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Technical awareness on ETOPS / EDTO

Session Times
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Finish

Topics :

Day 1 (Tuesday 21° - pm)

13:30

16:30

Module 1
ETOPS / EDTO Background Information
(Definitions, History, Main Concepts, etc.)

Module 2
ETOPS / EDTO Capability of the Aircraft

Module 3
Overview of Operational Approval and

ETOPS / EDTO Maintenance & Flight Ops processes

Day 2 (Wednesday 22")

09:00

12:00

Module 4
Review of ETOPS / EDTO Flight Ops Requirements & Practices

13:30

16:30

Module 5
Review of ETOPS / EDTO Maintenance Requirements & Practices

Module 6
Wrap up and Conclusions
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Content of this Technical awareness on ETOPS / EDTO :

ETOPS Background Information

ETOPS Capability of the Aircraft

»

E

Overview of Operational Approval - ETOPS Maintenance & Flight Ops processes

a

Review of ETOPS Maintenance Requirements & Practices

Conclusions

)
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ETOPS & EDTO Technical Awareness
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Agenda

@ 1. Introduction

2. Area of Operation > T‘“ -

W,
3. Flight Preparation _)
W,

4. Conducting an ETOPS Flight

;5. Conclusion

\__

ETOPS & EDTO Technical Awareness
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Flight
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Weather Minima
+

Margins

Weather Minima

“Actual”
(forecast)
Weather
Conditions
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Agenda

1. Introduction

2. Area of Operation

m 2.1 1s ETOPS required?

— 2.2 ETOPS Diversion time & Area of operations )

5. Conclusion )

ETOPS & EDTO Technical Awareness
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Area of operations - Is ETOPS required?

ETOPS & EDTO Technical Awareness
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Area of operations - Is ETOPS required?
Adequate airport

ETOPS&EDTOT chnical Aware
Seminar on SpeclaIApprovaIs&MMEL Dakar, June 30" to July 5% 2025
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Area of operations - Is ETOPS required?

Page 10 ETOPS & EDTO Technical Awareness
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Area of operations - Is ETOPS required?
Diversion speed

Q| sroeseneoremnon [ amss e
STANDARD STRATEGY SEQ. 001 m

Unless a specific procedure has been established before dispatch (ETOPS, mountaneous
areas) the recommended procedure is as follows : A/THR

D . O

2. ON FCU = M.82/300 kt - PULL.
T ON FCU = SET CRUIS WD PUL

NOTE : THE THRUST 1S FIXED AT MCT,

THE SPEED IS CONTROLLED
BY THE ELEVATOR

CHEXX 3.06.30 Page 3 CHECK 3.06.30 Page 8

ETOPS & EDTO Technical Awareness # IF V/S BECOMES < 500 ft/min SELECT V/S MODE.
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Area of operations - Is ETOPS required?
Diversion speed

How to determine ETOPS Threshold and diversion distance?

Point of Engine Failure

}
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Descent + cruise
at the selected
speed schedule

y N

60 min

Page 12 ETOPS & EDTO Technical Awareness
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Area of operations - Is ETOPS required?

Diversion speed

Descent profile example:
Speed schedule
Max speed/MCT

Point of Engine Failure

}

MMO

VMO

[ Airbus Amber ]/ Not in export control list

Increasing speed
with decreasing
weight

Max Speed

A

So which speed to follow?

Page 13 ETOPS & EDTO Technical Awareness
9 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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Area of operations - Is ETOPS required?
Diversion speed

> Use speed schedule: Max Speed / MCT

> Reduce if dictated by fuel considerations

Page 14 ETOPS & EDTO Technical Awareness
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Area of operations - Is ETOPS required?
Diversion speed

Page 15

Descent profile example:
Speed schedule
Max speed/MCT

Point of Engine Failure

}

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30™ to July 5% 2025

MMO

VMO

Max Speed
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Increasing speed
with decreasing weight

A

60 min

v
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Area of operations - Is ETOPS required?
60 min calculation

Page 16 ETOPS&EDTOT chnical Awarenes:
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Area of operations - Is ETOPS required?

Page 17 ETOPS & EDTO Technical Awareness
9 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5" 2025
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Agenda

1. Introduction (
L

2. Area of Operation

— 2.1 Is ETOPS required? )

m 2.2 ETOPS Diversion time & Area of operations

5. Conclusion )
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Area of operations - ETOPS diversion time?

> Is ETOPS required?
2> What is the diversion time?

Page 19 ETOPS & EDTO Technical Awareness
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Area of operations - PS diversion time?
IQALUIT | O
@) SONDRESTROM | KEFLAVIK |
1. Determine the “Adequate airports” over the intended route O

2. Get the 60 minute distance from FCOM

3. Draw the circles centered on each “Adequate Airport”

4. If the route goes outside these circles, ETOPS is required

SHANNON

O

SANTIAGO I

BERMUDA SANTA MARIA

O

ETOPS & EDTO Te
Page 20 Seminar on Special Ap

nical Awareness
Rrovals & MMEL — Dakar, June 30" j4 July 5% 2025
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ge?

) | ETOPS FLIGHT ! |

Area of operations -

= Choose a diversion time so that the desired route is covered.

= Go for maximum achievable speed and check fuel consumption
(as applicable, verify obstacle clearance)

Page 21 ETOPS & EDTO Ted!
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Area of operations - ETOPS diversion time?

Page 22 ETOPS & EDTO Technical Awareness
9 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5" 2025
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Area of operations -

IQALUIT |
O

> It is confirmed that 120 min diversion time covers the route.
» A higher diversion (e.g. 180 min) time would bring an enhanced route / area coverage

GOOSE | I

) pl
- <A | 120min
\ diversion time
BERMUDT SANTA MARIA |
(@)
Page 23 ETOPS & EDTO Technical Awa

reness
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Area of operations — Summary

»The ETOPS area of operations is defined considering :
» The selected Speed Schedule, Reference Weight and Maximum Diversion Time
= [SA conditions and Still Air (no wind)

It is approved as part of the ETOPS operational approval of the Operator :
= |t does not need to be updated to reflect actual weather conditions

Page 24 ETOPS & EDTO Technical Awareness
9 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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ETOPS & EDTO Technical Awareness

3. Flight Preparation

1. Introduction

2. Area of Operation

3.1 ETOPS Alternate Airport

— 3.2 Fuel Considerations

\__

— 3.3 Plotting Chart

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025

[ Airbus Amber ]/ Not in export control list



[ Airbus Amber ] / Not in export control list

ETOPS alternate airport - Definition
ETOPS Alternate Airport

An airport may be designated as an ETOPS Alternate Airport (used to be called “suitable”) if:
« ltis an adequate airfield; and

« Weather and field conditions are ensuring a safe approach and landing during the required time window.

Page 26 ETOPS & EDTO Technical Awareness
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ETOPS alternate airport - Weather minima & surface conditions

N

. )

Weather Minima

Ceiling and visibility forecast must be above the ETOPS dispatch weather minima
- Higher than the normal minima, used for en-route decision making.

(Surface Conditions

Forecast crosswind component, including gust, for the landing runway expected to
be used should not exceed the maximum permitted crosswind for landing.

Concept applies for dispatch only

» ETOPS dispatch weather minima do not apply when airborne.

