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Introduction to ETOPS
Maintenance Requirement
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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 I
reflects 14 CFR 121.374

POLISH AIRLINES
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ETOPS Configuration

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

~ 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

POLISH AIRUNES
M First European Airline
to Fly Boeing 787 Dreamliner™
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787 ETOPS Configuration

APU designed
for 99% in-flight
start reliability

POLISH AIRLINES

000 8800000k

DREAM )JLINER =

1 4

Single cross feed fuel valve and
an additional fuel balancing
system

Improved dry bay

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

m First European Airline
to Fly Boeing 787 Dreamliner™
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Variable Frequency Starter
Generators (VFSG) with
increased capability

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

. BOEING e

195+ minutes of Communication

cargo fire

suppression time

standard
equipment

(SATCOM capability)
Navigation

Autoland with engine
inoperative




ETOPS Configuration - Documentation

Configuration, Maintenance and Procedures (CMP)

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

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

POLISH AIRLINES
First European Airline
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PWAH000 Series Engines

5.3 Part A.PW4000 Engine Manulacturer llems

53

Part A.PW4000 Engine Manufacturer ltems
PW4000 Series Engines
Approval for operaton up to 180 minutes diversion tdme from an alternate alrport per ACI20-42A

Tbem Item Description Reference Documentation IEfE %E
72401 * Engine - Blades; Ind Stge, High | PWA 5/B PWAENG T2-106 R3 K
Presaure Turbine (HPFT) - (In ¢ o later than 1000 cycles
Replacement of
T 10
ior
72402 Main Gearboo - Guide, Roller PWaA 5/B PWAENG T2-208 Rl F
Bearing Assembly, Oil Pump Idler
Gear - Installation of
72403 Engine - Tube Assemblies, No. 3 PWA 5/B PWAENG T2-207 ORIG F
Bearing Pressure and Breather
Borescope Inspection of, and
Replacement of
Shroud Set, High Pressure | PWA 8/B PWAENG 72-215 ORIG F
caring PWA 5/B PWAENG T72-223 ORIG M
' {Incorporate no later than next engine
remaval )
earing PW 5B PW4ENG Rl M
iz an alternative to -1.
inco mporation see fem T2-03-1.)
TI-06 * Engine - High Pressure PWA 5/B PWAENG 72227 ORIG K

Compressor :"H'P{'| Wariable Stator
Lever Clevis Bolts, Inlet Through
Tth Stage - Replacement of

{Incorporate no later than June 30,
1991, Must be incorporated prior o
start of |80 minutes ETOPS aperation. )

767 CMP sample page

shown




ETOPS Configuration - Documentation

?Laaffﬂﬂ

CAGE Code 1205

787 ETOPS Configuration, Maintenance and

Procedures
DeaCi ENT WUMBER: RELEARSEREVISION RELEASEREVIEITIH DATE
Do21 200201 REV A August 21, 2011

CONTENT OWNER
Oparational Reguiatory AMairs (S6-ZB-HO0)

All revisions fo this document must be approved by the content owmer before elease

BOEING s & tadermark of Bosing Mensgesent Campary.

1

2

Active Page Recond ... e e

Rewision RSN ..o e et e

Table of Contents

CMP General Information...

1 Regulatory use of the uMP . .
2 2 Howi CMP Reguirements were Ice"1r|ed
2.3 CMP Content.
2.4 FAA Approved Changes to ..,MF’ Requl'emems .
2.5 CMP Revision Guidelines . .

Summary of TET Arplane ETOPS Type Design Approval Stabus. ...

TB7-8/RR Trent 1000.
CMP Page Format.........
Part A — Engine/Pr |:-|:-u|5 an .:qr51em5 RH T'e"t 1IIIEII]
Part B —Aircraft Systems RR Trent 1000.

