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FOREWORD

In accordance with Annex 13 to the Convention on International Civil Aviatganization(ICAO)
and Rule3 of Aircraft (Investigationof Accidentsand Incidents) Rules2017,the soleobjectiveof the
investigationof an Accident/Incident shall be the prevention of accidents and incidents and not
apportion blame or liability. The investigation conducted in accordance witlprinasionsof the
abovesaidrulesshallbe separatefrom anyjudicialor administrativeproceedingso apportionblame

or liability.

This document has been prepared based upon the evidences collected dunnegstigation, opinion

obtained from the experts and laboratory examinatiorvafious components. Consequently, the use

of this report for any purpose oth#ran for the prevention of future accidents or incidents could lea
to erroneousnterpretations.
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GLOSSARY

AAIB Aircraft AccidentinvestigationBureau
AGL AboveGroundLevel

AMSL AboveMean Seal_evel

ARC AirworthinessReviewCertificate
ARP AerodromeReference Point
ASDA AccelerateStopDistanceAvailable
ASR Airport Surveillancéradar

ATC Air TrafficControl

ATPL Airline TransportPilotLicense

CoA Certificateof Airworthiness

CVR CockpitVoiceRecorder

CPL CommerciaPilotLicense

DGCA DirectorateGeneralof CivilAviation
DFDR DigitalFlightDataRecorder

FCOM FlightCrewOperationManual

FDM FlightDataMonitoring

FMC FlightManagementComputer

ft Feet

fpm Feetper minute

Hrs Hours

IATA InternationalAir TransportAssociation
ICAO InternationalCivilAviationOrganisation
ILS InstrumentLandingSystem

kg Kilogram

Kt Knot

LDA LandingDistanceAvailable

LLZ Localiser

m Meters

MCP Mode ControlPanel

MEL Minimum EquipmentList

METAR MeteorologicalTerminalAir Report
MSN ManufacturerSerialNumber
MTOW MaximumTakeOff Weight

NDB NonDirectionalBeacon

OEM OriginalEquipmentManufacturer




nm NauticalMiles

PAPI Precision ApproacRathindicator
PCN PavementClassificatio™Number
PIC Pilotin Command

RA RadioAltitude

RESA RunwayEndSafetyArea

RWY Runway

] Seconds

SOP StandardOperatingProcedures
TODA Takeoff DistanceAvailable
TORA Takeoff RunAvailable

TWR Tower

VOR VHFOmnidirectionalRange
VHF VeryHigh Frequency

UTC UniversalTimeCoordinated




SUMMARY

SeriousincidentinvolvingM/s Air ArabiaA320aircraft A6cAOTat Ahmedabad

on 6 June2022
1. Aircraft  [Type A320
Nationality UAE
Registration AG-AOT
Countryof Manufacture France

Owner

Wilmington Trust Company

2

3 Operator Air Arabia

4 Pilot ¢ in cCommand ATPLHolder

5. CoPilot ATPIHolder

6 Placeof Incident Mumbai FIR

8 Lastpoint of Departure Chittagong

9 Intendedplaceof Landing Abu Dhabi

10. Date & Timeof Incident 06June2022at 1519UTC
11. Passengersn Board 140

12. Extentof Injuries Nil

13. Crewon Board 02 Pilots,04 CabinCrew
14. Extentof Injuries Nil

15. Phaseof Operation Cruise

16. Typeof Occurrence

System/Component Failure or

Malfunction (Powerplant) (SE#P)

(All thetimingsin this report arein UTQunlessotherwise specified)




SYNOPSIS

OnJune6™ 2022, M/s Air Arabiaaircraft planned aflight for sector Chitagongg Abu Dhabi with calll
sign AIY062. The flight was scheduled passenger flighperated with an Airbus A32§pe aircraft
bearingregistrationA6-AOT

The flight was operated by an ATPL holder PIC and a Gk GoPilot. The flight ADYOG®#parted
from Chittagong airportat 1237 UTC.

While the aircraft was cruising at FL340, crew observed high N1 vibrations. Subsequently, Engi
failed. The crew carried out the ECAM actions and MAY DAY was declared. Thereafter, the ai
was diverted toAhmedabad Aircraft landed atAhmedabadat about 1545 UTC No damage was
reported to aircraft or on ground. None of the crew or passengers \wguoeed.

The occurrence was classified as a Serious Incident as per Aircraft (Investigation of Aerident
Incidents) Rules, 2017nvestigation was ordered into the Serious Incident vatder no. INV
12012/1/2022AAIB dated 13 June 2022nder Rule 11(1) dircraft (Investigatiorof Accidentsand
Incidents)Rules2017.

An acredited representative fromBEA France, the state of design and manufacture of the aircr
and its engines, and the state of registration of the aircraft, UAE participated in the investigation

ne #:
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1. FACTUAINFORMATION

1.1 HISTOROFFLIGHT

On B June2022, M/s Air Arabigplanned a flight for sector @hagongAbu Dabhivith call signAD¥
062 The flight was &cheduled passenger fliglperated with a Airbus A32€214 type aircraft
bearingregistration AGAOT The captain was the pilot flying, and the first officer was the pilot
monitoring. They wereassisted in the cabin by 04 Cabin Cr@e flight was operated unddFR
conditions.

The aircraft has earlier in the day operated 02 flight from Khartoum to Abu Dhabi and Abu Dhabi
Chittagong. The occurrence happened during tHeflgjht of the day. The flight plan of the aircraft
submitted to the Chittagong Airport Office was as follows:

ADY062_VGEG_220606_1132_OMAA
RECEIVED ABIf06-22 13:57:25

TAM6012 061357

FF VAAHAIDC

061357 VANPAIDC 2.002829220606135723.92DB (ABtADY062/A4776/GEGNINIM/1432F340

to

OMAAS8/1S9/A320/M-10/SWYDE1FGHIJ1RZ/LBINFINO463F340 DCT BPL L639 AGRIX L639 RASK

N881 KIPOL L444 TOLDA M628 TULBU Z855 SODEX N563L3MPEN/MA1B1C1D1L101S2TL

COM/CPDLC DAT/VM DOF/220606 REG/AG6AOT SEL/RSGERGIOBHRVR/075 OPR/ABY PER/C

RMK/ADCKY895 ACASII EQUIPPED OCC CONTACT 971881483894

As per ETLB, aircraft chocks off time recorded w&8 12T CAfter clearance from ATC, the aircraft
lined up on runway 23 of Chittagong airport and took off at around 1237 W€ takeoff from
Chittagong airport, the aircraft left the Dhalerspacearound 1304 UT@Gnd came in contact with
Kolkata ATCAs per the flight plafiled at Chittagongthe flight level selectetbr aircraft AGAOTfor
the sectorChittagong Abu Dhalwas FL 340.

At approx.1307 UTC, the KolkatATC assignethe FL340 to the aircraft. Crew acknowledged th
instruction and started climbing to the assigned level1lA04UTC, Kolkata ATC asked the crew to

(4]

switch over to Nagpur frequency 123.9 MHz. While the aircraft was at waypoint ASOPO, aircraft made

contact with Nagpur ATC ad05UTC. Thereafter, Nagpur ATC asked the crew to proceed directly
waypoint NNIM.

At 1415UTCgcrewrequested Mumbai ATC to grant clearance to clatiiude FL360asweatherwas
Y20A0SR 2y GKS OdzZNNBy G 7Tt ./Sabkequeriths Musnbai £TE cldared\iip
aircraft to climb to FL360. Aoom sound was heard in the cockpit by both crewsjgproximately
1428 UTCQwhile cruising at FL360

to

NJ

As per the statement of PIC, the flight crew observed N1 vibration intermittently which reached upto

=

9.9 CUfor a second and subsequently dropped to £8 This occurred twice in succession and late
9/!'a ¢FNYyAy3a ahL[ CL[¢9w /[ hD¢ 3ISYSNIGSR® ¢

Atabout1511 UTCthe first officer contacted Ahmedabad ATC and relayed the transmigséooh | 5 !
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MAYDAY MAYDAY Engine failure, descending 360 to FL250, right headiwy&dthe aircraftwas
near waypoint BXQM and, subsequentlyrequested diversion to Ahmedabath response to this,
Ahmedabad dwer 2 y (i N2 f £ S NJROGER RRGER S RBY | 503 UTCthie First Officer

LI a3SR GKS AYyF2N¥IGAZ2Y aLI aaiAy3a Clonn | YR O

l KYSRFOFR !¢/ NBALRYRSR awlRIFENE whD9w a! 5
GdzNY NRIKG KSFRAY3I npn @GSOG2NAYy3 F2NI L[ { w
RANBOG G2 !'19d CANBG 2FFAOSNOEO|IYRBHESRISRY
provide the latest weather. Subsequently, ATC provided the latest weather update to the aircra]
151519 UTC

The First officer made the announcement on PA and informed passengers that due to engine fai
they are turning to Ahmedabad and meanwhile the cabin crew was instructed to secure the ca
Thereatfter, crew followed the approach Checklist.

Full emergency was declared by Ahmedabad airport at 1519 UTC and accoridieagBOP was
followed and all the concerned departments were informeficcording to the Ahmedabad
International Airport Occurrence report prepargubst incident, two CFTs and one Ambulance wa
positioned on PDPPlanned Descend Poirdj 1522 UTC. diditionally, One CFTlang with another
ambulancewasJ2 aA GA2y SR |G ¢lFLEAS6lIE& WCQ O0C2EGNRGO D
L2&AGA2YSR 6hyS | (egitnindokranivay 23) ButhetmgrR, tioyir Handlingd
Agency wamformed to arrange foe Pushback Tug, Towing arm and Headset Operator.

Ahmedabad ATC instructed aircraft to report preference of Approach. The First Officer respo

a tN
ft at

ure;
bin.

nded

GNBIdzSadAy3a L[{ %¢d {dzoaSl iREGEE (P X KISINGS I F 2 \ENEP |

had released the aircraft and instructed to contact Approach Radar 119.8 MHz.

At 1541:27 UTC while the aircraft was 9 Nm from the touchdown, Approach Radar Controller cleared

the aircraft for ILS approach and instructed to contact Tower 119.6 MHz.

At 15:43:16 UTC, Tower controller cleared the aircraft for landing at runway 23 and passed the we|
information wind 200 degrees 12 knoiBhe aircraft touched down safely on runway 23 at about4l5
UTC.After landingof aircraft, One CFT along with one ambulance followed the aircraitcraft
g OF GSR NHzyél & Ho @Al C¢lFEASLIE W/ Q o6/ KFNIAS
FTNRY ¢FEAGI & WDQ {2MAYDAYYWERNing was kayidelledyb§ the de AAL 15
UTC, the full emergency was revoked and concerned departments were intimated.

As per ETLB, chocks on time recorded was 1550 UTC and the total flight duration was 3 hrs 08 m

As part of the checklist, the fuel switchrfthe left engine was shut offCockpit Crew instructed the
CCl to disarm the door and thereafter all the passengers deboarded the aircraft safely.