ETOPS & EDTO Technical Awareness

Page 27 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5" 2025
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ETOPS alternate airport - EU-OPS ETOPS weather minima
& EUROPEAN AVIATION SAFETY AGENCY *

AGENCE EUROPEENNE DE LA SECURITE AERIENNE

EUROPAISCHE AGENTUR FUR FLUGSICHERHEIT

AMC 206 AMC 20-6 defines the planning minima for ETOPS flights:
Precision DH/DA + 200 ft, PM + 800 m
Non precision MDH/MDA + 400 ft, PM + 1500 m

The above criteria for precision approach are only to be applied to Category 1 approaches. For
Category 2 and 3, the increments required by this table have to approved by the national authority

Page 28 ETOPS & EDTO Technical Awareness
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ETOPS alternate airport
Example with EU-OPS ETOPS weather minima

Page 29
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EXAMPLE: GOOSE BAY

EU-OPS minima for ETOPS alternates

Y

AMC 20-6

EASA ETOPS weather minima

200 ft

PRECISION

Ceiling (ft)/Visibility (m)

+ 200ft = 400 ft
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ETOPS alternate airport
Example with EU-OPS ETOPS weather minima

JEPPESEN 2ean9? (11-1 CTNTRITE GOOSE BAY, NFLD

avg 1281 < N .
5 s we oy | EXAMPLE: GOOSE BAY

\

oot 121.9 N 108 / toc 110.3 IYR

6Co3t Tener 119,11

A ser mcres \\_,4//::5‘\5:&4 s, stey 160° =
o7 oR IV S EU-OPS minima for ETOPS alternates )

EASA ETOPS weather minima

AMC 20-6

Bl CATD NG CIRC.ING
551 |
ety

PRECISION

o | Ceiling (ft)/Visibility (m)

DUVAM
- ‘263‘9‘ 5 UVk (AL
10 N 22005 s aog o
DUVAIA et = =% —
21007 e + =
(1545° S oSt
R | u. e TOZE 160 |
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1/2 statute mile is roughly equivalent to 800 m
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ETOPS alternate airport

Concept of Equal Time Point

EQUAL TIME POINT (or EQUITIME POINT) : ETP
The ETP is the point of equal flight time between two diversion airports and at the

furthest "air mile' distance from this pair of airfields.

o % The ETOPS ETP may be based either on :
: (| + engine-failure case only (OEI FL)
Ll . engine-failure case combined with depressurization (FL100)

P Effect of wind and temperature are therefore considered at the related altitude.

Page 31 ETOPS & EDTO Technical Awareness
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ETOPS alternate airport

How to determine the The Time Window for each alternate should be based on :

. . ) » Earliest and Latest Estimated Time of Arrival (ETA) — see Air Ops 1.297 or FAR 121.624b
Time Window * * As per EASA rules, 1 Hour must be added to the Latest ETA

Diversion from each relevant ETPs is considered to determine the ETAs :
« See below how the Time Window for Santa Maria (SMA) airport should be computed.

.

Remark
Earliest ETA The Time Window is based on the Estimated Time of
arfies : : Departure and should be adjusted to the Actual Time of
Scheduled Take-off time + Flight time to ETP1 Departure should a delay occur (
+ diversion time to SMA (at Normal cruise speed/FL) \ '
Example for Santa Maria:
Take-off Flight time | diversion
ETP1
—> 04:05 03:20 01:45 N/A ?
ETP2
—>
04:05 04:25 02:10 01:00 | 11:40 |
Latest ETA
Scheduled Take-off time + Flight time to ETP2 l

+ diversion time to SMA (at LRC speed/FL100) + 1H

Page 32 ETOPS & EDTO Technical Awareness
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ETOPS alternate airport - Selection form

ETOPS ALTERNATE SELECTION FORM

Page 33

ETOPS & EDTO Technical Awareness

Seminar

on Special Approvals & MMEL — Dakar, June 30t to

July 5 2025
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ETOPS alternate airport
Consideration of Time Limited System - ETOPS up to 180 min

Consideration of Time Limited Systems at dispatch

‘ For ETOPS up to 180 min: consider ISA /Still Air conditions
4 Example for ETOPS 180 min (ISA no wind) operational approval )

180 min ETOPS diversion time » distance 1275 Nm

One engine Speed (e.g. average TAS = 425 kts) ISA, Still Air

Cargo fire protection time P check time is 180 min + 15 min Q

" as before
Other most limiting system time capability » check time is 180 min + 15 min R
] ——"new”
180|min
/]\95 min

. ———y > Tlmej

1. Check at dispatch that these values do not exceed corresponding Time Limited system(s) capabilities
2. If one or both values are reduced (e.g. in case of MMEL) » Select another route within the corrected
Time Limited system(s) capabilities

Manufacturer has to identify the time limited system(s) capabilities and to include the corresponding
values in the AFM and ETOPS CMP Document

Page 34 ETOPS & EDTO Technical Awareness
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ETOPS alternate airport
Consideration of Time Limited System - ETOPS beyond 180 min
@\N Consideration of Time Limited Systems at dispatch

For ETOPS >180 min: consider forecast wind and temperature

4 Example for ETOPS 240 min (ISA no wind) operational approval )

240 min ETOPS diversion time » distance 1700Nm
One engine Speed (e.g. average TAS = 425 kts) ISA, Still Air

Cargo fire protection time P check time to cover 1700Nm >
All engines Speed, Actual weather conditions, incl. 15min margin

Other most limiting system time capability » check time to cover 1700Nm >
One engine Speed, Actual weather conditions, incl. 15min margin 240‘,,,,-"

*= time values provided as examples 231 min* 2 6;4". n*
L /w\ ~ — > Tlmej

1. Check at dispatch that these values do not exceed corresponding Time Limited system(s) capabilities
2. If one or both values are reduced (e.g. in case of MMEL) » Select another route within the corrected
Time Limited system(s) capabilities

Manufacturer has to identify the time limited system(s) capabilities and to include the corresponding
values in the AFM and ETOPS CMP Document The time capability of the cargo fire suppression system is 260 min.

Pae 35  ETOPS &EDTO Technical Awareness The time capability of all the other ETOPS significant systems is 300 min.
9 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025 The maximum diVGI’SiOﬂ distance iS 1 TOO nm.
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2. Area of Operation

1. Introduction

3. Flight Preparation

— 3.1 ETOPS Alternate Airport

)

m 3.2 Fuel Considerations

— 3.3 Dispatch Check List

)

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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Fuel considerations - Fuel requirements

Page 37

[ Airbus Amber ]/ Not in export control list

EU-OPS 1.297 / AMC 20-6 Rev 2

= 2%

- Fuel from DEP to ETP (furthest point from
the diversion Airport)

- Fuel to diversion Airport (from ETP )

+ Instrument Approach and landing

TP2

1500ft)

+ Final reserve (15 minutes holding at

+ Specific reserves (contingency fuel, ice
accretion, APU...)

o MLE

- Hakd

Three scenarios are taken into account for the diversion

ETOPS & EDTO Technical Awareness

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025



Fuel considerations - Fuel requirements
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- | Scenario 1
Depressurization

.| FL 100 (Or MSA) at LRC cruise

R 2

Ofl?ynE:;ine Failure RARELY L\N“

Optimum diversion FL (Or MSA) at the approved speed strategy

Scenario 2

Depressurization + Engine failure

| FL 100 (Or MSA) at the approved speed strategy

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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Fuel considerations - Fuel requirements

=

o ETOPS Fuel Requirements

- Fuel from DEP to ETP
"l - Fuel from ETP to diversion A/P

Scenario 3

Only Engine Failure

Optimum diversion FL (Or MSA) at the approved speed strategy
B

« CHiB

Scenario 1 e SEZ | Scenario 2
Depressurization Depressurization + Engine failure
FL 100 (Or MSA) at LRC cruise FL 100 (Or MSA) at the Approved Speed Strategy

Page 39 ETOPS & EDTO Technical Awareness
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Fuel considerations - Fuel requirements

Page 40
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- Fuel from DEP to ETP

Y

‘I ETOPS Fuel Requirements-‘

1 - Fuel from ETP to diversion A/P

aSEF ! ‘

For this route: ETP2 >

CRITICAL POINT

oA This point is critical with regard to the ETOPS fuel scenario.

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30™ to July 5% 2025



Fuel considerations - Fuel requirements

Standard Fuel vs ETOPS Fuel

» The standard fuel is still applicable,
indeed, both standard and ETOPS fuel
requirements should be compared.

&

~

Ve

= Only, the most penalising one must be
retained for dispatch

ETOPS Additional fuel

-

» As a matter of fact, ETOPS fuel requirements are very often (but not always!)

covered by the standard fuel.