Part C —Auwiliary Power Unit (AP RR Tr\ent 1IZIC':I

Part D —Systemn Time Capabdities RR Trent 1000 ..
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Glossary-1

APR-1
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ETOPS Configuration - Documentation

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 Guide
Volume |
CMP Supg:\gzent & ETOPS Guide

ETOPS SSG Volume I
NARE Configuration
o Mairtenance

POLISH AIRLINES & Pchedures
m First European Airline Supp lement
to Fly BW*
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ETOPS Configuration - Documentation
ETOPS Guide Volume | (CMP Supplement)

Written and maintained by Boeing

Provides supplemental information
to CMP requirements

Follows the same flow as the CMP
reguirements

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

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing

52 PARTA - ENGINE MANUFACTURER ITEMS

CMP Supplemental Data

A/P Model: 767 Engine: PW4000 CMP Part: A Item Number: 72-01

Description:
Engine - Blades; 2nd Stage, High Pressure Turbine (HPT) — Replacement of

CMP Referenced Documentation:

PWA S/B PWAENG 72-106
Incorporate no later than 1000 cycles on 2nd stage turbine blade P/N 50L232. Must be incorporated prior to start
of 180-minute ETOPS operation.

Revision: R3 Date: 2/3/89 CMP Revision: K

CMP Incorporation Schedule: *
Per manufacturer's schedule.

Manufacturer’s Schedule: None.

Commen ts:

The intent of this item is to prevent IFSDs due to 2nd stage HPT blade cracks leading to fractures. The intent is
accomplished by replacing existing blades with blades with thicker walls.

References: None

Production Incorporation and Effectivity Retrofit Options an d Applicability

PWA4ENG 72-106 PWA4ENG 72-106

Eng SN P717501, P717503, P717505, P717507 and on, | Eng SN P717502, P717504, P717506
P723701 and on, P724101 and on, P724201 and on,
P724501 and on

767 CMP Supplement
sample page shown

11




ETOPS Significant Systems

The Stardard
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ETOPS Significant Systems

History;

Inconsistent terminology in ETOPS
documents

M« L 11

“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

|dentified groups of Airplane systems
that affect the ETOPS mission (ETOPS
Significant System)

Today: 14 CFR 121.374
(ETOPS Significant systems)

ETOPS maintenance emphasis

POLISH AIRLINES
First European Airline

m to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing

ATA T37-600/700/800/900 ATA MM | Criteria | Criteria
Chapter ETOPS Significant Systems | Subsection | Group | Group
1 2
21 Pressurization Control System -31 X
Air Conditioning | Pack Flow Control and Pack
Cooling System -51 X
Zone Temperature Control and
Indication -61 X
24 AC Generator Drive System -11 X
Electrical Power | AC Generation System -21 X
Transformer Rectifier Unit -32 X
26 Engine Fire Detection System -11 X
Fire Protection | APU Fire Detection -15 X
Cargo Bay Smoke Detection
System -16 X
Cargo Fire Extinpuishing -23 X
28 Engine Fuel Feed System -22 X
Fuel APU Fuel Feed System -25 X
30 Wing Thermal Anti Ice System -11 X
Ice and Rain Engine Cowl Anti Iee System -21 X X
Protection Air Data Sensor Anti-Ieing -31 X
Control Cabin Window Anti-
Icing System -41 X
34 Weather Radar -43 X
Navigation