1.2 INJURIES TO PERSONS

There were no injuries.

athe
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1.3

DAMAGE TO AIRCRAFT

An inspection of the aircraft found no damage except to the No.1 engine, a CHB156

1.4 OTHER DAMAGE

There was no damagexceptto the engine

1.5 PERSONNEL INFORMATION

1.5.1 PILOT IN COMMAND
Nationality Australian
Age 56 Years 11 months
Date of Joining the Organisation 07 April 2022
License Type ATPL
Date of issue of License 26 May 2022
Validity of License 25May 2030
Category Aeroplane
Endorsements as PIC Captain
Date of Medical Exam 09 May 2022
Medical Validity 09 May 2023
FRTOL Date of Issue/Validity 26 May 2022
RTR Date of Issue/Validity 26 May 2022

Total Flying Experience

19783 hours

Hours Flown on Type

19346 hours on multi engineno data on total
hours on A320

Previous Flight (Date of Last Flight)

04.06.2022

Experience as PIC on Type

16167 hours on multi engine as PIC

Hours of flying at the time of
incident

19829 hours

Hours flown in last 365 days 46.08hours
Hours flown in last 180 days 46.08hours
Hours flown in last 90 days 46.08 hours
Hours flown in last 30 days 46.08hours
Hours flown in last 7 days 46.08hours
Hours flown in last 24Hrs. 00

Previous incident history

Not involved in any serious incident/accident

Last Annual Line Check (ALC)

01 June2022

PIC had a rest period 81:32Hrs before operatinghittagongAbu Dhabsector. He had completed
his last Ground RefresherTrainingand Annual Line Cheadn 7 April 202 & 01 June 2022
respectively Further, the PIC had undergotest ProficiencyCheckon 10 May2022.




1.5.2 FIRST OFFICER

Nationality Pakistan

Age 28 years 3 months
Date of Joining the Organisation 20Jan2022
License Type ATPL

Date of issue of License 08 Oct2019
Validity of License 07 Oct2027
Category Aeroplane
Endorsements as PIC First Officer
Date of Medical Exam 11 Oct2021
Medical Validity 26 Oct2022
FRTOL Date of Issue/Validity 20June2017
RTR Date of Issue/Validity 20June2017
Total Flying Experience 3384 hours
Hours Flown on Type 3314 hours
Previous Flight (Date of Last Flight) 05June2022
Experience as PIC on Type None

Hours of flying at the time of

incident 2260hours
Hours flown in last 365 days 209.13hours
Hours flown in last 180 days 209.13hours
Hours flown in last 90 days 191.63 hours
Hours flown in last 30 days 64.55hours
Hours flown in last 7 days 10.9hours
Hours flown in last 24Hrs. 10.9hours
Rest period before the flight 12 hours
Previous incident history Not involved in any serious incident/accident
Last IR/PPC 31Jan2022
Last Annual Line Check (ALC) 13March2022
Last Ground Refresher 26 May2022

The cepilot had 2035 Hrs of rest period before operating th&hittagong Abu Dhabsector.Hehad
completedhis LastGroundRefresher Trainingnd Annual Line Cheda 20 Jan2022 & 13 March
2022 respectivelyFurther, he copilot had undergonédast Proficiency Chean 23 Jul 2021.




1.6 AIRCRAFT INFORMATION
1.6.1 General Information: Airbus A32214

Airbus A32214 B a subsonic, mediwmange, civil transport aircraft. The aircraftgeweredbytwo
highbypasgurbofan engineson wing-mountedenginepods.Thespecifiedminimumcockpitcrew to
operate the aircraft is two. Aircraft Systems relevant to this incident are briefly discussed
subsequent paragraphs.

1.6.1.1Aircraft Engine
The aircraft has two CFM International CFME®S engines thiasupply power to the aircraftThe
engines are turbofan engines that have:

Tt
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Figurel: Aircraft Dimensions
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Figure2

LP COMPRESSOR TURBINE ASSEMBLY

The LP compressor turbine assembly has One LP compressor, One LP shaft, One LP turbine|

shaft connects the LP compressor to the LP turbiime LP compressor has a fan and 4 stages, and
LP turbine has 4 stages.

HP COMPRESSOR TURBINE ASSEMBLY

The HP compressor turbine assembly has One HP compressor, One HP shaft, One HP turbine.
shaft connects the HP compressor to the HP turbine. The HP compressor has 9 stages,Hind
turbine has a single stage.

COMBUSTION CHAMBER

The combustion chamber burns a mixture of fuel anghHPressure compressoair. The FADEC
controls the fuel/air mixture in accordance with the position of the thrust lever and the aircr
operating conditions. The combustion chamber is an annular assembly with fuel nozzles and
igniters. The combustion chamber is between tié compressor and the HP turbine.

1.6.1.2 MCDU

Post incidents, with the help of the MCDéuhy system or component defect/failure occurred at any
phase can be ascertained and accordingly maintenance action can be initiated.

REFER PAGE:

. The MCDU shows the active system in green,
the other systems in white.

- It displays GMT/DATE INIT if the cockpit
clock has failed or after a power interruption
longer than 200 milliseconds.

- It displays PRINT only if the
printer is installed.

. Pressing the PRINT key prints out the
corresponding report on the
printer on the pedestal.

- It displays SEND only if ACARS is installed.

- If the CFDIU fails, a backup mode takes over.

Figure3
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As per the Aircraft FCOMhe LAST LEG REPORT (on the ground) or the CURRENT LEG RE
flight), list all class 1 failures and class 2 faults and all system failure and system fault messages re
by the CFDECENTRALIZED FAULT DISPLAY $¥&TiEMhe last flight leg or the current flight leg.
Pressing the IDENT key displays a list of the systems (called identifiers) affected by the failure o
which helps the pilot or maintenance person to identify the failure or fault.

On ground, theCFD$resent following maintenance reports:
w [Fad £S3 NBLR NI

[Fad €S3 9/ ! a NBLRNI

t NEGA2dza £ S3 NBLRZ NI

| A2y A0&a adl Gdza

€ € € ¢

{2a0GSY NBLRZ2NI (Sad

w t-fghtiieport.
1.6.2 Aircraft Specific Information (AGAOT)
Airbushaddelivered the aicraftinvolved in this serious incident to Air Arabia Airlines38mugust
2017; andrecord showg that the airplane was registered #6-A0Tand inducted in their fleebn 4
August2017¢ KS | ANONI Fi& A& NBIAAGSNBR dzy RSNJ OF 4GS
and night operatiorunder VFR& IFRconditions.

AircraftModel A320214

Aircraft MSN 7797

Yearof Manufacture 03 August2017

Nameof Owner WILMINGTON TRUST COMPANY
Certificateof Registration(Cof R) UAECORL005

Certificateof Airworthiness(Cof A) UAECOA0491

Category TRANSPORT PASSENGER
ARCissued 15 July 2021

ARGralidupto 02 August 2022

Aircraft EmptyWeight 38472Kg
MaximumTakeoffweight 77000Kg

Dateof lastAircraftweighing 04 uly 2021
OperatingEmptyWeight 43359Kg

Max UsableFuel 18.9Ton

NextWeighingdue 04 Jly 2025

Total Aircraft Hours 19613:38Hrs
Lastmajorinspection A checlkcarried out on28 May 2022
Listof Repairscarriedout after lastmajor | Nil

inspectiontill date of incidert:

EngineType CFM565B

Dateof Manufacture(LH Engine) 28 Jure 2017
EngineSI.No.LH 729310
Lastmajorinspection(LH) Nil

POR
pceiv
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Listof Repairscarriedout after lastmajor | Nil
inspectiontill date of incidert:

TotalEngineHours/CyclegLH) 19616:44Hrs/6224 CSN
Dateof Manufacture(RHENgine) 29 Jure 2017
EngineSI.No.RH 729307
Lastmajorinspection(RH) Nil

Listof Repairarriedout after lastmajor | Nil
inspectiontill date of incidert:

TotalEngineHours/Cycle¢RH): 19616:44Hrs/6224 CSN
AeromobileLicense AE170008001

AD,SB Modificationcomplied Found omplied on the day of incident
(LHENGINE):

AD,SB Modificationcomplied Found omplied on the day of incident
(RHENGINE):

1.6.2.1Engine Maintenance Events

As per the records shared by operat@fFM56 5B Engine with ESR29310 wawriginally installed on
the aircraft AGAOT andsince then it wasever removeddr any shop visitill the Engine IFSiDcident

occurred on 6June2022. The engineas maintained as per the MPD andthé mandatoryscheduled

inspections and tasks were followed accordingly.per the records, in last 5 years, a total of 3 events

of engine tailpipefire after shutdownwere reported on the involved engindhese events were
reported on 10 Sept 2021, 25 Jan 2022 and 26 Feb 2022.

After each ofthose events TSMwas followed and troubleshooting actions were carried out. Th
aircraft was released to serviedter thereplacement of damaged oil inlet cover assei@blINo other
parts/components were replackin the exhaust area during tee maintenance activities.

As per Air ArabiaEngine health is monitored on weekly basis where endiaalth reports are
provided by Power Plant Development department. Last one month report of the involved engine
checked andNiltobservation was found regarding tliengine #High Nlvibration except the PIREP
report of 5th June 2022.

hy pGK WdzyS HAaHHI & LISNI tLwO9t oOotAf200 NBLR
.9¢299b wm®dn ! b5 HPH Lb /w]L{9 Cwha ¢ht hC
troubleshooting was carried out in accordance with TSM and OPS te&D&C-for both channels was
also carried out as per the AMM. Test passed and no fault was recorded. Last leg report on
channels A & B, no faults recorded. Nil PFR messages, EVMU last leg Nil recordgesicasEed.
However, it was suggested toesv to monitor this parameter during subsequent flights and repo
further.

The aircraft and its engines were being maintained as per the GQ\A approved W! A N
al AyaSylyOS t NEANI YQ 02y &duds arkyglaAl bhdpectbhgPrefiigRt N
checks, Extended Transit, A Checks) were carried out as and when due befm@daet.

1.7 METEOROLOGICAL INFORMATION

TheMETARIissuedfor Ahmedabad airporat aroundthe time of accidentand subsequentiversion

—
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till the aircraft landed at runway 28ere as follows:

Time(UTC) Winds Visibility | Clouds| Tempo ¢ /| QNH | Forecast

1500 210/12 Kt 4000 mFU| NSC 36 1002 | NOSIG

1530 200/12 Kt| 4000 mFU| NSC 36 1003 | NOSIG

Table3: Meteorological Data

As per the reported weather conditionso significant weather forecast wescordedat around time
of serious irident in Ahmedabad.