~

[ Airbus Amber ]/ Not in export control list
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ETOPS & EDTO Technical Awareness

4 N\
1. Introduction
L J
[ )
2. Area of Operation ST 2l )
. _ y,

3. Flight Preparation

— 3.1 ETOPS Alternate Airport

— 3.2 Fuel Considerations

)
)

am 3.3 Dispatch Check List

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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Dispatch check list

Page 43

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025

ETOPS Dispatch Check List

O8IRCRAFT
DeTE

ETOPS APPROYVED : COMPANY

REGISTRATION
FLIGHT N

ETOPS APPROYWED . CR EWY

ETOPS APPROYVED : ROUTE

MAINTENANCE RB EASE STATBWIBNT

L MELATDL

I Departure Srport

Destingtion Srport

En route dtemgtes

En route

TAF MET AR S SIGMET S:
Departure Srport
Destination Srport

YANDS AND TBWP CHART S
Crui== FL

Diwverzsiaon Fl

TBvisSl charts

ICING FORECAST

I SELECTION OF SUITSBLE 2P

SPECIFIC NAVIGATINN REQIIREFMENT S
MNP S NOPACY T RS PAC

B Shad

|
| CAT 117 CAT 1l

I ZPLOTTING CHARTS

ETOPS COMPUTERIZED FLIGHT PLA N
PERF FACTOR

COST INDEX

ETOPS SCENARIOS

EN ROUTE ALTERNATE
EEP ETP EXP CP

PEOYASION FOR ICING CONDITIONS

CRITICAL FUEL SCENSRIO

EXTEAFUELFORETOPS

EXTRA FUEL MELACDL

FINAL FUEL ORDER
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Agenda

1. Introduction | )

— 4.5 ETOPS Diversion
— 4.4 Flying the ETOPS Sector
— 4.3 Before ETOPS Sector

NP P N

— 4.2 Cockpit Preparation
g 4.1 Dispatch

o 4. Conducting an ETOPS Flight

5. Conclusion )

Page 44 ETOPS & EDTO Technical Awareness
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O SONDRE STROM I
O KEFLAVIK I

|l

EXP |ETP2 erp1 | @

SHANNON
ETP3 A

O

GANDER __|
JF | DISPATCH FROM SNN

Page 45 ETOPS & EDTO Technical Awareness
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Overview of ETOPS Flight Operations — Flight dispatch

AIRCRAFT REGISTRATION
- N | DATE FLIGHT N
Check Aircraft Configuration ) Hi RESTRIATION
ETOPS STATUS
4| = Check ETOPS Status of the aircraft ggggiﬁgggzggf ggg;ﬂ«w \//
MEL/CDL : 4
_ gh T ) Limited Svst ETOPS APPROVED ; ROUTE v,
L el L inis ) S ) MAINTENANCE RELEASE STATEMENT v,
p \ MELICDL v,/
Nominste ETOPS Altemats Airports m&g‘*
2 = Check NOTAM Departure Airport V/
= Check Weather (TAF/METAR) T V-
L ) h route alternates /
En route v
_ _ WEATHER FOLDER ‘
3 Consider ETOPS Fuel Requirements ) TAF METARS SIGMETS: :
Departure Airport \/
Destination Airport
En-route Alternate
WINDS AND TEMP CHARTS
. Cruise FL \/
4 Prepare Flight Folder ) Diversion FL /
TEMSI charts \ %z
ICING FORECAST \'4
Page 46 ETOPS & EDTO Technical Awareness
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1. Introduction

S 2. Conducting an ETOPS Flight

— 4.5 ETOPS Diversion
— 4.4 Flying the ETOPS Sector
— 4.3 Before ETOPS Sector

— 4.1 Dispatch

O O O

4.2 Cockpit Preparation

—

5. Conclusion

\_

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30™ to July 5% 2025
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Cockpit preparation

Pre-Takeoff Checks )

Specific pre-takeoff checks
= Flight crew: e.g. fuel x-feed valve, CSM/G
= Maintenance: e.g. engine oil level and DPI.

Checks depend on aircraft model
> Refer to ETOPS CMP document and AFM

\_

DATA in FMGS )

&

= EEP, ETP, EXP, CRUISE WINDS
= Entered as “FIX INFO” or “ABEAM”

- Display these points on the ND

- Do not create them as additional waypoints in the F-PLN, to avoid
these points being transmitted via CPDLC or ADS

\_

Page 48
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Cockpit preparation

STORED WAYPOINT =zarez
I

Page 49 ETOPS & EDTO Technical Awareness
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Agenda

1. Introduction | )

— 4.5 ETOPS Diversion
— 4.4 Flying the ETOPS Sector

mm 4.3 Before ETOPS Sector

— 4.2 Cockpit Preparation
— 4.1 Dispatch

—

\_

o 4. Conducting an ETOPS Flight

5. Conclusion
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Before ETOPS sector

O SONDRE STROM I
O KEFLAVIK I

|l

EXP |ETP2 erp1 | @
SHANNON

ETP3

O

GANDER __|
K] BEFORE EEP
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Before ETOPS sector

ETOPS Alternates Status D, 2

Crew must check any changes that would preclude a safe approach and landing at an ETOPS
alternate airport during the related time window :

= Check minima at diversion airfields, ...
= Appropriate course of action must be taken if normal minima not fulfilled before EEP:

- Selection of another ETOPS alternate airport, re-routing, turn back,

- Consider operator’s approved max DT and A/C ETOPS capability in case of re-routing or selection of another ETOPS alternate
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Agenda

1. Introduction | )

— 4.5 ETOPS Diversion )

m 4.4 Flying the ETOPS Sector

— 4.3 Before ETOPS Sector )
)
)}

— 4.2 Cockpit Preparation
— 4.1 Dispatch

\

8 4. Conducting an ETOPS Flight

5. Conclusion
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4 )

Flying the ETOPS sector » Normal flight monitoring

» Keep awareness of diversion airport status
(O sonorestrom| = Monitor Fuel On Board

= [f one nominated ETOPS Alternate Airport closes:
- Flight may continue

= Diversion decision making:
- As for a non-ETOPS flight

\/ - Consider the additional ETOPS Diversion requirements, if
EXP |52 any, given in the AFM / FCOM / CMP (e.g. diversion
mandatory when flying on a single electrical source)
ETP3 _ )

O

GANDER |
S| WITHIN ETOPS SECTOR
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Agenda

1. Introduction | )

m 4.5 ETOPS Diversion

— 4.4 Flying the ETOPS Sector
— 4.3 Before ETOPS Sector

— 4.2 Cockpit Preparation
— 4.1 Dispatch

\

oa 4 Conducting an ETOPS Flight

;5. Conclusion
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ETOPS diversion

SONDRE STROM I
O KEFLAVIK I

ETOPS DIVERSION -
\/ t§,EEP

ExP |ETP2 erp1 | O

SHANNON
ETP3 A

N

= No diversion procedure specific to ETOPS
- Diversion in case of engine failure (twins only)

= Comply with route requirements (NAT, MNPS,...) as for non-ETOPS
= Selected diversion speed may differ from the approved ETOPS diversion speed
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Agenda

1. Introduction

2. Area of Operation S R

3. Flight Preparation

T T T

4. Conducting an ETOPS Flight

\_ J
5. Conclusion

g 3
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Conclusion — Summary of ETOPS Flight Ops processes

Area of Operation )
\ r
W a
L o R o o~ '-‘-::
Y,
Y,
\

ETOPS Flight

J

Page 58
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=)

=)

“Standard” Weather Conditions

Approved diversion speed strategy ]
(OEl for twins / AEQ for A/C with more than 2 eng) |

v

[ ETOPS capability of the aeroplane

Operator’s approved
ETOPS Maximum Diversion Time

“Actual” (forecast) Weather Conditions

4 )

ETOPS alternate airports:
Weather (operating minima + margins), Time
windows (earliest / latest estimated time of arrival)

4 )

ETOPS Fuel:

3 diversion scenarios
(OEI/ FL100 / OEI+FL100)
» Additional fuel reserves (lcing, wind forecast,

/

Weather (operating minima) / NOTAMs

> : — < APU...) are considered
Check of Time-Limited Systems « Standard fuel is still applicable and must be
L ETOPS>180 min: forecast wind/temp ]\ 4
Pre-flight checks

follow-up

[ Similar diversion decision making J
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Content of this Technical awareness on ETOPS / EDTO :

ETOPS Background Information

ETOPS Capability of the Aircraft

»

E

Overview of Operational Approval - ETOPS Maintenance & Flight Ops processes

P

Review of ETOPS Flight Ops Requirements & Practices

D

Conclusions

I B N R R
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Module 4 : Review of Maintenance Requirements — Agenda

S . |ntroduction

2. Maintenance Policies )

3. Procedures )

4. Conclusion )
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Introduction

The operator must define a set of policies and procedures :

I
v v

maintenance requirements maintenance tasks

Perform an assessment of the maintenance program

Airlines : ;
and implement necessary revised & new elements

A 4

Ensure that a satisfactory level of reliability will be achieved and maintained

[ To understand the nature of ETOPS To properly accomplish the ETOPS
[ for ETOPS with the candidate aircraft
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Obijective of the ETOPS Maintenance policies and procedures

Risk

1 ETOPS Maintenance Program ™ ; QAL j

~

= Work on // Significant Systems Maintain the risk at a minimum
constant value

= Engine Condition Monitoring

= Qil Consumption Monitoring
= Verification Program
» Reliability Program

= ETOPS Parts Control

» Training

»
»

Diversion Time
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Operator's ETOPS maintenance program build-up

A 4

Operator’s ETOPS Maintenance Program

Identify j} Demonstrate & support } Apply ETOPS j} Operate ETOPS }

ETOPS compliance in continued compliance

Procedures Procedures

Engine Condition Monitoring
Oil Consumption Monitoring

\ 4

Reliability Program

\ 4

\ 4

ETOPS Maintenance Procedures Manual (EMPM)

Aircraft Maintenance Program for ETOPS
(CMP / MPD)

\ 4

v

ETOPS training

etc. ... (see next slide)

\ 4
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Elements of the Operator's ETOPS maintenance Program

The term Operator's “ETOPS maintenance program” means the maintenance related elements (maintenance tasks, organization manuals, procedures, etc.) that
must be implemented by the operators to support their ETOPS operations.

In this context, the airplane’s maintenance program for ETOPS
is one element of the operator's ETOPS maintenance program

ETOPS CMP Document ETOPS Significant Systems
Verification Program APU In-Flight Start ETOPS Parts Control
Monitoring Control of the airplane's
Reliability Program ) Engine Condition ETOPS status
Dual Maintenance Monitoring
Limitations

Oil Consumption Monitoring
Propulsion System Monitoring

ETOPS Service Check (IFSD)
Airplane’s Maintenance ETOPS Maintenance Centralized Maintenance ETOPS-related maintenance
Program for ETOPS Procedures Manual Maintenance Control Training tasks & Qualified staff
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )

2. Maintenance Policies

3. Procedures )

4. Conclusion )

ETOPS & EDTO Technical Awareness
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Module 4 : Review of Maintenance Requirements — Agenda

Page 66

1. Introduction

)

= a8 2. Maintenance Policies

— 2.2 Training

= 2.1 ETOPS Standards

J

— 2.3 ETOPS Significant Systems

J

— 2.4 ETOPS Maintenance Procedure Manual )

ETOPS & EDTO Technical Awareness

Seminar

on Special Approvals & MMEL — Dakar, June 30" to July 5" 2025
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Policies — Standards for ETOPS m N
Recall :

The ETOPS CMP document defines the Standards for ETOPS ) 1. ETOPS CMP Document is approved

izt el apliesielis o e i el g e el T 2.Content is defined during the ETOPS certification of the aircraft

3. It is revised to address ETOPS relevant reliability issues
N y

. N p

Operator

“ Engineering

dept

Procedure

Standards
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ETOPS Configuration Standards

The required ETOPS configuration of the aeroplane is defined by
the applicable ETOPS CMP Document:

. Minimum Standard of system / component

CMP Configuration items

. Additional system /| component

As per operational requirements, the aeroplane must be configured, maintained and operated in accordance with the

ETOPS CMP Document, which means that the aeroplane should be configured as per the ETOPS CMP standards as long as it is
operated on ETOPS flights.

» Accordingly a Parts Control program must be put in place before start of ETOPS.
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ETOPS Maintenance Standards

Elements of the Airplane’s maintenance program for ETOPS :

ETOPS Maintenance Standards )

The airplane should be maintained in
accordance with the airplane’s

. .  Scheduled maintenance program for ETOPS as
S LU BTG chedule long as it is operated on ETOPS flights.

items (tasks) = Unscheduled
* |t is not mandatory to comply with the

airplane’s maintenance program for
ETOPS while the aircraft is not

= All maintenance tasks operated on ETOPS.

rogram ,
/ airplane’s maintenance program for

ETOPS becomes mandatory as soon
as the ETOPS operations are
resumed.

Airplane’s

ETOPS operational = ETOPS Service Check
requirements

S
~EL — Dakar, June 30" to July 5% 2025
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ETOPS Quiz

Question 4.1 :

The airplane’s maintenance program for ETOPS is one element of the operator’s
ETOPS maintenance program. Which of the following is NOT part of the operator’s
ETOPS maintenance program?

Oil consumption monitoring
Dual maintenance limitations
Parts control program

Mechanics licensing

a > 0o b =

Reliability program

ETOPS & EDTO Technical Aw
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ETOPS Maintenance Standards — Identification of tasks

Identification of ETOPS-related maintenance tasks :
* The maintenance tasks related to ETOPS are typically tasks impacting ETOPS significant system(s)

* Note: Tasks or sub-tasks which are not impacting any ETOPS significant system(s) should not be considered as EDTO-related tasks
even tasks supporting the overall verification process.

« The operator should select from the list of ETOPS-related tasks those tasks which must be
accomplished by ETOPS (or EDTO) qualified staff.

Selected
ETOPS related tasks
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ETOPS Dispatch Standards

ETOPS Dispatch Standards )

L Standards

CMP
dispatch = MMEL items for ETOPS /

items

= Specific MMEL items for
ETOPS
= Other MMEL items
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )
— 2.1 ETOPS Standards )
— 2.3 ETOPS Significant Systems )
— 2.4 ETOPS Maintenance Procedure Manual )
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Policies - Minimizing risk - Training

[ Airbus Amber ]/ Not in export control list

Two Levels of Training: )

ETOPS awareness

ETOPS Initial Qualification

ETOPS Recurrent Training

Content DB  TRAINING

PROGRAM

ETOPS
Procedures
Manual

ETOPS policies
and procedures

Familiarization
with A/C ETOPS
relevant systems

MEL and CMP
Documents

Public )

» Mechanics = =
| |
|
|
|

Fleet
engineers
MCC team
|
I
A I

Inputs/ Assistance

) :

Al recommendations
Briefing
Training

Manufacturer
Third party Organization (Subcontractors)

TRAINING

PROGRAM

ETOPS & EDTO Technical Awareness
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Policies - Minimizing risk — Training
EDTO Qualified Maintenance Staff

Criteria for ETOPS/EDTO qualification :

« An ETOPS (or EDTO) qualified staff is a person who has received an ETOPS training

» Criteria to be met for being rated as an ETOPS qualified staff, as well as for the currency of
such qualification, should be detailed in the ETOPS Maintenance Procedures Manual (EMPM)

» Selected ETOPS related maintenance tasks should be accomplished by an ETOPS qualified
staff

 Purpose : promote ETOPS/EDTO awareness by ensuring only ETOPS/EDTO qualified
maintenance personnel accomplish selected ETOPS (or EDTO) related tasks
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ETOPS Quiz

Question 4.2 :
Out the following tasks, which is most likely to be identified as an EDTO-
related task that must be accomplished by EDTO qualified staff ?