Example of Boeing
recommended list




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

POLISH AIRLINES

LoT

First European Airline

to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing

Systems List

737NG ETOPS Significant

ATA 737-600/700/800/900 ATA MM | Criteria | Criteria
Chapter ETOPS Significant Systems | Subsection | Group | Group
1 2
21 Pressurization Control System -31 X
Air Conditioning | Pack Flow Control and Pack
Cooling System -51 X
Zone Temperamre Control and
Indication -61 X
24 AC Generator Drive System -11 X
Electrical Power | AC Generation System -21 X
Transformer Rectifier Unit -32 X
26 Engine Fire Detection System -11 X
Fire Protection | APU Fire Detection -13 X
Cargo Bay Smoke Detection
System -16 X
Cargo Fire Extinguishing -23 X
28 Engine Fuel Feed System 22 X {iteria | Criteria
Fuel APU Fuel Feed System 25 X |
30 Wing Thermal Anti Ice System -11 X X
Ice and Rain Engine Cowl Anti Ice System -21 X X X
Protection Air Data Sensor Anti-Icing -31 X X
Control Cabin Window Anti-
Icing System -41 X X
X
34 Weather Radar 43 X X
Navigation X
X
System 41 X
APU Surge Control Valve -52 X
APU Controls -61 X
EGT Indicating System -1 X
APU Indicating System -72 X
APU Lubrication System 91 X
APU 01l Indication System -04 X
CEM56-7
71 Power Plant ALL X
72 Engine ALL X
73 Engine Fuel and Control ALL X
4 Engine [gnition ALL X
75 Engine Air AIL X
76 Engine Controls ALL X
75 Engine Air AL X
77 Engine Indicating ALL X
79 Engine Oil ALL X
20 Engine Starting ALL X

14




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

W First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing
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ETOPS Significant Systems

Group 1 Characteristics

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

IIIIIIIIIIIII

m First European Airline
to Fly Boeing 787 Dreamliner™
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777 Generator installation
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ETOPS Significant Systems

Group 1 Characteristics (continued)

_ 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

POLISH AIRLINES
m First European Airline

to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing




ETOPS Significant Systems

Group 1 Characteristics (continued)

~ 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

POLI RLII
M First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing




ETOPS Significant Systems

Group 1 Characteristics (continued)

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

Examples:

_ Anti-lcing system

POLISH AIRLINES
M First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing




ETOPS Significant Systems

Group 2 Characteristics

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)

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing
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ETOPS Significant Systems

Boeing Suggested List of
ETOPS Significant Systems
- 787

%#-AIRCRAFT LOG

POLISH AIRLINES

m First European Airline
to Fly Boeing 787 Dreamliner™
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ATA 787 ETOPS ATA M/M | Criteria | Criteria
Chapter Significant Systeimns Subsection | Group | Group
1 2
21 Equipment Cooling System -27 X
Air Cabin Pressure Control System -31 X
Conditioning | Pack Flow Control System -51 X
Pack Cooling and Pack
Temperature Control System -52 X
Zone Temperature Control -61 X
System -81 X
Power Electronics Cooling
System
22 Autopilot Flight Director System -11 X
Auto Flight Thrust Management System * -31 X
23 High Frequency Communication
Communications | System -11 X
Satellite Communications -15 X
(SATCOM) System *
24 Generator Drive System -11 X
Electrical Power | Electrical Power Generation and
Start System X
AC Generation and Bus Control -2 X
DC Power -32 X
26 Engine Fire Detection -11 X
Fire Protection | APU Fire Detection -15 X
Cargo Compartment Smoke
Detection -16 X
Cargo Compartment Fire
Extinguishing -23 X
28 Engine Fuel Feed System -22 X
Fuel APU Fuel Feed System -25 X
Fuel Quantity Indicating System™ -41 X
29 Ram Air Turbine System -
Hydraulics Hydraulic function only -21 X

21




ETOPS Significant

787 ETOPS Significant
Systems List continued

The Stirdcd

{#-AIRCRAFT LOG

ASA-2A-2

POLISH AIRLINES
First European Airline

m to Fly Boeing 787 Dreamliner™
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Systems

ATA 787 ETOPS ATA M/M | Criteria | Criteria
Chapter Significant Systems Subsection | Group | Group
1 2
30 Wing Ice Protection System -11 X
Ice and Rain Engine Anti-Ice -21 X
Protection Cabin Air Compressor Inlet Ice
Protection =22 X
Pitot-Static Anti-Ice System -31 X
Angle-of-Attack (AOA) Anti-
Ice System -32 X
Total Air Temperature Heat -33 X
Engine Probe Heat -34 X
Window Heat System -41 X
34 Integrated Surveillance System-
Navigation Weather Radar Only -42 X
Flight Management Function -61%* X
49 Auxiliary Power Unit -11 X
Airborne Auxiliary | APU Mounts -13 X
Power * APU Electrical -14 X
APU Air Inlet System -15 X
APU Drain System -16 X
APU Engine -21 X
APU and Generator Lubrication
System =27 X
APU Engine Fuel System -31 X
APU Ignition System -41 X
APU Control System -61 X
APU Exhaust Gas Temperature
Indicating System -71 X
APU 01l Indicating System -94 X