1.8 AIDS TO NAVIGATION
Following Navigatioiids are available at Ahmedabad International Airport (Vyestperthe AIP.

Type of | Identification | Frequency (ies), Hours of | Geographical Elevation of
Aids Channel operation | coordinates transmittin
number(s) g antenna
1 2 3 4 5 6
LOC23 IAHD 110.300 MHz H24 230349.52002N
0723712.19069E
GP23 IAHD 335.000 MHz H24 230514.52701N ---
0723837.00225E
DME ILS IAHD CH40X H24 230514.34606N 211 FT
23 0723836.91467E
MKR AH 215.000 K Hz H24 230829.0N
0724158.8E
DVOR AAE 113.100 MHz H24 230405.63215N
0723744.69617E
DME AAE CH78X H24 230405.48453N 218 FT
0723744.14526E

Table 4: Nav Aids available at Ahmedabad

1.9 COMMUNICATIONS

Aircraft made contact with RSR unit of ATC Ahmedabad on VHF frequency 123.4 MHAUTC
approximately At 1526 UTC, aircraft was handed over to ASR unit on frequency 119.8 MHz
thereafter, aircraft was assisted landing by TWRn frequency 119.6 MHZ he aircraft maintained
positive contact with ATC till end of the flight. Tinenscript ofrelevantcommunicationwith ATGs
tabulatedbelow:

Unit: RSR Frequency: 23.75 MHz

TIME TRANSMISSION
15:11:41| AMD CONTROL X2 MAYBY MAYDAY MAYDAY ENGINE FARESREENDIN
360 TO F250 RIGHT HEADING 300
15:11:52| ADY062 RADAR ROGER TURN RIGHT HEADING 300 ROGER MAYDAY
15:12:48| ADY062 RADAR
15:12:51| ADYO6STANDBY
15:13:28| AH. ADY062 MAYDAY PASSBMGAND WE REQUEST VECTORSHNHEHDABAL
AND LATESTBATHER

13

and




15:13:38

ADY062 RADAR ROGER. ROMBYDAY TURN LEFT HEADING/BRITORING
FOR CORRECTION TURN RIGHT HEADING 050 VECTORING FOR ILS AP
RWY23

15:13:52

ADY062 RADAR

15:13:53

ROGER RIGHT HEADING 050 VECTORING ILS APPROACH 23 ADY062

15:14:00

ADY062 RADAR AFFIRM PROCEED DIRECT TO AAE NOW

15:14:06

PROCEEDING DIRECT AAE ADY062

15:14:25

ADY062 RADAR REPORT TOTAL PERSONS ON BOARD AND ENDURANC

15:14:27

AH WE ARE TOTAL 146 ON BOKR PASSENGERS 6 CREW STRAARBY
ENDURANCE

15:15:00

ADY062 RADAR PROCEED DIRECT AAE REPORT ETA AHMEDABAD

15:15:06

AHMEDABAD ADY062 ENDURANCE 3 HOURS

15:15:10

ADY062 RADAR ROGER COPIED

15:15:12

AND SIR REQUEST LATEST WEATHER FOR AHMEDABAD PLEASE

15:15:19

ADYO062 LATEST AHMEDABAIAVHER TIME 1500 WIND 210 DEGREENOT
VIS. 4000 M IN SMOKE NSC TEMPERATURE 36 DEW POINT 24 QNH1002
NOSIG

15:15:38

COPIED VIS. 4000 IN SMOKE QNH 1007 ADY062

15:15:59

ADY062 RADAR

15:16:00

GO AHEAD

15:16:02

CONFIRM READY FOR FURTHER DESCEND

15:16:04

AFFIRM WE ARE READY FOR DESCEND

15:16:06

ADY062 RADAR ROGER DESCEND TO F160

15:16:10

DESCEND FI60 ADY062

15:17:31

ADY062 RADAR CONFIRM LIB¥GINE FAILURE OR RIGHT ENKAINERE

15:17:35

LEFT ENGINE FAILURE ADY062

15:17:36

ADY062 RADAR ROGER COPIED

15:17:42

ADY062 RADAR DESCEND TO F100

15:17:44

DESCENDING F100 ADY062

15:21:03

ADY062 RADAR REPORT PREFERENCE OF APPROACH

15:21:07

REQUESTING ILS Z ADY062

15:21:09

ADY062 RADAR ROGER EXPECT RADAR EBUT®RAPPROABM/Y?23

15:21:13

ROGER RADAR VECTORED ILS Z ADY062

15:24:18

ADY062 RADAR FLY HEADIN&VIBCTORING FOR ILS Z APPREGNCH23

15:24:23

CONFIRM HEADING 085 FOR ADY062

15:24:28

ADY062 AFFIRM FLY HEADIR&SVECTORING FOR ILS Z APPRRWEI23

15:24:34

COPIED 085 ILS Z RWY?23 ADY062

15:25:52

ADY062 CONTACT APPROACH RADAR 119.8

Transmissions in bold are from Controller

Communication held with ASR unitn frequency 119.8 MHz

15:37:11

ADY062 RADAR VIS. 4000 M CONFIRM VISUAL APPROACH ACCEPTABL

15:37:17

NEGATIVE WE WILL GO FOR ILS ADY062

15:37:20

ROGER

15:38:17

ADY062 RADAR TURN RIGHT HEADING 100

15:38:19

RIGHT HEADING 100 ADY062

15:39:33

ADY062 RADAR TURN RIGHT HEADING 125 POSITION 15 MILES FROM
TOUCHDOWN

15:39:40

RIGHT HEADING 125 ADY062

14




15:40:29| ADY062 RADAR TURN RIGHT HEADING 195 TO INTERCEPT LOCALISER

15:40:35| RIGHT HEADING 195 TO INTERCEPT LOCALISER RWY23 ADY062

15:41:23| LOCALIZER RUNWAY 23 ADY062

15:41:27| ADY062 9 MILES FROM TOUCHDOWN CONTACT TOWER 119.6

15:41:32| CONFIRM CLEARED FOR THE ILS ADY062

15:41:35| ADY062 AFFIRM CLEARED FOR ILS APPROACH RWY 23 CONTACT TOW

15:41:40| CLEARED FOR ILS ADY062 GOOD DAY

Transmissions in bold are from Controller

Communication held with TWR unan frequency 119.6 MHz

15:41:46) AHMEDABAD TOWER ADY062 MAYDAY ESTABLISHED FINAL ILS RWY 23

KNOTS

15:41:54| ADY062 AHMEDABAD TOWER RWY23 CLEARED TO LAND WIND 200 DE(

15:42:05| COPIED RWY23 CLEARED TO LAND ADY062

15:42:23| ADY062 WILL BE STOPPING ON RWY ADY062

15:42:30| COPIED

15:43:14) CONFIRM CLEARED TO LAND ADY062

15:43:16| ADY062 TOWER AFFIRM RWYZERARED TO LAND WIND 200 DEGREKISOTS

15:43:23| COPIED ADY062 CLEARED TO LAND

15:46:12) ADY062 VACATING C

15:46:16| ADY062 APPROVED

15:46:42| ADY062 YOU CAN GIVE US ANY STAND

15:46:46| ADY062 TAXI VIA G TAXI VIA C G STAND 42 FOLLOW FOLLOW ME JEEP

15:46:56| OKAY TAXI VIA C G STAND 42 FOLLOW FOLLOW ME ADY062

15:47:34| ADY062 AHMEDABAD TOWER TAXI VIA C G STAND42 FOLLOW FOLLOW,

15:47:44| COPIED C G STAND 42 FOLLOW FOLLOW ME

ADY062

15:47:48| ROGER

15:48:45| TOWER ADY062 DISREGARD WE ARE CANCELLING MAYDAY

Transmissions in bold are from Controller

1.10 AERODROME INFORMATION

SVPIA o et

B Sardar Vallabhbhai International Airport

Figure4 : Arodrome layout, Satelite Image

ThelATAlocation Identifier code
iSAMD andICAO location

Indicator code is VAAH for Sardar

Vallabhbhai Patel International
Airport (SVPIA)AhmedabadThe

airport is authorized for VFR/IFR
operations.The airport is located
at an elevation of 57.6 m AMSL.
The Airport Reference point
922 NRAYFGS8a I NI
latitude and 72° 37" 35.1" E
longitude. The Rescue & Firg

Fighting Services of Category 9 is available within ATC watch hours at Ahmedabad airport.
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https://en.wikipedia.org/wiki/International_Air_Transport_Association_airport_code
https://en.wikipedia.org/wiki/International_Civil_Aviation_Organization_airport_code

Runwaycharacteristiceanddeclareddistancesare shownin the followingtables.

RunwayPhysicalCharacteristics
Runway [Threshold Co |Runway Strip RESA (m) [Threshold
Designator |ordinates Dimensions(m Dimension(m) Elevation(fee)
05 230357.45 N 3505 X 45 3625X280 90 X 90 180
0723720.66 E
23 230518.48 N 3505 X 45 3625X280 90 X 90 189
0723847.25 E
Table 5: Runway Characteristics
RunwayDeclaredDistances
Runway Takeoff Run|Takeoff distance|Accelerate stopLanding
Designator Available (TORA)available (TODAdistance Distance
(m) (m) available (ASDAAvailable (LDA)
(m) (m)
05 3505 3505 3505 3505
23 3505 3505 3505 3505

Table 6: Runway Distances

1.11 FLIGHT RECORDERS

Theaircraft A6cAOTwasequippedwith FlightDataRecorderand CockpitVoiceRecorder.TheFlight
Recorders were removed from the aircraft at Ahmedabad after the occurrence. The download of ¢
was carried out by AAIB and the units were released to the OpefakDRaw data of the incident
flight wasmadeavailableto BEA, FranceFurther, recording of all the four channels was availainle
the CVR and was availalitg investigation

1.11.1 DIGITAL FLIGHT DATA RECORDER

Theraw DFDR data watownloaded by AAIB ardhtafile AGAOT FDR 206-22 was shared with BEA
through a secured file sharing on 24th June 2022. The aircraft manufacturer Airbus provided
associated decodindata frame referenced f1024facf022and the data analysis report was made
available to AAIB by BEA, Fraricethe FDR, the last recorded flight walated 6th June, whiclas
coherent with the event datdlt is further corroborated from the fact thaduringinflight engine# 1
failure occurredand thiswas deducedrom the engine parameters viation. This allowed to confirm
that the last recorded flight in the FDR file corresponds to the flight of the event.

The factual information retrieved from the FDR is tabulated below:
UTCtime

Pressure FDRfactual information Comment
Altitude

CAS

Takeoff from RWY23 Chittagongairport (Bangladesh)
ENG#1 N1 vibrations increased to 3.1 (During the previous flight, the
while the ENG 2 N1 vibrations stayed aroulevel of Eng#l N1 vibrations
0.7 CU. was quite similar, as it wa
around 2.5 CU during cruise.