1. Removal / installation of a computer identified as EDTO Significant

2. Removal / installation of IDG

3. Overhaul of the High Pressure Turbine module of the engine
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Example of ETOPS training content
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The operator’s ETOPS training programme should provide initial and recurrent training for as

INTRODUCTION TO ETOPS REGULATIONS
Contents of AMC 20-6

ETOPS Type Design Approval — a brief synopsis
ETOPS OPERATIONS APPROVAL

Maximum approved diversion times and time-limited systems capability

Operator’s Approved Diversion Time

ETOPS Area and Routes

ETOPS MEL

ETOPS CONTINUING AIRWORTHINESS CONSIDERATIONS

ETOPS significant systems

CMP and ETOPS aircraft maintenance programme

ETOPS pre-departure service check

ETOPS reliability programme procedures

Engine/ APU oil consumption monitoring
Engine/APU Oil analysis (if recommended)
Engine conditioning monitoring

APU in-flight start programme

Verification programme after maintenance
Failures, malfunctions and defect reporting
Propulsion System Monitoring/Reporting
ETOPS significant systems reliability

Parts and configuration control programme
CAMO additional procedures for ETOPS
Interface procedures between Part-145 organisation and CAMO

follows:

1.

a.

b.

2

a.

b.

C.

d.

3.

a.

b.

C.

d.
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

e

f.

g.

Reflecting
ETOPS PROCEDURE MANUAL

ETOPS & EDTO Technical Awareness
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )
5_..7 | 2. Maintenance Policies

— 2.1 ETOPS Standards )

— 2.2 Training )

2.3 ETOPS Significant Systems

— 2.4 ETOPS Maintenance Procedure Manual )
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ETOPS significant systems

ETOPS Significant System definition (recall) ) N

ETOPS Significant System means systems:

1.  Whose failure could adversely affect the safety specific to an ETOPS flight
2. Whose functioning is specifically important to continued safe flight and landing during an
ETOPS diversion.
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Purpose of the ETOPS significant systems

——>{ Define events to be reported as ETOPS relevant

Determine elements on which performing similar
> actions should be avoided
Use of ETOPS R |ldentify the elements of training program which has to
Significant Systems bring special attention for qualified staff
— > Develop reliability monitoring/tracking

— > Develop verification program
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ETOPS Quiz

Question 4.3 :
On the aircraft shown above, the ETOPS dispatch with APU inoperative is allowed
for 10 days as per the MMEL.

Furthermore, there is no configuration or maintenance standards related to the
APU in its ETOPS CMP document, nor any APU related P/N that are not approved
for ETOPS in the ETOPS Parts List.

Is it correct to say that the APU may therefore be removed from the ETOPS
Significant System list of this aircraft?

1. Yes
2. No

Page 81 ETOPS & EDTO Technical Awareness
9 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025



[ Airbus Amber ]/ Not in export control list

Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )
— 2.1 ETOPS Standards )

— 2.2 Training )

— 2.3 ETOPS Significant Systems )

m 2.4 ETOPS Maintenance Procedure Manual
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Policies - ETOPS Maintenance Procedures Manual (EMPM)

The Operator's ETOPS / EDTO policies and procedures should be detailed and gathered
in @ document subject to revision control and validated by the local authorities.

[ Policies >[ Procedures :>[ EMPM ]

\J

Validation by the
Authorities

This document is usually called the ETOPS Maintenance Procedures Manual (EMPM).
It contains the policies the procedures and requirements for ETOPS
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Building example of the ETOPS Maintenance Procedure Manual
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INTRODUCTION _all af:tor§ aw?re the ETOPS operational approval is
Diversion Time . .
REQUIRED allowing service
on routes that

specifically require such approval
In the event maintenance errors,
Approval could be withdrawn,
Jeopardizing the Airline business .

APU OiL CONSUMPTION

' 'IPS to facilitate application
“good procedures”

" TROUBLE-SHOOT
system TIPS

Maintenance
Control Centre

of
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )

2. Maintenance Policies )

Sl 3. Procedures

4. Conclusion )
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )

2. Maintenance Policies )

= s 3. Procedures

g 3.1 Configuration Control

— 3.2 Reliability Program

3.3 Technical status follow-up

— 3.4 Dual Maintenance Limitations

— 3.5 ETOPS Service checks

- O O O U

— 3.6 ETOPS Dispatch
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Procedures - Configuration control - Parts identification
-

For each item: list of MOD/ SB/ VSB
1 - Configuration items
2 - Maintenance items
\_ Y,

A 4

Pre-MOD P/N Post-MOD P/N
N )
~
IPC
Part List NOT APPROVED NOT APPROVED APPROVED
MOD : Modification / specified end date
P/N : Part Number . J
SB or VSB : Service Bulletin or Vendor Service Bulletin C J y
J

CMP : ETOPS Configuration, Maintenance & crew Procedures document
IPC : lllustrated Parts Catalog
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Procedures - Configuration control - Parts identification

Page 88

Y

culp

CMP

=1
o,

Part List

-

¥

O
nY

IPC

D

No ETOPS message = P/N approved for ETOPS

P/N not approved for ETOPS beyond 180 min
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Procedures - Configuration control - Example of ETOPS criteria in AirN@vV

explicit statement :
Qe part is NOT approved for ETOPS

<
()

no statement :
=» the part is approved for ETOPS

Page 89 ETOPS & EDTO Technical Awareness -
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Procedures - Configuration control - Parts provisioning

Operators

4 )

The Assessment of

ETOPS MEL requirements

CMP Document-Configuration Standards / Parts List
Reliability Data

Area of operation / Route structure

g J

éa )
Provisioning of ETOPS parts

Allows to define

> = For Main Base and Outstations

»= |In ETOPS Flight Kit (dependent of type /
area of operation)

- J
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Procedures - Configuration control - Storage

Page 91

Airlines

Parts to be
stored

ETOPS & EDTO Technical Awareness
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(53V1

CMP

When parts are in compliance with ETOPS
CMP document and Parts List
=» Parts may be identified as
parts Approved for ETOPS

A

=1

Part List

\ 4

When parts are not in compliance with
ETOPS CMP document and Parts List
=» Parts shall be identified as
NOT APPROVED FOR ETOPS
=» May be segregated from other parts
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Procedures - Configuration control - Parts replacement

Aeroplane was in e S
ETOPS configuration W Part can be installed
Aeroplane status

maintained to
Approved for
ETOPS
A part must be replaced

ETOPS
P/N of the 4T NOT Approved

for ETOPS
Different P/N

cMmP
Parts List

1¥C

CMP PartlList IPC

*required to maintain A/C on ETOPS
— Must be approved.

available spare part ?

Aeroplane status
Part may be installed downgraded to
Non-ETOPS
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Procedures - Configuration control - Tech log management

-

The airline is required to develop procedures to inform Dispatchers and Flight Crews about the
aircraft’s ETOPS / EDTO dispatch status.

( )

Addressed in the Technical Logbook: Example of logbook statement if
PART installed is

= ETOPS dispatch statements; or NOT APPROVED for ETOPS / EDTO

= Reference to an ETOPS dispatch sheet ’ To clearly reflect the aircraft’s ‘
ETOPS / EDTO operational status.

.