22




ETOPS Significant Systems

All models

71 | Power Plant All | X
72 | Engine All | X
73 | Engine Fuel and Control All | X
74 | Ignition All | X
75 | Engine Air All | X
76 | Engine Controls All | X
77 | Engine Indicating All | X
79 | Engine Oil All | X

* Must be operational for beyond 180 minute ETOPS diversion times
(including 207 minutes)

#% Fault Isolation Reference (FIM) and may refer to other ATA chapters
for resolution

787 ETOPS Significant

The Strdtacd

1&-AIRCRAFT LOG Systems List continued

POLISH AIRLINES

ASA-2A-2
m 0 riy Doeing /sor vreamiin

LOF RolishvAirlines ETOPS Briefing

23




ETOPS Significant Systems

Maintenance Program Impact

~ ETOPS verification program
~ Event-oriented reliability program
_ Regulatory authority reports

~ Dual Maintenance Practices as
applicable

~ Pre-Departure Service Check
(PDSC)

_ Centralized Maintenance Control
- Dispatch

POLISH AIRUNES
m First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing




Continuous Airworthiness

Maintenance Program (CAMP)
for Two Engine ETOPS

Airline Maintenance

Program

—

|

|

—

CMP

LoT

=

POLISH AIRLINES
AT ACAINES ML




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:

— ldentify the manufactures or
operators Instructions for
Continued Airworthiness

! e 4 @ @0 BN s o —
- »
»

— 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

IIIIIIIIIIIII

W First European Airline
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Maintenance Program for ETOPS

Configuration

Engine-Gondition Monitoring el e el

ETOPRS Verification Program

REILDITIAProgram . Oil Consumption-Menitoring

Lot

. I

-

/ Maintenance Training,

ETOPS Maintenance Document APU*S/tart ReLability

[INo Change
(AC 120-42A)




Maintenance Document
Required by 14 CFR 121.374

|dentifies specific operator ETOPS Maintenance Policies,
Procedures, and responsible persons and organizations

Separate Document

< - B

Part of General Maintenance Manual

A Single Source of Information on ETOPS

Easily accessed

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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Maintenance Document

Contents
Introduction
——
ETOPS Approved Airplanes — add 787 airplanes
ETOPS
Configuration control — plan for 787 "Document.

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
/87 systems

Maintenance Control for ETOPS — 787 differences

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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Maintenance Document
C 0 nte n tS (Continued)

;gc%pulsion System Monitoring Program — revised for the

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

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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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
8. — Verify Engine/APU oil level. Record and calculate rate

‘ — e — - [ N
rwl?[,‘AM)LINEI?- ——— o ‘ > . BOEING \

IIIIIIIIIIIII
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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

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing

Trmamber
ETOFPS PDC M TERCARD || orpgrioveTorsPoc
[NC regitmtion: AT version: Sz daie: Fomv. dmie:
PLR.. 8 NOV D1/2013 CRIG
Prepared by- Poproved By on: |G e st
[Houran.
Engineering Dept Mgr Continous Alnvothines
Postholdar.
Ref. 'stam
05-D08-LO Aircraft Technical Log Check (ETOPS)
40-700-D0-LOT APU Oil Level Check (ETOPS)
78 1-00-LO Qil Level Check Both Engines (ETOPS)
[Check complesed by rm: [oroval Documen bio [Ereck ompieed
[Houran.




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”.