12:36:52

lata

the
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12:37:27

2921t

All gearswere uncompressedPitch was 10.2

164kt  |nose up, and altitude started to increase.
12:40:00 ENG#1 N1 vibrations started to
oscillate between 0.5 CU and 2.6 CU.
Cruise
13:10:41 339641t |Aircraft reached its cruising altitude. Altitug
270kt ftrack mode activated. Selected altitude w
FL 340.
The oscillations on the EN(&. N1 vibration
parameter increased in frequency but the
amplitude stayed approximately the same.
13:41:33 34 000 ft[The oscillations on the EMG N1 vibration
267 kt  |parameter faded off.
14:00:50 33 968 ft[There waso longer oscillations on the EN
267 kt  #1 N1 vibration parameter.
The ENGH#L N1  vibration level
remained steady around 2.5 CU.
14:15:14 33 996 ft|Selected altitude increased to FL 360. Altity
268 kt [started to increase. Climimode activated.
14:19:17 35 964 ft Altitude track mode activated.
258 kt  Selected altitude was FL 360.
ENGINHA FAILURE
15:06:03 36 016ft ENG#1 N2 rotation speed decreased fro
258kt 194.25%0 aminimumof 91.88%, andvas no
longer equal to ENG2
N2.
15:06:06 36 012ft ENGH1 oil pressure decreased from3 psi to/Confirmation  with  Safral
258kt 40 psi while the ENG 2 oil pressure stajAircraft Engines that at that
constant at 43 psi. moment there was an engin
stall, visible with the decrease
N1 and N2, fuel flow and o
pressure, and in particular th
decreaseof PS3 Enginestall
wasrecovered.
15:06:07 [36 028ft [ENG#1 PS3 decreased from 118 PSI to 7After the engine stall wa
258kt |PSI. recovered, the EGT and fuel flg

ENG#1 N1 vibrations, which were around
CU, increased rapidly to 9.9 CU. At the sé
time, ENG 1 EGT increased from 644°(
696°C. ENG 2 EGT stayed around 635
During 1 second, ENG 1 N1 and N2 rota
speeds dropped, before increasing back. E
1 fuel fbw increased from 1220 kg/h to 129
kg/h. ENG 1 N2 vibrations increased frém

were higher, due to damage (
the engine vane.

CU, upto 2.4 CU.
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15:06:10 36 008ft ThealarmENG#1 N1vibration advisory was
258kt  jactivefor 5 seconds.
15:06:16 36 008ft ENGH#1 N1 vibrations reduced to 2.4 CU. E
258kt |1 EGT started to increase.
15:06:40 36 000ft [Engine page was display&m 16 seconds.
257kt
15:07:08 35984ft ENG#1 N1 vibrations increased to 9.9 CU ¢
258kt the alarm ENGL N1 vibration advisory wa
active during 3 seconds. At the same time &
during 1 second there was a drop of ENG 1
ENG 1 oil temperature started to increase.
15:07:15 35988ft ENGH#1 N1vibrationreducedto 2.3 CU.
258 kt
15:09 PFRnessage
ENGLOILFILTERLOG
15:09:03 36 028 ftMaster caution was activior 4 seconds.
260 kt  [Engine page was display&at 20 seconds.
15:10 PFR message ENG 1 STALL
15:10:23 35 992 ft|At the same time, ENGL N1 and N2
258 kt  [dropped SuddenlyN1 vibration increased tq
9.9 CU, and the alarm EN£& N1 vibration
advisory activated. ENG1 N2 vibration
started to increase from 2.4 CU to 9.9 CU.
ENG#1 fuel flow dropped from 1305 kg/h t
428 kg/h. ENG 1 oil pressure and ENG’S3
started to decrease.
Both engine throttles stayed at 24° (CLIMB
15:10:28 35 968 ftMaster caution was active during 2 second
258 kt
15:10:39 35 964 ft ENGH#1 throttle lever decreased from 24°
253 kt  |(CLIMB) to 0° (IDLE).
15:10:47 35 972 ft Mastercautionactivatedup to 15:11:25, with
250 kt  [some pauses.
15:10:57 [35 960 ft ENGH#2 throttle lever increased from CLIME
248 kt  to FLEX/MCT.
15:11 PER messages ENG 1 FAIL
AFS:28V PWR 11XU1 ELEC (
FAULT
Descent
15:11:16 359921t |Selectedaltitude decreasedo FL 330.
241kt
15:11:19 35992ft Descenimodeactivated.
240kt
15:12 PFRnessages
ENGLEGTOVERIMIT
ENG 1 SHUT DOWN

18




15:12:36 [34504ft ENG #1 EGT overlimit activated for 12
246kt  |seconds. Master caution activated. ThEN(
#1 EGTstartedto decrease.

15:12:40 [34456ft ENGH#1 masterleverwassetto OFF.

246kt

Landingon RWY23 at Ahmedabadairport (India)
15:44:59 412ft Bothmainlandinggearswere compressed.
121kt
As perFDRdata, no fire warning was generated during the fliglwtd crew managed to land the

aircraft safely at Ahmedabad airport 85:44:59UTC.

The post flight report generated after the flight revealed that the first event mesgmgtining
Engined @ a0BBY & hL[ Owa§ragBtered/at[150®YTC when the aircraft was in cruis
LK &S® ' mpmn ! ¢/ X (K Sgotregi€iered Bnd Si@rdyeimindted bSD1 v
¢/ GKS ySEG S¢Sy a9bD m C!L[é 61& NBIAAGS
5h2bé¢ 020K 6SNB NBIAAGSNBR G mMpmHu !¢/ @
I Printed: 13/06/2022

| 10 J[Frighe Number J[Gos2 || ) || a6-a0T
"me CGP "Firn Event Date "06 Jun 22 - 12:44
| AMD ||uast Event Date J|os un 22 - 16:29
CMS:PFR_TAB
Phase Date Time ATA Source Title Subtitle Class Occurrence History Priority Dispatch Message Work  Note
06-CRUISE 06 Jun 22 - 15:09 7700 [ENG 1 OILFILTERCLOG] el X false
06-CRUISE 06 Jun 22 - 15:10 7700 [ENG 1 STALL(2)] false
06-CRUISE 06 Jun 22 - 15:11 7700 [ENG 1 FAIL] false
06-CRUISE 06 Jun 22 - 15:12 7700 [ENG 1 EGT OVER LIMIT] false
06-CRUISE 06 Jun 22 - 15:12 7700 [ENG 1 SHUT DOWN] false
[null] false
06-CRUISE 06 Jun 22 - 15:11 242255 AFS 1 [AFS:28V PWR 11XU1] PELLHL LKL false YES
[null] false
06-CRUISE 06 Jun 22 - 15:11 2400 [ELEC GEN 1 FAULT] B R E R false

[null] false

Table7: PFR Data

FDR data was utilized to prepare the FDdsencompassing significant events occurred during the

flight and theyare attachedasAnnexureWACo this report

1.11.2 COCKPIT VOICE RECORDER
As per the aircraft FCOM, the CVR variant irestadh the aircraft retain&ast 2 hours of recordingnd
it records the followind Tt

-Direct conversations between crew members in the cockpit

molEf FdNIE 6FNYAy3IA a2dzyRSR Ay GKS 0201 LA

K
m ol dRA2 O2YYdzyAOlGA2ya NBOSAGSR FyR GNIyaYAd
y

m LYGSNO2YYdzyAOFGA2ya O2yBSNAIF (A2 0SG6SSYy

a
m ! yy2dzyOSYSyida GNIyaYAGOISR 20SNJ GKS t! aesq

control panel.

After the incident, the CViRas downloaded anthe content of CVR washecked.CVRecorded all
the four channels and recording quality was satisfactdhe relevant portion of the CVR is provided

& —
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Analysis of Cockpit voice recordesnfirmedthat all the applicabléSOR to be followedafter the
engine failurewere followed by the crew.

1.12 WRECKAGE AND IMPACT INFORMATION

At 1511UTCG MAYDAY was declarednd thereafter aircraffperformeda single engindandingat
Ahmedabadairport safely

1.13 MEDICAL AND PATHOLOGICAL INFORMATION

Not relevant to the flight.

1.14 FIRE

No fire reported pre or post landing.

1.15 SURVIVAL ASPECTS

The seriousncidentwassurvivableandnone ofthe passengersr crewwereinjured.

1.16 TESTS AND RESEARCH

1.16.1 Engine Teardown Inspection
The strip examinatioovasOF NNA SR 2dzi |4 h9aQa FIFOAftAGE A
various components and modules were carried out later at Lahs. figure 5 below shaswcross
section of Engine and aft sump area.

L ey T IV U P o

Air/Oil Separator

Center Vent Tube

Oil Inlet Cover

#4/5 Oil Supply
Tube

Figure5
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The observations made during the Strip examination of engine and detailed component examinagions

relevant to the investigatiofiollows.

1. HPT Blades were found with heavy rubbamgl the HPT rear shaft was damaged.

HPT REAR SHAFT EXAM

#4 bearing

HPT rear shaft rupture is due to unbalance (# 4 bearing failure)

Figure6

2. LPTnozzle guide vanesere observed with distress sigrganes from6to & QOf 2 O
were severely burnt. LPT 2 Nozgjeide vanes were fullgurnt.

Burnt traces from 6 to 8 o’clock

Figure7

The correlation of damages on LEt@itor vaness A G K CdzSt b21 1 fSQa Tt 24

on Combustion Chamber does not indicate any significant linking. The distress and damages werg¢
caused due t@xcessivéuel flow duringengineroll back.

3. Rubbing marks were found on LPT shaft

LPT SHAFT EXAMINATION

No.4 roller bearing
inner ring

Figure8
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4. LPT#4 bearing was found damagedo.4 roller bearing was subjected to detailed examination.

The failure was characterized by the heavy metallization of the inner and outer ring tracks, rg
elements and cage with the presence of melted deposits of metal and silver, a dull grey asjhect ¢
rollers as well as an important diameter reduction for some of the rollers and the absence of |
fatigue crackingupture of the cage spacers which allow to rule out a degradation mode by prim
spalling of therack(s) and/or the rollers.

AFT

Inner ring still installed on LPT shaft

Figure9

No.4 ROLLER BEARING - Outer ring

FWD

. AFT

Presence of reddish
deposits of oxidized
wear products

Outer ring complementary views before cleaning

FigurelO

No.4 ROLLER BEARING - Outer ring

FWD AFT

OR raceway sectorial views: absence of spalling vestige and/or sectorial digging

Figurell
22
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No.4 ROLLER BEARING - Cage R S Siver piating

missing

:i) :‘f ¢ % (’ &

ollers heavy metallization (melted metal and silver deposits)

Cage and r

Figurel2

No.4 ROLLER BEARING - Rollers

Micrographic cut section localization (see
details next slide)

lllustrations of the least worn roller before/after cleaning: dull grey coloration
indicative of significant heating

Figurel3

On micrographic cut section, performed through the least damaged roller, a microstructural aspect
(both on surface and in the core) corresponding to a totally overheated material condjtion
overheated aspect also consistent with the measured hardness: HRQ measured for a BP
prescription between 60 and 64 HRC.

Those findings, in relation to the relatively long time accumulated by this bearing before failure
(19613h/6224cy) suggest a lubrication deficiency issue also supported by the presence, on the joute
raceway and rollers, of reddish deposits of oxidized weaducts.

5. #5 Roller bearing were in general good condition. However, traces of coked oil particles| and
particles made of ZxXWC10 (No.4 roller bearing) and Inco 718 were present on the rollers.

No.5 ROLLER BEARING

general good condition

No.5 roller bearing (IR / cage / rollers) complementary views

Figureld
23




6. Oil scavengaipple Air/Oil inlet cover had deformation, dents, thread damage which could cad
oil leak. Burnt oil deposit were observed on the nipple. Particle matter was found in the bearing ¢
scavenge nipple.