ELEC GCU - NOT AT ETOPS STD
Example of related EDTO (ETOPS) dispatch status A/C DEGRADED NON ETOPS

statement in the aircraft technical Ioibook :
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )
2. Maintenance Policies )
— 3.1 Configuration Control )

3.2 Reliability Program

3.3 Technical status follow-up

— 3.4 Dual Maintenance Limitations

— 3.5 ETOPS Service checks

(U U U

— 3.6 ETOPS Dispatch
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ETOPS Quiz

Question 4.4 :

What is the primary purpose of the Reliability Program for EDTO/ETOPS ?
1. Allow early identification and prevention of EDTO/ETOPS related problems

2. Ensure that the IFSD rate is not exceeded
3. Monitor MTBF of EDTO/ETOPS Significant Systems
4. Reduce operational interruptions that are “EDTO/ETOPS relevant”

Page 95 ETOPS & EDTO Technical Awareness
9 Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025



Procedures - Reliability program

Establish ETOPS Reliability Program

|[dentify and prevent re-occurrence of ETOPS related problem

Page 96

Focused on ETOPS significant systems

\ 4
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-

\ 4

Event orientated as well as statistically orientated

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30™ to July 5% 2025

-

Monitor :

| System or component

| System or Component _

Reduce : Operational interruption

Purpose / Objective

malfunction

Checks / Tests

Corrective actions —

“ETOPS relevant”




Procedures - Reliability program - Reporting standards

TECHNICAL LOGBOOK
A

In service data

l

Maintenance Control Center
(MCCQC)

v

Engineering

A 4

Technical Incident Report (TIR)

y

Reliability Department

J

v
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The airline should define the ETOPS Reliability Program in its EMPM
(ETOPS Maintenance Procedure Manual)

A list of typical events to be reported may be defined.

v
Manufacturer & Vendors Airworthiness Authority

[ The ETOPS significant system List should be used to help defining the events ]

Examples: Uncommanded shut Down
Significant overspeed / over EGT
Uncontained burst (compressor / turbine cooling fan) [ ATA 49 J
Severe fuel / oil leak in the APU compartment
No relight in flight

Commanded or uncommanded in flight shut down
Uncommanded power loss / changes [ ATA 70 J

Nacelle fire warning
Oil / fuel leaks
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Procedures - Reliability program - APU reliability

4 Purpose: ) | AN
To ensure successful Reliability targets:
start %f tg% APU if = APU high altitude Start Success rate: 95%
negiveersigrr]'ng » APU run reliability: depends on Type Design objectives - Typically MTBF > 1000 APU hours
N /]
Recommendation to perform a high altitude cold soak start test after a maintenance
action that may impact the start capability of the APU (*):
- APU change
- Replacement of Electronic Control Box (ECB), Fuel Control Unit (FCU), ignitors...
The APU must
demonstrate a high (*) Some National Authorities may still ask the Operator to perform the test of the APU on a regular basis, and it is
degree o_f reliability expected that all ETOPS fleet is tested. In this case, typical interval ranges from 3 months to one year. Shorter interval
and availability for (e.g. every month or every 100 flights) are typically requested during initial ETOPS operations.
ETOPS flights

Usually, a successful APU start is when the APU is started and running within 3 attempts.

Additional guidelines on APU in-flight start monitoring may be provided by the manufacturer.
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ETOPS Quiz

Question 4.5 :
APU in-flight start test should preferably be performed (select the most
appropriate answer) :

1. At the max ceiling of the airplane

2. Shortly after top of descent of the EDTO Flight

3. Shortly after take-off of the EDTO Flight

4. Within the EDTO Sector

5. During a 2 hour non-EDTO flight
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ETOPS Quiz

Question 4.6 :
What is the minimum number of APU in-flight start tests that an Operator
should perform before the EDTO approval may be granted ?
1. Minimum number is 1,000
Minimum number is 100
Minimum number is 20
Minimum number is 5

Minimum number is 1

570

¥ ¥ o)) (@) EaN W N
sh

n n n n

o
29

[0}
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L ] L] | ]
. Minimum number is O
O Technical Awareness
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Page 100 £1°



[ Airbus Amber ]/ Not in export control list

Procedures - Reliability program - Propulsion system reliability

\ETOPS & non ETOPS flights)

v 4 A
IFSD
> target max rate

= |f technical review could not identify adequate corrective actions,
the NAA may decide to suspend the ETOPS operational approval.

= |t is recommended to systematically perform an event oriented
analysis (Instead of statistically oriented only)

= For small fleets, a statistic analysis of IFSD is not appropriate.
Indeed 1 IFSD only may cause an exceedance of the max rate.

v

Suspension of

ETOPS operation
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ETOPS Quiz

Question 4.7 :

Which one of the following engine shutdown events should NOT be
counted as an IFSD in the computation of the IFSD rate for EDTO ?

1. Shutdown during climb prior to EDTO sector
2. Shutdown due to a bird strike

3. Shutdown after touchdown of an EDTO flight
4. Shutdown during cruise on a non-EDTO flight
5

. Shutdown during a maintenance test flight
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Procedures - Reliability program - Propulsion system reliability

Case 1: Technical Problem )

4 N\ 4 N\
Event analysis

\ 4

Engine problem Airframe problem

Engine Type kETOPS & non ETOPS fIights)

P
<

Triggering criteria
(e.g. IFSD > target max rate)

Contact the Applied on A/C

manufacturer

NAA decision in
coordination with Suspension of ETOPS Retrofit program

type design AA. Operation as necessary as necessary
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Procedures - Reliability program - Propulsion system reliability

Page 104

Case 2: Human Factor Issue

)

4 ) 4 )

Engine Type kETOPS & non ETOPS fIights)

NO

Triggering criteria
(e.g. IFSD > target max rate)

Document
problem

NAA decision in coordination with
type design AA.

Impact on system design

Suspension of ETOPS Contact the

A

y

\

y

Improve document

Operation as necessary manufacturer

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025

YES

Reinforce
training
program

Event analysis
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Procedures - Reliability program - Engine condition monitoring

[ Airbus Amber ]/ Not in export control list

7

= Review engine trends on a continuous basis
= Assess the health of the airline’s engines

= Reduce unscheduled maintenance and overhaul costs

.

Engine Condition Monitoring (ECM) Program is an excellent tool for the operator and manufacturer to:

7

Purpose of the ECM (also called Engine Health Monitoring) Program for ETOPS is to :
= Ensure that enough EGT margins are maintained for up to the maximum diversion time

= Predict/ avoid that an engine is no longer capable of providing MCT power with sufficient margins

ECM Trend Monitoring
Short term review of ECM report

Note : short terms shifts may occur over a period of several
days and require an immediate response to avert rapid
engine deterioration, an in-flight shutdown, or an AOG.

- Short term shifts are best seen on ECM Reports.
- ECM's primary purpose is to find short term trends.
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Procedures - Reliability program - Oil consumption monitoring

APU OQil cpns:umption Engine Oil consumption
Monitoring Monitoring

( )

The engine and APU oil consumption monitoring program must:
= Be sensitive to oil consumption trend (Oil added with reference to a running average).

= Define responsibilities and interfaces.

= The purpose is to detect sudden increase in oil consumption and therefore prevent APU or Engine failure during an
ETOPS flight.

= The program may also provide a procedure for oil analysis only if considered meaningful.
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Procedures - Reliability program - Oil consumption monitoring

APU Oil Quantity Indication ) Engine Oil Quantity Indication )
APU oil tank sight glass Engine oil tank sight glass
Physical
check
Cockpit indications {
Cockpit
check

See “Service Check” to
clarify when to perform
cockpit checks or
physical checks

Cockpit indications

»
»

ETOPS & EDTO Technical Awareness
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Example of calculation of OIL CONSUMPTION — on Ramp

d
up rec®"
ow 1oP
\e” 0‘ To be updated to allow check of Oil
“O\d S’N Consumption rate :
(extract)
OIL CONSUMPTION REPORT
" QTY, on the
4 fof ot BEFORE" | [ FULL,or | AFTER | Jovioic flight
upda‘e OIL QUANTITY
DATE L (QUARTS) DIFF BLOCK | CONSUMP. Oil consumption
SEGMENT |— T TIME | (QTS/HR) erma,_,
TR L- 23.1 L- 21.3 1.8 8h30 0.21 )
v R- 23.2 R- 21.5 1.7 8h30 0.2
L- 23.0 L-
LAST
R- 23.2 R -

Page 108 ETOES & EDTO Technical Awareness QTY at Englne ShUtdown
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ETOPS Quiz

Question 4.8 :

If there is no reference to oil consumption monitoring in the EDTO CMP
Document, is oil consumption monitoring required for EDTO ?