PO RLINES
W First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing
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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 ol filter
Significant System are:

— Removal of both engine oll filters
— Removal of both chip detectors

— Replacement of left and right IDG

Magnetic Chip Detector Plug and Housing

“O" Ring Seals*

MCD

IIIIIIIIIIIII
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Limitations on Dual Maintenance

Dual maintenance on “substantially
similar” ETOPS Significant TGB
Systems specifically addresses b7 T

Fuel

maintenance actions on engine

. Pump
driven components Assembly
on both engines

HMU
An example of dual maintenance  acs
on “substantially similar” ETOPS

. . g . IDG

Significant Systems could include: prive
Pad HYD Pump
Drive Pad

Replacement of number one

IDG (Integrated Drive Generator)
and the number two EDP
(Engine Driven Pump)

POLISH AIRLINES

m First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing
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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

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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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

POLISH AIRLINES
M First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing
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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

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing
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ETOPS Verification Program

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.

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing
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ETOPS Verification Program

_ 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

Coordination between the flight
crew and maintenance control is
essential

POLISH AIRLINES

W First European Airline
to Fly Boeing 787 Dreamliner™
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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;
|dentifying on the certificate holder’s
routine work/task cards

Parceling them together and identified
as an ETOPS package

POLISH AIRLINES

First European Airline
to Fly Boeing 787 Dreamliner™

LOF RolishvAirlines ETOPS Briefing

The following PDSC is recommended by The Boeing Company for the 787 airplane. The operator can elect to
use this as their approved check or ad/remove items as required to compliment their existing maintenance
program

| AIC Number \ Flight Hours \ Flight Number | Station | Date

Item ‘ 787 Maintenance Task List | Signature

Check is to be completed within 2-4 hours of ETOPS departure unless a higher level check has been completed.

1 Review aircraft logbook for reported discrepancies and oil consumption from previous flights. Correct
as necessary.

2. |Verify status level messages and higher are resolved or approved dispatch paperwork is applied
ETOPS Qualification Required.

3. |General Visual Inspection (GVI) of the fuselage access/service panels, hatches, navigation/
communication antennas and radome from ground level, for obvious damage and security.

4. GVI of the nose and main landing gear tires, wheels and brakes for obvious damage and wear.

GV of the static ports, Total Air Temperature probe, pitot probes, Primary Ice Detector Probes, and
Angle-of Attack Sensors for obvious damage

6. GVI of the left and right wing leading edge and associated devices, trailing edge and associated
devices, wing lower surface, wing tip area, and wing to fuselage section for general condition.

7. |GVl of the fuselage and APU in areas of drain masts and drains for fluid leakage.

8. GVI of all air inlet/exhaust doors and cabin pressure outflow valve to ensure there are no obstructions.

9 GVI of the vertical stabilizer, rudder, horizontal stabilizers, and elevators for obvious damage.

10. |GV of the left engine thrust reverser, exhaust area, strut, and visible turbine blades for obvious
damage and evidence of metal/oil accumulation

11. |GV of the left engine cowling, inlet cowl, nosedome and visible fan blades for obvious damage. GVI
of access panels and blowout doors for condition and security. Also GV| for open latches and signs of
fluid leakage

12. | Verify the left engine oil level and service as necessary. ETOPS Qualification Required.
Indicate amount added:

13 GVI of the right engine thrust reverser, exhaust area, strut, and visible turbine blades for obvious
damage and evidence of metal/oil accumulation

14. [GWVI of the right engine cowling, inlet cowl, nosedome and visible fan blades for obvious damage. GVI
of access panels and blowout doors for condition and security. Also GVI for open latches and signs of
fluid leakage

15. | Verify the right engine oil level and service as necessary. ETOPS Qualification Required.
Indicate amount added:

bsary. It is acceptable to use flight deck indications for this

Indicate amount added:

Final Check Sign-Off

All ETOPS Checks performed by ETOPS qualified mechanic.