OIL INLET COVER OIL INLET COVER

Nipple profile N Surface deformation
\\ /
\
\
[

N
\4

Bumnt ol deposit

Nipple surface deformation could lead to oil leak

Figurel5

OIL INLET COVER

Particle located in bearings
oil scavange nipple

Figurel6

7. Center Vent Tube (CVT) was displaced until the Air Oil Separator came into abutment wit
oil inlet cover. Contact between Air/oil Separator and Oétlobver caused imprints of C¥&als and
wear.

OIL INLET COVER
# 4 and 5 bearings nozzle/ air oil separator contacts evidences

Contact evidences are due to CVT moving back

Figurel7
24
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FWD

AIR OIL SEPARTOR/ OIL INLET COVER CONTACT EVIDENCES

Securing nut wear evidence

Separator end
wear evidence

‘ wear is due to CVT moving back |

Figurel8

CENTER VENT TUBE EXAM

’ Seal teeth wear lead to sump sealing loose ‘

Figurel9

CENTER VENT TUBE EXAM

AFT

o
il . R

Abnormal wear is due to CVT moving back

Figure20
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AIR/ OIL SEPARATOR EXAM

‘ Abnormal wear is due to CVT moving back

Figure2l

This progressive move back is also characterized by 3 retaining pins damaged but in place in t
shaft and escaping CVT holes which are also deformed and worn. Wear evidences on the CVT
zones confirms some operation time in the retracted positio

CENTER VENT TUBE EXAM

FIVD G - . ;ﬁ AFT
N

RETAINING PINS HOLE DEFORMATION / =

-
Progressive wear
evidence

Hole progressive deformations are due to CVT moving back

Figure22

111
$éd

Figure23

' & LISNJ G KS CVDmoQeibadsl Bt Hie dvifiirzof failure sequence, and stall occurred afte

#4 bearing failureAxial movement of CVT and condition of CVT retaining holes and pins canng

inspected in line maintenance but can only be inspected during shop maintenance.
26
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8. Damages and wear were observed on the #4 and 5 Oil Supply Tubes. Weld metal on the

thermal shield had ruptured.
#4 AND #5 OIL SUPPLY TUBE VISUAL INSPECTION

Thermal shield

All
weld metal
broken

Thermal shield

Weld metal rupture lead to insulation loss

Figure24

There was loss of Thermal insulation.

#4 AND #5 OIL SUPPLY TUBE

#4 AND #5 OIL SUPPLY TUBE VISUAL INSPECTION
Tube inner view after cut

THERMAL SHIELD INNER DIAMETER EXAM —
g ,-y’ D g

3 Inner diameter
Coke deposit reduction

0,95 mm max

No insulation

>

Lack of insulation could lead to tube inner diameter cokefaction deposit Tube inner diameter reduction lead to bearing lubrication deficit

Figure25

tub

Loss of thermal shield caused cokefaction, leading to coke deposit on inner tube surface. This cause
reduction in inner tube diameteAs per the information available from OEM, the engine design allows

a 30% reduction without degradation of bearings, therefore, the impact of this section reduction
the oil flow inside the tube and consequently on the lubrication of bearing #4 wasrdited as

marginal.

RN SRR KRCESTE #4 AND #5 OIL SUPPLY TUBE X RAY ANALYSIS
———

COKEFACTION EVIDENCE

COKEFACTION EVIDENCE INNER TUBE DIAMETER REDUCTION

Figure26
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9. Nipple deformations were observed on #4 and #5 Oil Supply pipeline along with scratch evidence
on the nipple. These abnormality could cause oil leak which was evident from burnt oil deposit| and
cokefaction.

#4 AND #5 OIL SUPPLY TUBE VISUAL INSPECTION
P/N 340-178-001-0

Scratches evidence

Sticked
particle

Nipple detail

Figure27

#4 AND #5 OIL SUPPLY TUBE VISUAL INSPECTION

P/N 340-178-001-0

Burnt oil deposit

Figure28

#4 AND #5 OIL SUPPLY TUBE VISUAL INSPECTION
P/N 340-178-001-0

$

Tube
Cokefaction evidence

Cokefaction evidence indicates oil leak

Figure29
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#4 AND #5 OIL SUPPLY TUBE GEOMETRICAL INSPECTION

P/N 340-178-001-0

BNy
\\\ )
\\\\
\ Nipple deformation
\\\\ /
N
N
i
N
Nipple deformation could lead to oil leak ‘ \\

Figure30

#4 AND #5 OIL SUPPLY TUBE GEOMETRICAL INSPECTION

P/N 340-178-001-0

ez

| Nipple deformation could lead to oil leak ‘

Figure31
P/N 340-178-001-0

Nozzle deformation 4'

Nozzle deformation could lead to oil leak ‘

Figure32
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1.17 ORGANIZATIONAL AND MANAGEMENT INFORMATION

Air Arabia is afmiratiairlinewith its head office and main base at tHgharjah International
Airport, United Arab Emirate@JAE). It was established on 3 February 2@®3low-fare airline in the
Middle EastThe airline started operations on 28 October 2088the time of incident, the airline had
68 aircrafts in its fleet comprising of different variafitsm the same manufacturer i.&irbus.

The organizational structure of the Air Arabia Airline is presented below:

Group Chief Executive
Officer
Accountable Manager

Director Fleet
Acquisition &
Technical Services

Head of Standards &
Technical

Head of Training

Standards &
Compliance
[Dlre:lotr Manager Flight Head of Ground H;ad ofﬁFtht . Head c»f I\:;nalgt:r Manager I\:an:ger
orporate inii perations ngineering uali viation
, icati Faining (PH Operations (PH (PH Flight (PH Continuin Assurance Safety & ERP Security (PH
Communication Crew Training) Ground _E ! f E (PH ! v
& Customer Operations) Operations) Airworthiness (PH safety/SMS) Aviation
Experience | ; Management) Quality Sacnritul
Assurance)
Regional
Manager | Managers | Chief
Cabin Crew Flight Pilot Fleet Safety T—| Security
Training Crew I Technical Officer Officer
Manager Training Management
CCTM (MFCT)
( ) Manager Security
7 Crew Quality Safety —1 Adminis
anager 1 Plannin Assurance Investigator
Ground . Supervisor . LE
Manager 3 & X Engineers
Cabin Qperatians Control ] e [Auditors
Crew Training & Planning &
L | standards Records _ 5MS
Administrator
I'Iilﬂlspziti:h - L | epart-time
anager s
Auditors ERP
Officer
ARC
‘ Flight Ops Doc Perfotmam:e e
—  Control {EFB Engineer — oM
Administrator) Specialist

Figure 3: Organisation Chart

1.17.1 FCTM
On the day of incident:LIGHT CREW TECHNIQUES MANUAL issued by M/s Adtatedifia JUN
22 was applicable.

As stated in the FCTM, it provides complementary information to the Flight Crew Operating Manual
6C/ hatd ¢KS C/ ¢ta LINRPGARSE (GKS FtA3IKI ONBg gAid

-The general Airbus operational philosophy (e.g. design and utilization principles, golden rules
for pilots)

(0h))

nm ! RRAGAZ2YIE AYyTF2NXYIFGAZ2Y G2 GKS C/ ha LINER

<SS O

m . S&ad LINF OGAO0Sazr 2LISNIGAYy3a GSOKyAljdzSa 2
m LYF2NXYIFGA2Yy 2y aAiAldz GA2Y o6 NBySaao
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1.17.1.1 ENGINE VIBRATIONS

In their FCTM, the company has given the scenario when the engine may encounter vibrations

Further, the FCTM has alstipulatedthe guidelinescrew has to follow wheever they observe such

vibrations in the cockpit. The relevant content from the FCFTM\BNORMAL AND EMERGENCY

PROCEDURES W9y 3IAy Sgivedbeldwl G A2y aQ Aa

OEngine vibrations are usually caused by an imbalance of the engine that can be due to many reasor

such as:
m ! RSF2N¥IFGA2Y 2F 2yS 2NJ aSOSNYf ofl RSa |
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High engine vibration alone does not require an engin8ight shutdown. If the engine needs to be

shutdown, other symptoms and certainly an ECAM alert will warn the flight crew, and request them

to shut down the engine.
A high N1 vibration level may be accompanied by perceivable airframe vibrations.

When the vibration level exceeds a certain threshold, the ECAM advisory function automati
highlights the affected parameter. When the flight crew identifies high engine vibrations, the fli
crew must refer to the ECAM ADVISORY CONDITIONS settteo@BH. This section guides the fligh
crew to the QRH HIGH ENGINE VIBRATION procedure.

In the case of high engine vibrations, the flight crew first checks the engine parameters,
crosschecks them with the other engine. The flight crew identifies if there are engine vibrations ¢
or if there is another problem on the engine for whictetfight crew may expect an ECAM alert.

If the flight crew does not suspect icing, and if flight conditions permit, the flight crew reduces th
to make the vibrations decrease, and stay below the advisory threshold.

If the vibrations do not decrease, there may be another problem with the engine. The flight c
should expect an ECAM alert that will provide guidance on the actions to peéform.

1.17.1.2ENGINE STALL

FCTMhasalsodiscussed about theause and symptoms ehgine stall The procedures and guidelines
outlined in the FCTM and whianew has to follow during Engine Stall are provided below:

0An engine stall is the disruption of the airflow in a turbine engine. When the blades of the en
compressors stall, they are no longer able to compress the air from the front to the rear of the eng
In some cases, there may be a breakdown of théaaifwith the high-pressureair at the end of the
compressor reversing flow, and exiting from the front of the engine. If this occurs, it may result i
immediate and significant loss of thrust.

From the flight crew perspective, the engine stall is one of the most startling events at takeoff or du
flight. The engine stall should not take the flight crew away from their primary task that is to fly
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aircraft.
An engine stall can be due to any of the following reasons:
m !y SyaiyS RSIANIRIGAZ2Y 6Sd3d O2YLINBaA2N
2
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the thrust reverser after landing, or lightning strike).

During cruise, and at low power settings (e.g. at thrust reduction at the T/D), the symptoms of an

engine stall are the following:
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Most of the FADECSs have functions that:
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When the FADEC detects an engine stall, the FADEC requests that the ENG 1(2) STALL ECAM aler
triggered.

The FADEC is not able to detect an engine stall in all cases. Therefore, if the flight crew detects pne
a combination of the engine stall symptoms, the flight crew should suspect an engine stall, and apply
the QRH Engine Stall procedure.

The Engine Stall procedure is not a memory item. Therefore, if a stall occurs during the cruise phase
the flight crew shall take the time to assess the situation before applying the procedure, as mogt of
the times the FADEC will sedéficover from the stalbefore any flight crew action. The Engine Stal
procedure (ECAM or QRH) is as follows:

-When the flight crew has stabilized the aircraft trajectory, the flight crew first reduces thrust to idle
on the affected engine.