1. Yes
2. No
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Procedures - Reliability program - Oil consumption monitoring

- An alert consumption rate should be specified,

w e.g. on the Pre-flight, Daily and Weekly checks sheet

The alert level is

reached

> Notify MCC

Determine the serviceability Investigation is launched
and/or actions required to

permit release on the aircraft

The oil level consumption must be

noted in the aircraft maintenance log W
and Hold Item List
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )
2. Maintenance Policies )
— 3.1 Configuration Control )
— 3.2 Reliability Program )

M 3 3 Technical status follow-up

— 3.4 Dual Maintenance Limitations

— 3.5 ETOPS Service checks

— 3.6 ETOPS Dispatch
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Procedures - Technical status follow-up - Review process

Page 112

-

v

v

Main base / Outstation

Technical Discrepancies

for ETOPS and Non ETOPS

Pilot report / Logbook

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025

Continuous monitoring of: N
= ETOPS technical status
= Qil consumption (APU/GEN)

\- HIL (Hold item List): Repetitive defects y

ETOPS Work Package

Inform OCC about fleet status

r

Daily review meeting

ETOPS status assessment of the fleet:
= Review of:
- ETOPS work package(s)
- Repetitive defects
- List of aircraft discrepancies
- Updated reliability database, ECM, oil consumption trends
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Procedures - Technical status follow-up - Verification program

Verification program may be based on:
= Verification actions published by the manufacturer

= Engineering Judgment
» In-service experience

Verification Program

Identify specific / additional verification action(s)

that may apply after maintenance Refer to decision tree presented on next slide

ETOPS Maintenance

Procedures Manual (EMPM)
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Procedures - Technical status follow-up - Verification flight

Page 114§

Maintenance action
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v
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v
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Possible in flight verification action
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )
2. Maintenance Policies )
— 3.1 Configuration Control )
— 3.2 Reliability Program )
3.3 Technical status follow-up )

m 3.4 Dual Maintenance Limitations

— 3.5 ETOPS Service checks

— 3.6 ETOPS Dispatch
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Procedures - Dual maintenance on ETOPS significant systems

R Tech Log discrepancies
analysis

The ETOPS work packages shall be assembled such that the significant
parallel systems are not subject to identical or similar maintenance T S
activities whenever possible Work Package

Dual maintenance restrictions apply to scheduled maintenance and
unscheduled maintenance.
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ETOPS Quiz

Question 4.9 :

Simultaneous removal/installation of the IDG and of the APU GEN is

performed before the EDTO dispatch of the aeroplane. Is this subject to
dual maintenance limitations ?

1. Yes
2. No

Page 117 ETOPS & EDTO Technical Awareness
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Procedures - Selection of ETOPS Dual Maintenance Tasks

Page 118

Sorting

Yes

Yes

A

Yes

A

Yes

A

A

Yes

v

Dual Maintenance required

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025

Category of the dual ETOPS Significant System
Sorting l

Is there a Lubrication task associated to system

No l

Is there servicing task associated to the system

No l

Is there an Operational Check or Visual Check
involving removal, replacement of any identical or
similar ETOPS Significant System

No l

Inspection or functional check involving removal,
installation, replacement of equipment identical or
similar ETOPS Significant System

No l

Restoration involving removal, installation,

replacement of equipment identical or similar
ETOPS Significant System

No l

Discard check involving removal, installation,
replacement of equipment identical or similar
ETOPS Significant System

No l

As per operator judgement or experience

Yes

_

No
_

[ Airbus Amber ]/ Not in export control list

Precautions
recommended

Dual Maintenance not

required
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )

2. Maintenance Policies )

= s 3. Procedures

— 3.1 Configuration Control

— 3.2 Reliability Program

3.3 Technical status follow-up

- o O U

— 3.4 Dual Maintenance Limitations

m 3.5 ETOPS Service checks

— 3.6 ETOPS Dispatch

—
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Procedures - Service checks

Verify the condition of A/C Systems prior to the flight )

( )
;  Walk around items, wheels, brakes
Standard items and tyres. ...
\_ J
( )
-  Survival equipment, communication,
Long range items navigation, oxygen, ...
J
_
 e.g. Fuel X-feed valve, ...
J

\_
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Procedures - Service checks

Typical ETOPS Service Check items )

ECAM readings are acceptable subject to
airworthiness authority approval

PN

ATA 49
APU Oil Level
APU &APU GEN filter
AP indicator

ATA 28
Fuel X-feed valve

ATA 72
ATA 26

Cargo liner integrity

Engine Oil Level

Engine Oil Filter
AP indicator

ATA 24
VFG / IDG Qil Level & filter
AP indicator
CSM/G

(Class D compartment)
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Procedures - Service checks - Basic interpretation

Page 122

ETOPS mission

ETOPS leg

Main base

ETOPS
pre

Service
check

ETOPS & EDTO Technical Awareness

departure

Destination

ETOPS
pre
departure
Service
check

ETOPS rule
General
requirement

The airline must develop an ETOPS service check

This approach of single ETOPS pre departure service checks may not be compatible with
the flight program (e.g. the mission could be a sequence of ETOPS / non ETOPS leg).

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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Procedures - Service checks — ETOPS Service Check Policy

Airline Line Checks ) SRALTPY
( The regulation allows introducing the ETOPS Service check\

items in the existing line checks

In this case the single ETOPS pre-departure service check is
replaced by an ETOPS service check policy

. J

a

L]
L]

LJ
L4
&
L4
L4

ETOPS
Service

Weekly K
checks

Daily

Preflight Transit

checks checks checks

Checks
Items

Checks /
Maintenance Tasks .
to be accomplished...
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )

2. Maintenance Policies )

= s 3. Procedures

— 3.1 Configuration Control

— 3.2 Reliability Program

3.3 Technical status follow-up

— 3.4 Dual Maintenance Limitations

— 3.5 ETOPS Service checks

g 3.6 ETOPS Dispatch
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Procedures - Dispatch - MMEL

Relation between the CMP Dispatch standard and (m) procedures of MMEL.

Page 125

ATA 21 CMP Standards applicable to A330-243
Fitted with: FORWARD CARGO VENTILATION WITH TEMPERATURE CONTROL SYSTEM
MQOD/SB: MOD 40097 OR MOD 45199 OR MOD 57756

Dispatch item n°: || 21-4-0000-001 Revision n*1

Area of Operation: Normal

Diversion Time Range:
from 60 to 180 min
130 min

Compliance Schedule:

See text below

ltem not applicable for operations up to 180 min D.T.

ispatch with one or both Air Conditioning Pack inoperative is not allowed for ETOPS beyond 180 minutes. | <

Cross Reference: N/A

Solutions: n*1: MMEL 21.52.01

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025

A330 CMP extract

(for training purpose only)
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Procedures - Dispatch - MMEL

A330 MMEL extract

(for training purpose only)
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Procedures - Dispatch - Tech log handling

Page 127

\_

X

and must be
changed

An Integrated Drive
Generator (IDG) is
faulty on this aircraft

J

ETOPS & EDTO Technical Awareness

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5" 2025

ETOPS Status
Update

Line maintenance action
in coordination with
Maintenance Control

......... A
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ETOPS Quiz

Question 4.10 :

What is the meaning of the status shown below ?

1. The EDTO capability of the aircraft is reduced to 120 min due to the need for a
verification flight

2. The aircraft must be dispatched on a 120 min EDTO verification flight
3. A verification flight is required if the Diversion Time is 120 min or more

4. The EDTO capability of the aircraft is 120 min and a verification flight is required
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Module 4 : Review of Maintenance Requirements — Agenda

1. Introduction )

2. Maintenance Policies )

3. Procedures )

4. Conclusion
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ETOPS / EDTO Maintenance - Conclusion

The objective of ETOPS rules is to maintain the risk at a minimum constant value.

» To do so, procedures such as dual maintenance, service check, monitoring (Engine / APU oil, etc.), configuration control,
verification flight and reliability program have to be set.