Any abnormal engine and/or APU oil consumption requirements should be coordinated with
Maintenance Control

NOTE: Unless otherwise specified, all GVIs are to be performed from ground level
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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

BOEING

777
PARTS CATALOG (MAINTENANCE)

FIGURE 1
ITEM | PART HUMBER  [1234567  NOMENCLATURE Egglﬁ?g’gl 1TEm | paRT NUMBER  |123iser  nonvenclaTure | i [T el

sefrsrrasn | cEnERATOR AssY- DK 6002-5039, 620146228, 64D1-6403, 6501-6501
UPFLIER CODE: #002-4013, A13148132; AI71-A173
ueo167 8131-4135, 217148173

[FuncTronaL pEscrIPTION: i
IDES BRIMARY 60206032, 620845224, 6401-6403, 6501-6501

AIRCRAFT ELECT. POMER

60265028, 620146207

6026-5032, 6201 J6224, 64016803, 6501-6501

szmiznmmenas
h

#002-4013, 217148173
6026-8026, 603246032, €034-6034, 6038-4036,
5039

. sozrfeonr, so013-6022, s035-s035 |
6037-5038, 6201 J6224, €401-6403, 6501-6501

Hz
PECIFICATION NUMBER:
52814101-20

=
H
!

5

For ELEMENT mATNTENANCE usEl

FILTER WAINT KIT BEFINED 1n|

F1iTer maInT KT LIsT.

FILTER WAINTENANCE KIT REF:
654u0019-22

ELEcTRICAL EauIP WumEER:

5
4018, sozafenze

£
;
2

£

v
H
3,

2002-4017, 505146068

4001
OMPONENT WAINT MANUAL REF:
-21-11

AINTENANCE MANUAL REF:
25-11-03

For peTAILS see:
26-11-01-13p

- 7 [wszare | senERATOR AssV- 99 fo [ ve

UPPLIER CopE:

weB6L

pererence arrLIng mon:
5CRE107ES
AL

TE:
UNITED STOCK UMEER FOR
PARTS: TT146A,764930A
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ETOPS Parts Control Program

lllustrated 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

*Example Statements

FIGURE 1

BOEEING
777
PARTS CATALOG (MAINTENANCE)

ITEM PART NUMBER

i

EPfTET1 48R

IPC Example

-

HR24121

1234567 NOMENCLATURE  [FEENT|per] |mem | ParT numBer reseser  momenclature |EELER R
. GENERATOR ASSY— (Ll I 1 \| 6002-6039, 420146224, S401-6403, £501-46501
SUPPLLER €ODE: AD0Z-2013, A131Q8132, A1T1-A173

Vee167 AT31-2135, A171 44173
| 6018-6025

6020-6030, 420846224, £401-6403, £501-4501

A
B
3
FUNCTIONAL DESCRIPTION: D

PROVIDES PRIMARY E

AIRCRAFT ELECT. POMER F| 6012-6013
BY CONVERTING VARIABLE 6| 6026-6028, é20146207
ENGINE INPUT SPEEDR TO A H| 6026-6039, 420146224, £401-6403, £501-4501
CONSTANT OUTPUT SPEED, 4| 6002-6017
ENABLING THE GENERATOR k| B551-8551
PORTION OF THE 1DG To W
PRODUCE AC POWER F|

AD0Z-2013, A17148173
6026-6026, 403246032, £024-6034, £036-4036,

(400 H2) 6039-5039

SPECIFICATION NUMBER: s| e01a-6025, so27foz1, eorz-é03z, s0Is-snis,
52810101-20 6037-6038, s201fz24, 6401-6403, 6501-£501

FOR ELEMENT MAINTENANCE USE Aal A131-a132

FILTER MAINT KIT DEFINED IN AB| A131-8135

FILTER WAINT KIT LIST. an| 6018-601a, sn224s024

FILTER WAINTENAMCE KIT REF: x6| 0024017

EE4W0010-22 xp| A002-AD17, BOS1JBO4E
ELECTRICAL EQUIP NUMBER:

4001
GMPONENT MAINT MANUAL REF:

26-21-1
MAINTENANCE MANUAL REF:
24-11-03

REFERENCE AIRLINE MOD:
SCRETOTSE

OTE:
UNITER STOCK NUMBER FOR

PARTS: 7671464,76L9394

POLISH AIRLINES
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ETOPS Reliability Program

Reliability section records and reports ETOPS flight statistics
to regulatory authority

Report to Include: Reportable ETOPS Events:
Date of event In-Flight Shut Down
Time of event Diversions or turnbacks
Phase of flight Uncommanded engine power

Registration number changes or surges

Inability to control engines

Problems related to ETOPS
significant systems

Engine type, serial number

Total cycles and time

since last shop visit
Any other events detrimental

Corrective action 0 ETOPS

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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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

Flight AIC ATA Description

POLISH AIRLINES

LoT

First European Airline
to Fly Boeing 787 Dreamliner™
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ETOPS Propulsion System Monitoring
The Operator

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 Engine Hours Engine Hours
engines ETOPS ETOPS “Type ETOPS Authorization
g “Operational” Design”
2 .05/1000 .05/1000 Up to an including 120 Minutes
Beyond 120 minutes. up and
2 .03/1000 .02/1000 including 180 minutes and 207

minutes in North Pacific

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

NOTE: A quality IFSD program that initiates a positive resolution after each event
will reduce or eliminate the need for alert levels.

IIIIIIIIIIIIII
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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.”

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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ETOPS Oil Consumption Monitoring

~ 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)

787 GE Oil Servicing Port

POLISH AIRLINES
m First European Airline
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ETOPS Oil Consumption Monitoring
~ 787 APU Qil Currently Required to be “Type 17

— 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.

o y : ¥
e 4 . A ~
- ' . % ’

PO INES
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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

DATE: _02/08/03
XYZ Airlines
ETOPS APU INFLIGHT START REPORT
B777 (GTCP331-500)

Percentage of successful first
start attempts, last 3 month period: 96%
|
v ¥ +

JANOE FEBO6 MAROG6 APROG MAY06 JUNOG JULO6E AUGO6 SEPO6 OCT06 NOV06 DECO06 JANOT

Total
Number 9 9 9 9 9 9 9 9 9 9 9 9 9
of Attempts
1st Attempt 9 9 9 ¢ 9 9 9 9 9 L 8 9 9

Success
2nd Atterpt N/A NA NA N/A NA NA NA NA NA NA Q NA NA
Success
3rd Attempt NA NA N/A NA NA NA NA NA NA N/A NiA NA NiA
Success
Monthly First  100%  100% 100%  100%  100% 100% 100% 100% 100% 100%  89%  100% 100%
Start Success

Prepared by
B. Boeing - XYZ Ailines Reliability

POLISH AIRLINES
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ETOPS APU In-flight Start Program

| 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

POLISH AIRLINES

M First European Airline
to Fly Boeing 787 Dreamliner™
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ETOPS APU In-flight Start Program

— 1f 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
i |

Record of
successful/unsuccessful
starts after flight

POLISH AIRLINES
m First European Airline
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ETOPS Maintenance Training

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

IIIIIIIIIIIII
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ETOPS Maintenance Training
~ 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

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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ETOPS Maintenance Training

~ 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

POLISH AIRLINES

WINE
a0 )
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85% WINTER WIN
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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 W|th many years of
ETOPS experience =
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ETOPS Dispatch Considerations ...

787

Dispatch Deviations Guide
(DDG)

Draft

WARNING: The technology herein is controlled by U.S. Export
Administration Regulations. Any export or re-export of this technalogy
must comply with EAR.

wcy e Stindard Conralled by ECCN: 0091  Date: 18 Oclober 2008
<&-AIRCRAFT LOG

Copyright © 1205 - 2008
The Bosing Company
All Rights Reserved

Dogument Numbear D8302004-01
March 22, 2008

POLISH AIRLINES
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ETOPS Dispatch Considerations

MMEL, MEL, DDG

Master Minimum Equipment List (MMEL)
FAA document maintained by airplane model N =
Contains all approved deviations for inoperative equment
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)