This action reduces the differential pressure across the compressor. This helps the engine airflow tc
become more stable.
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particularly the EPR/N1, EGT, N2, ar&d The flight crew should also check the engine vibrations ¢
the ENG SD page.

m ¢KS FfAIKG ONBg akKdzia R2¢ey (GKS Sy3aayS ATY
w ¢KS FfdzOGdz GAz2ya 2F GKS Sy3aiayS LI NFYS{SNE
w ¢KS davyLiizyvya 2F GKS S§3aIAyS aidlftt LISNBAAD

1.17.1.3 ENGINE TAILPIPE FIRE
The content from FCTM on Tail pipe fire is reproduced below:

0ANn engine tailpipe fire can only occur at engine start or at engine shutdown. It is the result 9
excess of fuel in the combustion chamber, in the turbine or in the exhaust nadlkaleignites. A
tailpipe fire is an internal fire in the engine, compared with an engine fire that occurs outside
engine core and gas path. No critical areas are affected in the engine in the case of a tailpipé
However, it can have an effect ohe aircraft (e.g. damage the flaps). The correct method to mana
an ergine tailpipe fire is to stop the fuel flow, and to ventilate the engine. In the case of a tailpipe 1
there is no cockpit alert. The only indication can be an increasing EGT due to the fire in the tur
Therefore, most of the time, the ground creegbin crew, or ATC visually detect the tailpipe fire.

In the case of a tailpipe fire, the flight crew must apply the QRH ENG TAILPIPE FIRE procedure
requires the flight crew to:

nm {Kdzi R2gy (GKS SyairySs Ay 2NRSNJ G2 aidz2lL
m 5NE ONYyl 0KS SyaiaySs (2 NBY2@0S GKS N&E
The flight crew should not use the ERRE p (Push Button)This cuts off the electrical supply of the
FADEC, and stops the dry crank sequence performed by the FADEC. The flight crew should not

fire extinguisher, as it does not extinguish an internal engine fire. As a first priority, the fuel flow n
be stopped, and the engine must be ventilatéd.

According to Safran, a tail pipe fire can also result from an oil leakage that accumulates in the ex
L dz3> 6KAOK Ol&Yy AYyRdzOS FdzvSa 2N FftlYSaao ! O
engines are more often resulting from an oil leagagther than from excess of fuel in the combustiof
chamber.

1.18 ADDITIONAL INFORMATION

1.18.1 EMERGENCY PROCEDURES CHECKLISTS

Air Arabi®) ®perations Manua({dated 29 June, 2022)QRH included checklist procedsifer High
enginevibrations, engine stall, engine fail, engine shutdown, engine tailpipe fire, Engine EGT ove
and Oil low pressureccurring on the ground or in flight. #echecklists argrovided inil KS C/
Abnormal and Emergency Procedures contaidlieiled actions to be taken immediately in respons
to the emergenies. Thechecklists applicable to aircraft MSN 77&@ placed at Annexur€

1.19 USEFUL OR EFFECTIVE INVESTIGATION TECHNIQUES
Nil.
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2. ANALYSIS
2.1 SERVICEABILITY OF AIRCRAFT

Aircraft Log bookevealedthat as on 6th June 2022, aircraft complet28623:18Hrs (TSM)6227
Cycleswhile the left engine completedl9613:38Hrs (TSN 6224 CyclesThe Engine #1 which was|
originally fitted on the aircrafivas never removed fanyshop visitas it was neither due for any major
overhaul nor involved in any other incident during its service. However, the involved eng
encountered 3 events of tailpipe fire. During these ewdrtM was followed and aircraft was release
after S 'y 3 Aoyi BiyEnaintenance activities.

The scrutiny of records, made available to investigation team, revealed that M/s Air Ara
maintained the aircraft as per the Aircraft Maintenance Program approved by their GCAA. There
no record of any pending snag or deferred maintenance action wolhied engine that could have

jine
d

bia
was

contributed to the incident. Further, aircraft records revealed that ADs, SBs and all mandatory

modifications were found complied at the time of incident.

2.1.1Aircraft Engine

The engine#1l IFSD resulteffom total failure of No. 4 roller bearing during the flighthe strip
examination and further analysis carried out on different components of involved engine suggests
due to lack of lubrication resulting into less heat dissipation led to failure of No. 4 roller bearing.

is established based on finding béavy metallization of the inner and outer rings tracks, rolling

elements and cage with the presence of melted deposits of metal and silver. Further, some o
rollS Ndadneter reduced and no prior fatigue crackingpture of the cage spacemsas observed
rulingout a degradation mode by primary spalling of the track(s) and/or the rollérs micrographic
examination of the least worn roller, both on surface and core, indicated overheating condition of
rollers despite showing hardness within BP limits.

Factors which could have contributed to the No. 4 roller bearing lubrication deficiency
consequential failure were observed by the OEM during its investigation. Visual inspectiorRayd >
revealed lack of thermal shield inside Moand No. 5 oil supply tube which resulted into cokefactio
deposit and reduction of inner diameter of the oil supply tublowever, the impact of this section
reduction on the oil flow inside the tube and consequently on the lubrication of bearing #4 \
determined as margil. On theNo. 4 roller bearing oil supply tupMipples were also deformed or
hadthreads damagedA particle was also located at entry of # 4 roller bearing oil supply tube.

The Center Vent Tube (CVT) got displaced during the flight. This movefli@eKis characterized by
3 retaining pinglamaged bufoundin place in the LPT sha@VTpin holeswere alsofound deformed
and worn.OEM has alsobserved some wear evidences on the CVT center zones which confirms g
operation time in the retracted position. Thislocation of CVT from its installed positialsoled to

a loss of lubrication of the No.4 bearing inner race.

As per the OEM he elongation of pin holes can be caused by operational loads (centrifugal log
vibrations, thermal stressesjc). Excessive elongation can allow a pin to move outside of the hole
the CVT tube. In that case, CVT is no longer retained axially and can generate damage to the pit
movement of CVT and condition of CVT retaining holes andimpmsever, canot be inspected in line

maintenance but can only be inspected during shop maintenance.
34
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The dislocation of CVT from its installed position also led to a loss of lubrication of the No.4 bearing
inner race.The hilure of No.4 roller bearing resulted into rupture of HPT rear shaft and consequently
led to unbalancing of the sha#ind contributingto the failure of some of the HPT blades during
operation.

2.2 FLIGHT DATA ANALYSIS

Analysisof DFDR dateeveals thatwhile the aircraft was ornake-off roll at Chittagong, ENG #1 N1
vibrations increased to 3.1 CU while the ENG #2 N1 vibrations stayed around @fleCHdirborne,
while the aircraft was in climb, ENG #1 N1 vibrations started to oscillate between 0.5 CU and 2.6 CU

At 1310 UTC, Aircraft altitude track mode activated and selected altitude was FL 340. The oscillgtions
on the ENG#1 N1 vibration parameter increased in frequency but the amplitude stayed
approximately the samd-dowever,after 50 minutesapprox.,at 1400 UTQ@vhile the aircraft speed
was around 267 knof®scillations on the EN&L N1 vibratiorsubsided and the vibration emained
steady around 2.5 Cthiereon.

DFDR read out shows stall + uncommanded IFSD :
sy s Forae e o BEA

At 1415 UTGyfter crew selected

17t stall self = FL 360 the climb mode
recoverable : TR ————— . .

- N1 vib pic b SEReETe B activatedand dtitude started to

- N1+ N2drop — IFSD: i

- FFdrop - NL+N2drop _ increase. Thereafter, at 1506

- Oil press drop - Nlvsb!ncreaseuntllsaturatlon ) )

 Fetinst - e UTC, Aircraft attained FL360 but

- FFdrop

- EGTincresse untiloverlimit (master caution) - ENG~ #1 N2 decreased from
94.25% to a minimum of
91.88%, and was no longer equal
to ENG 2 N2At this time, ENG
#1 oil pressure decreased from
43 psi to 40 psi, however, the
. e o ENG #2 oil pressure stayed
T T Teeees” T T T constant at 43 psi.Drop in
Figuress: FDR Plot engine parameters such as N1 &
N2, fuel flow, oil pressure, and in

Then EGT start to
increase = engine
deterioration

2nd stall

particular the decrease of PS3 confirmed kfginestall.

Due to stallENG #1 PS3 decreased from 118 PSI to 71d@nB®@brations, which were around 3 CU,
increased rapidly to 9.9 CU. At the same time, ENG #1 EGT increased from 644°C Whé8&a&
ENG#2 EGT stayed around 635 Aound1l secondboth N1 and N2of ENG #Xropped, before
increasing backAnd increase in N1 and N2 indicates engine stall was recovered at that moment.

EGTexceeding 950 °@ndfuel flow from 1220 kg/h to 1290 kg/also indicates damage of the engine
vane. This exceedance of engine parameters led to ENG #1 N1 vibration advisory alarm to| get
activated for 5 seconds and display oig@ée pagdor upto 16 seconds.

At 1507 UTGQwhile the aircraft was flying at 35,984 feet at 258 knd@8|G #1 N1 vibrations again
increased t0 9.9 CU resettintol OG A @I A 2y 2BNGH RDvbéatbidr 3 dedomddNX W
the same time andor approximatelyl second there was a drop of EMGN2rotation speedand its
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oil temperature started increasg. After 07 second$:NG #1 N1 vibrations reduced to 2.3 CU.

Consequent tdengine #1 oil filter cloggg at 1509 UT(Master caution actiated in the cockpit and
Engine page displayddr around20 seconds.

As per PFR message, Engine #1 encountered stall at around 1510 UTC. At the same time, ENC
and N2 dropped, N1 vibration reached upto 9.9 CU and the advisory alarm ENG #1 N1 vibr
activated. EN@&1 N2 vibrationalsostarted to increase from 2.4 CU to 9.9 @Usignificant drop in
fuel flow from 1305 kg/h to 428 kg/for ENG #1 is observeDuring this time, although both engine
throttles stayed at 24° (CLIMB)| pressure an®®S3f ENG #%tarted decreamg. Again, this resulted
into activation ofMaster cautiorfor 2 seconds.

Subsequently, crew decreased ENG #1 throttle lever from 24° (CLIMB) to 0° (IDLE) while the a
was at 35,964 feet at 253 knots. Thereafter, Master caution remained active up to 15:11:25 UTC,
some pauseslhe Flight Crew reonfiguredthe thrust of ENG #2 by increasing the throttle lever from
CLIMB to FLEX/MCT.

» Event

|A6-AOTfllght::: BN ’ - : ; ' = Aircraft flight path

~ ) along with inflight
& events occurred
before the aircraft

. landed at
Ahmedabad airport,
R 1542 [’Ngf'ECT OVER LIMIT, & ; , , S e ot : N B ke : are prOjeCted on
.;‘)H\’ ENG 10*35&.%0(,‘ ‘w,:‘ Y = " ] ) . Googe Earth based
3 ; t;: Y o I q o > £ )

2y 5C5wQa

Figuré35: Aircrft Flight path depicting main Events
At 1511 UTC, the

Flight Crewdecided
to decrease the altitude bgelecing FL330 and descend modeas activated. Thereafter, at 1512
UTC,againENG #1 EGT overlimit alarm and Master caution activaleédreafter, the Flight Crew
followed the FCOM and ENG #1 master lever was set to OFF.