» |n this frame, the airline has to define and implement an ETOPS maintenance program to address the
items above.

» Roles and responsibilities are detailed in the EMPM, which describes the operator’'s procedures and
requirements for ETOPS.

=  Coordination and communication between Maintenance and Flight Operations organizations is necessary for reliable ETOPS
operations

» Training and qualification of the involved maintenance personnel is also required for ETOPS operations.

Page 130 ETOPS & EDTO Technical Awareness
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Content of this Technical awareness on ETOPS / EDTO :

Page 131

ETOPS Background Information

»

ETOPS Capability of the Aircraft

E

Overview of Operational Approval - ETOPS Maintenance & Flight Ops processes

P

Review of ETOPS Flight Ops Requirements & Practices

a

Review of ETOPS Maintenance Requirements & Practices

S S N 7 2 R

ETOPS & EDTO Technical Awareness

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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Conclusions

= ETOPS is considered as one of the major contributor to the global aviation safety in the last decades by introducing:
» Higher aircraft & engine design and reliability standards
» Robust operational and maintenance practices

= Latest ETOPS rules, which may be named EDTO, are based on the same initial concepts:
» Set requirements for design and reliability standards for twin engine aircraft,
» Introduce enhanced operational practices (Maintenance & flight operations)
» Demonstrate operational readiness (Aircraft and operator)

= These ETOPS / EDTO basic principles aims at:
» Precluding and Protecting the diversion should it occur.
» ETOPS rules have evolved mainly to allow “non-limiting” ETOPS operations of latest generation of twin engine aircraft

= ETOPS operations are nowadays extensively performed worldwide
» ETOPS capability is considered in the basic design of modern twins
Huge maijority of operators of long range twins are flying ETOPS
Huge majority of ETOPS flights with twins remains with 180 min or less diversion time

ETOPS Flight Ops processes (e.g. selection of en-route alternates, consideration of relevant time limited system, ...), based on Industry
good practices, are becoming applicable to operations with extended diversion time of airplanes with more than 2 engines

YV V V

= Continued commitment to ETOPS / EDTO requirements is necessary to ensure safe and reliable operations, and in
particular for the twins to maintain their remarkable ETOPS / EDTO safety records.
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AA Airworthiness Authorities
A ABD Airbus Directives ‘
A/IC Aircraft

AC Advisory Circular

ACJ Advisory Circular Joint

ACMS Aircraft Condition Monitoring System

AP Auto Pilot

A/THR Auto Thrust

AD Airworthiness Directive

ADD Aircraft Deferred Defect

AFM Aircraft Flight Manual D

AIDS Aircraft Integrated Data System (A320)
AMC Acceptable Means of Compliance

AMJ Advisory Material Joint
AML Aircraft Maintenance Log
AMM Aircraft Maintenance Manual
AOC Air Operator Certificate (AOC Holder)
APU Auxiliary Power Unit
ARM Airworthiness Review Meeting
ARS Airworthiness Review Sheet E
ATA Air Transport Association
ATC Air Traffic Control
CAP Civil Aviation Publication
CDL Configuration Deviation List
CFP Computerized Flight Plan
C CHDO Certificate Holding District Office
CMP Configuration, Maintenance, Procedures (ETOPS CMP Document)

ETOPS & EDTO Technical Awareness
Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025

CMS
COl
CcP
CPC
CSM/G
CTC
cwcC

DA
DGAC

DH
DME
DPI
DT

EASA
ECAM
ECB
ECM
EDTO
EEP
EGT
EIS
EMPM

ENG
ER

EROPS
ETCL

Centralized Maintenance System

Carry Over Item

Critical Point

Cabin Pressure Controller

Constant Speed Motor/ Generator
Conditions Techniques Complémentaires
Continuing Wind Component

Decision Altitude

Direction Générale de L'Aviation Civile)
(French Civil Aviation Administration)
Decision Height

Distance Measuring Equipment
Differential Pressure Indicator
Diversion Time

European Aviation Safety Agency
Electronic Centralized Aircraft Monitoring
Electronic Control Box

Engine Condition Monitoring

Extended Diversion Time Operations
ETOPS Entry Point

Exhaust Gas Temperature

Entry Into Service

ETOPS Maintenance Procedure Manual
Engine

Extended Range

Extended Range OperationS

ETOPS Technical Concession List
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ETOPS
E ETOPS

ETP

EXP

FAA

I:: FAR
FCOM
FCU
FCU
FH
FL
FMGS

FMS
FORDRS

GAI

GM
GCU

HIL
HF

HP

IAS
ICAO
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Extended Twin engine A/C OPerationS
Extended Operations (FAA definition)
EquiTime Point

ETOPS Exit Point

Federal Aviation Administration
Federal Aviation Regulations

Flight Crew Operating Manual

Flight Control Unit

Fuel Control Unit

Flight Hour

Flight Level

Flight Mngmt Guidance envelope syst.
Flight Management System

Flight Operational and Reliability Data
Retrieval System

General Acceptable means of
of compliance/Interpretative and
explanatory material

Guidance Material

Generator Control Unit

Hold Item List
High Frequency
Horse Power

Indicated Air Speed
International Civil Aviation Organization

Seminar on Special Approvals & MMEL — Dakar, June 30" to July 5% 2025
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IDG
IEM
IFP
IFSD

ILS
IPC
ISA

JAA
JAR

LCL
LRC
LROPS

MAN
MCC
MCT
MDA
MDH
MEL
MLS
MME
MMEL
MMO
MNPS
MOD
MOE
MPD

Integrated Drive Generator
Interpretative And Explanatory Material
In-Flight Performance

In-Flight Shut Down

Information Leaflet

Instrument Landing System

lllustrated Parts Catalog

International Standard Atmosphere

Joint Airworthiness Authority
Joint Airworthiness Requirements

Line Check List
Long Range Cruise
Long Range OPerationS

Maintenance Advisory Notice
Maintenance Control Center
Maximum Continuous Thrust
Minimum Descent Altitude

Minimum Descent Height

Minimum Equipment List

Microwave Landing System
Maintenance Management Exposition
Master Minimum Equipment List
Maximum Operating Mach number
Minimum Navigation Performance Specification
Modifications

Maintenance Organisation Exposition
Maintenance Planning Document
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MRB
M MRBR
MSA
MTBF
MTBR
MTBUR
MTOP
MTOW

N &
NAI

NAT

NDB

NPA

NT

NTO

occC
OCM
OPS
OR

PCM
PIREPS

PIN
PM
PPIPC

Q ars
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Maintenance Review Board
Maintenance Review Board Report
Minimum Safe Altitude

Mean Time Between Failure

Mean Time Between Removal

Mean Time Between UnscheduledRemoval

Maintenance Task Operating Plan
Maximum TakeOff Weight

National Airworthiness Authorities
Nacelle Anti Ice

North Atlantic Tracks

Non Directional Beacon —Nav Aids
Notice of Proposed Amendment
Note

No Technical Objections

Operational Control Center
Oil Consumption Monitoring
OPerationS

Operational Reliability

Program Certification Manager
Pilot Reports

Part Number

Published Minima

Powerplant lllustrated Parts Catalog

Quarts (in US: 0.946 L)
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RFFS
RH
RTB
RVR
RWC

SB
SSA

TAS
TAT
TCDS
TDD
Techlog
TIR
TFU
T/O

TP
TSM

VSB

VMO
VOR
VIS

WAI

ZFW

Rescue and Fire Fighting Services
Relative Humidity

Reliability Tracking Board

Runway Visual Range

Returning Wind Component Runway

Service Bulletin
System Safety Assessment

True Air Speed

Total Air Temperature

Type Certificate Data Sheet
Airbus Technical Design Directives
Technical Log Book (AML)
Technical Incident Report
Technical Follow-Up sheet
Take-Off

Technical Publication

Trouble Shooting Manual

Vendor Service Bulletin
Maximum operating Speed

Very Omnidirectional Range- Nav Aids

Vertical Speed

Wing Anti Ice

Fuel Weight
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