POLISH AIRLINES
m First European Airline
to Fly Boeing 787 Dreamliner™
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ETOPS Dispatch Considerations

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”

&

The Stardard

£#-AIRCRAFT LOG

ASA-SA-2

POLISH AIRLINES
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ETOPS Dispatch Considerations

« 787 MMEL
« 24-22-02 APU Starter 6}
)
Generator Y
(&
\ soeve 7%7
ATA 24 787 DDG Dev Doc Sectin%]
’61)
24-22-02 APU Starter Generator Systems
Interval Installed Required Procedure
i C 2 0 (M) (O)
May be inoperative provided:
a. VFSG Systems operate nomally.
I b. Flight remains within 180 minutes of landing at a suitable airport.

/RS

* Refer to current revision of MMEL for up to date information

POLISH AIRLINES
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ETOPS Dispatch Considerations

MAINTENANCE (M)

Prepare the airplane for dispatch with APU starter generator inoperative (AMM
24-00-00/721).

« 787 MMEL

o 24-22-02 APU Starter
Generator

Example mmlp>

POLISH AIRLINES
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1.

Position associated Electrical Panel (P5) APU GEN L or R switch OFF.

NOTE 1: An inoperative APU starter generator may be removed provided the

appropriate dispatch tool is installed.

NOTE 2: With one APU starter generator inoperative and removed, the APU may

be operated with the remaining APU starter generator. If the APU is
operated for more than 120 hours with an APU starter generator
removed, the APU gearbox should be inspected for wear.

OPERATIONS (Q)

"y
[

Flight must remain within 180 minutes of landing at a suitable airport.
With one APU starter generator inoperative and removed, the APU may be
operated with the remaining APU starter generator.

If the APU cannot be operated:

A.  Start the first engine using the Engine Ground Electrical Start
Supplementary Procedure.

B. Start the remaining engine using the Engine Cross Start
Supplementary Procedure.

The following weight and balance information is provided for dispatching
with the APU starter generator(s) remowved:

A Starter Generator (each):
1) Weight: 120 Ib ( 55 kg)
2) Balance arm: 2128 in
B. Dispatch Kit (each):
1) Weight: 221b (10 kg)
2) Balance arm: 2128 in
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ETOPS Guides, Templates, i
and Supporting Materials

ETOPS Guide ETOPS Guide ETOPS Guide
Volume I ; _
Volume II Volume. 111

Configuration N ~:
Maid¢enance Maintenance Operational

Program | Guidelines
Guidelines & Methods

& Procedures
Supplement

POLISH AIRLINES
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to Fly Boeing 787 Dreamliner™
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ETOPS Guide
Volume I

Configuration
Maintenance
& Procedures
Supplement

ETOPS Guide
Volume [l
I\'lailktgnance
Program
Guidelines

XYZ AIRLINES

ACCELERATED ETOPS

OPERATIONAL APPROVAL PLAN

OPS Guides, Templates and Support Materials

(Lmoerve

ETOPS Guide
Volume 111
Operxational
Guidelines
& Methods

RS S —
XYZ Airlines

Extended range,
Two engine Operations

(ETOPS)
Manual :
—_——
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BTX7.V00 ETOPS FLIGHT CREW GUIDE

Boeing B7X7-Y00

[OPS FLIGHT CREW GUIDE

g

ANY AIRLINES INC.
Any Town

ANY COUNTRY
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ETOPS Guides, Templates and Support Materials
ETOPS Affects

/

Configuration Requirements
Airline Maintenance Programs
Dispatch Restrictions

! —

: Dispatch
——— ETOPS Guides pat
Restrictions
—a e
CMP Volume | Volume Il Volume llI
CMP Maintenance Operational (MMEL notation)
Supplement Program Guidelines
— ETOPS SSG Guidelines and |
PDSC Methods —
Configuration, NAFE
Maintenance,
and Procedures |
Document / /
,,,,,,,,,,,,,, Airline Maintenance
m First European Airline Pro g ram
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