 1” 

– Type 1 oil provides the required viscosity to help high altitude starting. 

– Flight deck indication is available to verify APU oil quantity. 

– Consumption rate is based on APU hours. 

– Some software enhancements 

ETOPS maintenance program must have process and procedures 
to determine abnormal oil consumption from the previous flight.  
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ETOPS APU In-flight Start Program 

Purpose: to ensure the APU will provide the performance and reliability 
established by the manufacturer  

– APU must be in ETOPS Configuration 

– Each airplane’s APU is periodically sampled rather than repeatedly 
sampling the same APU in the fleet once a baseline rate is established 

– Start intervals are adjusted according to system performance and fleet 
maturity and approved by the Regulatory Authority 

Sample 

report 
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Start Attempts Made and Recorded 

– On non-ETOPS Flights 

– On Return Leg of ETOPS Flight 

Start initiated before top of decent, and after a a 2 hour cold soak at altitude  

Subsequent start attempts are acceptable provided they are within 
manufacturer specifications as stated in the AMM 

Reliability Section Tracks Data 

ETOPS APU In-flight Start Program 
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– If 95% Reliability Achieved - Random Test 

– If Not, Attend to System and Resume Test 

– FAA 8900.1, section volume 4 

– Operators must report failed start attempts within 96 hours to the 
Regulatory Authority 

– Start attempts which exceed the manufactures specifications  

– Final report submitted to the Regulatory Authority including corrective 
action taken, status of corrective action, and fleet upgrades 

ETOPS APU In-flight Start Program 

Record of 

successful/unsuccessful 

starts after flight 
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Maintenance personnel to be trained; 

– All maintenance personnel who will perform maintenance on 
the 787 fleet 

– Maintenance Control 

– Repair stations that will maintain the 787 

– 787 Venders where your program requires training 

– 787 Contract Maintenance 

– Initial station training 

– Consideration for validation                                                         
exercise 

– General familiarization for                                                        
management 

ETOPS Maintenance Training 
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787 ETOPS Practical Training (OJT) could include; 

– Pre Departure Service Check familiarization 

– On-the-job training on other ETOPS activities 

– Maintenance actions on multiple systems 

– Ground tests (resolution of discrepancies) 

– Data collection and calculations 

– Filling out forms 

– Reporting procedures 

ETOPS Maintenance Training 
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ETOPS awareness training should be considered 

Training is to be provided to those individual who don’t directly 
touch the airplane examples (shops, Spares, Management) 

Typically delivered by Computer Based Training (CBT) 

Purpose of training is to make personnel aware of the special 
requirements which surround  ETOPS 

ETOPS Maintenance Training 

Abakan

 Anchorage

Stockholm

 Bismarck

   Bodo

Barrow

Copenhagen

Sapporo

 Dakar

 Moscow Anadyr

 Fairbanks

Magadan

Helsinki

Harbin

Hatanga

 Houston

 Tiksi

 Irkutsk

 Juneau

Reykjavik

Khabarovsk

Krasnoyarsk

Kushiro

Kazan

Los Angeles

 Lisbon

Lulea

 Miami

 Murmansk

Marquette

Qiqihar

Neryungri

Norilsk

  Nome

Novosibirsk
 Petropavlovsk

Rabat

Seattle

Kangerlussuaq

  Svalbard

Stornoway

 Terceira

 Tenerife

 Pituffik

  Astana

Ufa

Ulaanbaatar

Yuzhno-Sakhalinsk

Edmonton

  Iqaluit

 Yakutsk

  Cold Lake

Gander

 Montreal

Val D'or

Kuujjuaq

Calgary

 Churchill

Goose Bay

  St Johns Toronto

  Yellowknife

Washington

Memphis

 Madrid

Rome

New York

London

Chicago

 Orlando

Beijing

  Sal

POLAR 1

POLAR 2

POLAR 3

POLAR 4

PEK-SID  6711 NM GC

85% WINTER WINDS 

7401 NM ESAD

PEK-LHR 4400 NM GC

85% WINTER WINDS 

4905 NM ESAD

ORD-PEK 5700 NM GC

85% WINTER WINDS 

6117 NM ESAD

JFK-PEK 5924 NM GC

85% SUMMER WINDS 

6184 NM ESAD

ORL-PEK  6563NM GC

85% WINTER WINDS 

7028 NM ESAD



LOT Polish Airlines ETOPS Briefing 
56 

ETOPS Procedural Changes 
Substantial changes to the ETOPS maintenance or training 
program after ETOPS authority has been granted must be 
submitted to the regulatory authority 

The operator and regulatory authority should negotiate what 
constitutes a substantial change to allow flexibility 

What is considered substantial for a new ETOPS operator maybe 
considerably different than for an operator with many years of 
ETOPS experience 
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ETOPS Dispatch Considerations  
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MMEL, MEL, DDG 

– Master Minimum Equipment List (MMEL) 

– FAA document maintained by airplane model 

– Contains all approved deviations for inoperative equipment 

– Minimum Equipment List (MEL) 

– Airline document required by FAR 121.628 

– Can not be less restrictive than MMEL 

– Dispatch Deviation Guide (DDG) 

– Boeing document to assist operator interpretation of MMEL 

– Contains expanded operational (O) and maintenance (M) procedures 

– Also includes approved Configuration Deviation List (CDL) 

ETOPS Dispatch Considerations  
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Purpose: 

– “Is intended to permit operation with inoperative items of 
equipment for a limited period of time until repairs can be 
accomplished” 

– “When an item of equipment is discovered to be 
inoperative, it is reported by making an entry in the Aircraft 
Maintenance Records/Logbook as prescribed by FAR.  The 
item is then either repaired or may be deferred per the MEL 
or other approved means acceptable to the Administrator 
prior to further operation” 

ETOPS Dispatch Considerations  
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* Refer to current revision of MMEL for up to date information 

ETOPS Dispatch Considerations  
• 787 MMEL 

• 24-22-02 APU Starter 

Generator 
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ETOPS Dispatch Considerations  

• 787 MMEL 

• 24-22-02 APU Starter 

Generator 

Example  
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ETOPS Guides, Templates,  
and Supporting Materials 
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ETOPS Guides, Templates and Support Materials 
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ETOPS Guides, Templates and Support Materials  

Configuration Requirements 

Airline Maintenance Programs 

Dispatch Restrictions 

Dispatch 
Restrictions 

(MMEL notation) 

Configuration, 
Maintenance,  

and Procedures 
Document 

CMP 

ETOPS Guides 

Volume I 

 

CMP  

Supplement 

Volume II 

 

Maintenance 

Program 

Guidelines 

Volume III 

 

Operational 

Guidelines 

and 

Methods 

Airline Maintenance 
Program 

ETOPS Affects 

Volume I 

 

CMP  

Supplement 

ETOPS SSG 

PDSC 

NAFE  