The Flight crew requested Ahmedabad ATC for direct routingcaniedout a VisualApproachas
requiredby their SOP. The Flight Crew established the Landing Configuration after carrying ou
related ChecklistsThe aircraftouchdownon runway 23t Ahmedabad airporat 1544UTC.

2.3 DECISION TO PERFORM EMERGENCY CHECKLISTS

CVR recording revealed thditet flight crewnoticed boom sound around 1428 UTC subsequently aft
the selection of FL 360 at 1415 UTC. At that moment, both crew had even discussedl htzmat N2
vibrations.DFDRlata showed that N2 rotational speed of left engine (Engine #1) no longer remai
equal to right engine (Engine #&)1506 UTC, and dropped from 94.25 % t61.88 %In addition to
this, all other parameters related to Engiseich as oil pressure, PS3, fuel flow and N1 also dropp
simultaneously indicating engine stallthit moment.

The Bngine Stallchecklistcontained in FCOMNd included in theQRHalso states thatcrew must

36

5 #1
ation

rcraf
with

RI

t all

hed

ed




ONAY3I GKS GKNRGUOES I BRSO SR W I heSstugfedibyEg e
or if crewdetectsan engine stall before FADEC

If crew observes abnormal EN@rametersthen Engine Maste(affected engingd S a4 St SOl $

andsubsequentlythe ENG shutdown ECAM procedunagst be applied

DFDR revealed thatespite of no throttle lever movementat this point of time engine stall was
recovered.However during stall, the Enginel#\l vibrations reache®.9 CU resuihginto activation
of advisory alarm for 5 secondsd display of Engine page for 16 seconds. As pef@@M checklist
W AJK 9YIRNFERS+ABNIORFYaA2NE 2y 9/ !a dbm X ¢
crew to monitor engine parameters more closely aeduce thrust if conditions permit, does not
require engine shut down.

w»
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At 1508 UTC, the Engine #1 N1 vibrations again started increasing and reached upto 9.9 GU a

advisory alarm got activated for 3 seconds. This time engine oil temperature atsedsitacreasing.
However, after elapse of 7 seconds, engine vibrations subsided and reached to 2BFRU
downloaded after the incident revealed thdie first message registered in the systaras‘Engine 1
oil filter clogat 1509 UTCAs per theFCOMWh L [ CL [ afe@ pAnninEidti@hn the cockpit)
triggers when the oil filter is clogge8ubsequently, Master caution got activated and Engine page W
again displayedAircraft was flying at a speed of 260 knots when this caution was generated.

The secondault code captured by the system wds9 b D ™ an{l ds!pgiPFRIhis was loggedt
1510UTC, one minute aftertif@ A NR G Tl dzf G W2At TFAL G4SN Obcdraing
to FCOMan alert triggers in the cockpit when an engine stall is detedidhe FADEGystem This
phenomenon has following consequences during the flight; varying degree of abnormal en
noises/bangs, accompanied by flame from the engine exhaust, fluctuating performance parame

vibration, sluggish or no thrust lever response, high EGT ardfapid EGT rise when thrust lever is

advancedAs discussed earlier, FC@WK S O9 b B & i1 0 Hhas clearly Juggésted that crew mus|
bring the throttle of affected engind 2 A G&a WL5[ 9Q LJ2aA A 2HfweeknSy
such action by crew is observed from DFDR.

At 15:10:23 UTQ, LILINRP EA Y 1St @ nHo aS02yR&a FFGSNI GKS
system, rotational speed of both N1 and N2 were found droppligs timevibrationsof both sections
exceeded and first timeeached upto 9.9 Ckimultaneously This led to advisory alarm activatiand

a significant drop in fuel flow. Engine 1 oil pressure and PS3 also started decreasing but the €
throttle stayed at 24 degree (ClimbAnd the aircraft speed was 258 kndisiring ths period, Master
caution again got activated for 2 secondfo@t 16 seconds after ils, at 15:10:39 UTG@he crew

decreasedhe i KNR GGt S £ SOSNIJ G2 WL5[9Qd ¢KSNBIF FiSNI

#2changedF N2 Y W/ [ La. Qat ((i5210:57 OT@VRreeoldingrevealed that during this

moment, crew declared the MAY DAY and decided to decrease the altitude from FL360 to FL250Q.

According to PFRiessagethree faults wereloggedsimultaneouslyby the aircraft systenat 15:11

UTGincludingfault Y9 b D  mAndCdther[tv®d faultcapturedg SNE QHy + t 2w |

D9b wm .@Bdcdrding t@ FCOM, an annunciation regarding Engine failure gets triggered wher

engine core speed is below idle, with the ENG MASTER lever set to ON, and ENG FIRE pb not
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Further, the FCOMlIearly states that engine flame out due to engine failure may be recognized k
rapid decrease in EGT, N2, FF followed by decrease in N1. In addition tarthey, symptoms to
suspect engine damage are also provided in the FCDktrewcan suspect engine damadéwo or

more of the following symptomare observedrapid increase of EGT above the red line, important

Yy a

mismatch of the rotor speeds, significant increase of aircraft vibrations and/ or buffeting and repeated

or uncontrolled engine stals ! & LISNJ (G KS Wevbnikstapphltfe@9 OB S{ON i &
checklist procedure, if engindamageis suspected. At 15:11:16 UTdéew decided to lower the
altitude andFL330 was selected and descent mode activated.

Il O0O2NRAY3I (2 GKS tCw YSaal3dSazx (g2 20KSNI T

were also logged into the aircraft system at 1512 UACper FCOM, whenever EGT exceeds’@50

when the trust levers are at TOGA or FLX/MCT position, of@15 other cases, an annunciation i$

generated in the cockpit. According to t&COM, under these conditions, crew must apply th
procedures laid down in th® K S O1 f NA/N2DEGT OVER LIMT tkrdtts lever must be
ONRdzZaAK{G G2 WL5[ g€mindMasRer switch & ®caHeftBd eagimB8stdzset(i 2 Wh
position. Further, the checkligtstructsthe crew to follow the associated procedures angplement
Engine Shut down procedure.

A ¥ 1 A ~

FDR data showed that tt@eNE ¢ a St SOGSR GKS 9bD wm Yl &aidsSNI
This is corroborated with CVR recording, which captured communication held between the co
crew discussing about the engine master switch at approximately the same Tinegeafter crew
followed the descent, approach and landing checklist and managed to land the aircraft safe
Ahmedabad airport.

2.4 CIRCUMSTANCES LEADING TO THE INCIDENT

Engine #1 was originally fitted on the aircraft and had never undergone any major overhaul or g
visits. However, the engine had experienced three tailpipe fire events in Sept 2021, Jan 2022 an(
2022 prior to the incident flight.

Postevent maintenance followed the Trouble shooting Manual (TSM) and the Oil inlet cover v
replaced on each occasion. The TSM task for Engine tailpipe fire however, did not have requirel
to check CVT position to detect absence of axial movenidm.axial movement of CVT can block oi
path to #4 bearing if left unchecked.

a &l

D

CCcC

A

fS
Ckpit

y at

hop
] Fel

vas
ment

The engine dimssembly and examination after the incident flight confirmed that the CVT holes had

got elongated and the CVT retaining pins had also got wornwing the incident flight, the CVT

could no longer be retained by the worn pins and elongated holes and moved sufficiently backwards

S0 as to cause blockage of oil path to #4 bearing leading to its degradation.

This degradation caused increased level of vibration and initiation of stall event when the crew heard
O2yGAydz2dza 06022Y az2dzyR FT2NJ I ¢gKAES Ay (GKS Q20
1y20a FyR GKNROGES tSOSNI gl a asSia G2 W [La. Qo

Despite transient recovery after initial stall indicationse tdegraded # 4 bearing failed andused
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HPT rear shaft rupture, resulting in shaft imbalance and damage to HPT & LPT blades. This
severe engine vibrations, drop in few engine parameters (N1, N2, oil pressure, fuel flow),
subsequently failure of left engine.

lf K2dzZ3K GKS GKNRGGES € SOSNI gl a it NBIRe asy
RFYIF3IS 2F (Gdz2NDAYS o0flFRSAT YIFaldSN OFdziazy Wwd
followed the checklist and Engine Master was selectedtoCCQ | yR Sy 3IAyS g4t
3. CONCLUSION

3.1 FINDINGS

3.1 The Certificate of Airworthiness, Certificate of Registration and Airworthiness Revi
Certificate of the aircraft were valid on the date of incident and the aircraft was airwoNby.
SOARSYOS AYRAOFGSR Fye &a0GNUzOGdzNT £ = 2 Nbcauwredi S
3.2  Flight crew were medically fit and thdicensesvere current to operate the flight.

3.3 During previousflight sector, I A N Mlt &ngiseaEngine# 1) had once experienced
vibrations of aroun®.1 CU wiile the aircraft wadlying atcruisealtitude.

3.4  During incident flight, aircraft wallying at itscruise altitude, FL 340 whenthe left engine
again experienced vibration3 hereafter, Engine #MN1 parameter started oscillating Eibrations
reached upto 2.5 CU.

3.5 Based on weather radar date avoid turbulence, crevgeleced FL 360And when the climb
mode was activated to attaifL360F A NONJ FG Q& f STi Sy 3aAyS b afterid LI
was no longer equal to N2 spegdf I A NONJ FiQa 20KSNJ SyaiayS o609

3.6 The left engine of aircraft stalleduring climb resulting in decreaseof Sy 3 Ay S Q2
parameters such as Oil pressure, fuel flow and PS3. @Gaehalso experienced continuous stall
booms for few seconds in the cockpit.

3.7 As per the DFDR datiduree advisory alarmgngine #IN1 vibration and two Master Caution
warning got activated before crew folled the checklist and throttleof left enginewas decreased
from 24 (CLIMB) to O (IDLE).

3.8  After release by MumbaTC ontroller, crew establishedcontactwith ATC Ahmedabad and
RSOfII NSBR Wa! 5!, Q RdzS G2 9y3aAYyS FIl AfdNB®

3.9 Full emergency was declared at Ahmedabad airpAtt the concerned departments were
informed andevery assistance was provided by the airport operauatil the aircraft reached safely
to parking bay

ed t
and

S S
y 3

3.10 Boroscopic inspection carried out at Ahmedabad airport confirmed significant damage to both

HPT and LPT blades due to severe vibrations.

3.11 Detailed engine examination at OEM facility revealed source of engine vihradiaching
upto 9.9CUs I & RdzS (2 FLAEtdz2NBE 2F STl Sy3aiaysSQa b
of No. 4 roller bearing was due to lubrication deficiency issue.

3.12 During strip examination, Centre Vent Tube (CVT) was also foundogidptad this backward

2
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movement of CVRlsoled to more loss of lubrication of No. 4 bearing inner race. This is furthe
confirmed from the presence of melted deposits of metal and silver on both rolling element and c3
heavy metallization of the inner and outer rings tracks and reduction of diameter for sbrine
rollers.

3.13 There were three rpeated tailpipe fire incidents on the Engine in Sept 2021, Jan 2022 ar
Feb 2022 before thencident flight and oil inlet cover was replaced each time.

3.14 The TSM task in case of Tail Pipe fire did not have any requirement to chepksItionhto
detect absence of axial movement, which could block oil path to #4 bearing if left unchecked.

3.15 Full LPR2"stagenozzle guide vanesf left engine burned during IFSD due to engine roll back.

3.16 After IFSD, the captain made a timely decision to declare MAYDAY and diverting the air
to the nearest available airport in accordance with company training and procedures.

3.2 PROBABLE CAUSE

The probable cause of this serious incident Weesfailure of No. 4 roller bearingsulting in severe
vibration of left engineand consequently leading tfailure of both HPT and LPBlades Lack of
sufficient lubricationwhen the CVT dislodged from its installatiteq to too high temperature and
failure of No. 4 bearing.

Contributory factors:

1) I NEgaQ LISNOSLIIAZ2Y 2elyedEEAMRACtHs Arfrocédires Sesulid v
into late response of bringingackthe throttle leverto WL 5[ 9 Q

4. SAFETRECOMMENDATIONS

4.1 Safran and Airbuare working tomprove the Troubleshooting Manual (TSM) to introduce
an inspection of the CVT position following repeated tail pipe fire, so that any abnormality can
detected prior to failure of #4 bearing. The OEMs stated to have launched action and the target ¢

for revision of TSM is November 2025s recommended that DGCA, India and GCAA, UAE moni
the actions being taken by SAFRAN and Airbus for timely implementation.

4.2 It is recommended that M/s Air Arabia maylvisetheir crews to followabnormal and
emergency checklists in a timely manner.
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ANNEXURB

CVR Transcript

Time Origin Transmission
08:47 Beeps ( cockpit door)
(discussing about weather radar, weather, lightening strikes) wi
third crew inside flight deck.
12:52 XX Thank you guys, see you after a while ( third crew leaves flight
deck)
17:36 P2 Bangla control, Navras 062 , passing 295, XXXXXXXXX
Bangla ctrl | Navras 062,contact kolkatta on 3225
P2 ON 3225, Navras062, bye bye
18:20 P2 Kolkatta control, Namaskar, Navras 062 passing 298 to FL320,
released by Bangla control
CCuU ctrl Navras062, Kolkatta radar, identified.
P2 Request FL0O32
CCuU ctrl Stand by
21:06 CCUtl Navras062, continue climb FL340
P2 Continue climb FL340, Navras 062
49:27 radar Navras 062, radar
P2 Confirm calling , Navras 062
radar Navras 062, contact radar 125.9
49:37 P2 125.9, Navras062, bye bye
P2 Radar, Navras 062, good evening, FL340
radar Navras 062, good evening, call at ASOPO
P2 Call you ASOPO, Navras 062
1:18:07 P2 Radar, Navras 062, FL034, Position ASOPO
Radar Navras062, Radar service terminated, contact Nagpur control
123.9
P2 123.9, Navras 062, bye bye.
P2 Nagpur control, Navras 062, good evening, FL340 position AS(
1:18:48 P2 Nagpur Control, Navras 062, level 340, good evening
radar Navras 7727
P2 Navras 062
1:19:00 Pl &P2 Speak about approach and landing into various airports
1:22:35 radar Navras 062, Nagpur control, identified, proceed direct tNINI
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P2

Direct NNIM, Navras062

1:29:03 P1 Mumbai, Navras062, request climb level 360 due turbulence
rdr Navras 062, standby
1:29:25 radar Navras062, radar
P1 Go ahead
Radar Navras 062, climb to FL360
P1 Climb to FL360,Navras 062
1:42:14 P1 How long thisaircrafthavethis thing xxXxxxxx
P2 CSEKIZ 022Y 3 022Y3 022Y3X022Y
P1 2t025
P2 Yeah
P1 . EEEE 9y3AyS X -EEE c A& Al
P1 Xxxx for N1 & 2.3 for N2 xxxxxx Vibration.
1:43:08 P2 Xxxxx sleeping
P1 What?
P2 LG&a 2dzald tA1S EEEEEE &ft SSLAY
P1 Yeah
1:44:27 Radar Navras062, radar
P2 Confirm xxxxxxx, Navras 062
radar Navras062, radar service terminated, contact Ahmedabad cont
123.75
P2 12375, Navras062, bye bye
radar Bye bye
1:45:00 P2 Ahmedabad control, Navrd}2, good evening, FL360
Radar Navras 062, AMD radar, identified
1:48:22 radar Navras062, radar, Proceed direetDM, Report estimate RASKI
P2 Proceed direct AXOM standby for estimate for RASKI, Navras (
1:49:18 P2 Radar, Navras062, Estimate RASKI 1602
radar 1602, roger
02:09:50 |P1&P2 Discuss about Ahmedabad
02:10:30 |P1&P2 Discuss about high temperature and places
02:20:34 |P1 WSadzaXe gpdd
P2 9.9
P1 Whistles
2:21:15 Beeps (door opening)
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XX Hello, how are you guys

P1 Did you hear that ?

XX Yeah

VRVXxxx0A ONF GA2yZ GKAA | OOSLIiII o

P2 Xxxxx checklist to reduce the floagvisingk @
02:21:51 |P1 Now its normal

XX La AG 6SFUKSNI 2NXX

P1 . SIFK @8SIHFKX AGa 2dzadxr Sy3aays
2:22:32 P1 Burning off xxxxxx

P2 Xxxxxxoming

P1 What?

P2 . EEEE [/ 2YAYy3Xo
02:23:24 Chimeg single( ECAM probably)

P1 Engine 1 oil xxxxxx clogged

P2 Engine 1 oil filter clogged, oil xxxxx 1 & 2, Engine 1 oil filter xxx

P1 Yeah Yeah

P1 Set course in the xxxx diversion?

P2 LG Oy 6S X®dd 2yS | ANONF Tl K
02:24:20 | radar Navras062, radar service terminated, contact Mumbai oceanic

135.75, alternate monitor Mumbai radio 6661, secondary 8879.

P2 13575, Mumbai HF, Navras062, bye bye.

radar Bye bye
02:24:45 Growling and spool down
02:24:49 Chime (ECAM)

P2 Engine 1 stall

P1 9y 3AAYS wm adalftftx Sy3aayS | OGAz
02:24:56 Chime (ECAM)

P2 ¢ KNHza G ARf SX

P1 Thrust lever 1?

P2 Affirm

P1 LRt SX

P2 XXXXXXXXX
02:25:08 Chime (ECAM)
2:25:10 | P2 LF¥ aLISSR 3J2Ay3A R246yX YR |YyYy
02:25:14 Chimeg; slow rate
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02:25:16 Chime (ECAM)
P1 Thrust xxx NGT xxx
02:25:20 Chime (ECAM)
02:25:22 Chime (ECAM)
P2 Thrust xxxx auto thrust is off, check heading, right
02:25:27 Chime (ECAM)
P1 Right or left
P2 Right xxxx window, start descend
2:25:38 P2 Ahmedabad control, Navras 062, Mayday Mayday Maydagine
01:23:36 failure, descending 360 to FL250, right heading 300
P1 Seat belts ON
radar Navras 062 roger, turn right heading 300, roger Mayday
2:26:00 radar Saudia804, radar, traffic info, traffic 12 o clock, 18 miles xxxx
opposite direction airbus 320 descending passing FL360 to FL
Saudia Copied, traffic we have him on TC3&udiaB04
radar Saudia 804, turn right heading 150
P2 Inforqu ATC, performance | will give you from performance
LI 3SX
2:26:24 Beep
P2 246, you can go down to 240
P1 2407
P2 Yeah and permission Xxxxx
P1 2§ Oly SESOdzi SX
P2 Engine 1 page, engine mode selected to ignition, ignore relight
engine master xxx off
2:26:52 P1 Engine xxxx off, yeah
Radar Navras062, radar
P2 Navras062, standby
P2 9Y3IAAYS YIFHaluSNIm 2FFI 9y3IAYS
2:27:05 | P2 LF RIFEYIF3ISRE Sy3aAayS I m FANF L]
P1 Engine damaged? Do you think?
P2 Xxxxx coming down xxxx No damage , fine
P1 No damage
P2 Ok, so engine is secured
P1 Thank you
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2:27:35 P2 Navras062, Mayday passing FL340 and we request vectors for
Ahmedabad and latest weather sir
Radar Navras062, raglar, roger Mayday turn Ieft heading 050, vectgrin
FT2NJ X OZNNBOuUAZY 0dzNy NAIKU
2:27:58 | P2 w23ISNE NRARIKG KSFRAY3I npnX @S
radar Navras062, radar, roger Affirm , proceed direct Alpha Alpha Ec
now
P2 Proceed direct Alpha Alpha Echo, Navras 062.
2:28:27 P1 Thank you
2:28:30 | radar bl N} ancHZ NIRFENE NBLR2NI G2
P2 We have total on board 146, 140 passengers and 6 crew and s
by for endurance
2:29:03 P2 3 hours endurance?
P2 Navras 062, endurance is 3 hrs.
radar {F& 1" KYSRIO&F RX
P1 Ahmedabad, Navras062, endurance 3 hours
2:29:16 | radar bl N} ancHZ NIRFENE NRISNI O2LIA
P2 Sir, request latest weather for Ahmedabad please
radar bl N> a ncux fladSad ! KYSRIOFR
degree, 12 kts, visibility 4000 mts, No significant clouds,
temperature 36, dew point 24, QNH 1002 trend no sig
P2 Copied will be 4000 smoke, QNH 1002, Navras 062
P2 Now xxxXx, this place is VAZA
P1 VAAH 23
radar Navras 062, radar
P2 Go ahead
radar Confirm ready for further descend?
P2 Affirm sir, ready for descend
radar Navras062, radar, roger, descend to FL160
2:30:15 P2 Descend FL160, Navras 062
Pl & P2 XxxxxxxX if you want auto thrust off, XXXXXXXXXXX
P2 Xxxxx | will set the box, | will read xxxxx ECAM first
P2 Clear engine 1
P1 Clear engine 1
2:30:48 | P2 h{Z AF @2dz R2dzo &G FdzSt fSIF{ X
P2 Ok TCAS mode select xxxxxx
2:31:12 P2 Electric GEN 1 faults ok
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P2 [/ £SFENI 9YIAYS ™M akKdzi 2FFXD
P1 Engine 1
P2 So now GEN 1
P1 Clear GEN 1
P2 Xxxx amber
P1 Amber
radar Navras 062,radar, confirm left engine failure or right engine fail
P2 Left engine failure , navras 062
radar Navras 062,radar,roger copied
2:31:45 P2 Electrical load Gen#1, start APU XXXXX
P1 APU is ON
radar Navras 062, radar, descend to FL100
P2 Descending FL100, Navras062
2:32:10 P1 XXXXX
P2 Advisory just came, ok land as soon as possible, xxxxx ignition
XXXXX
P1 FORDEC?
P2 FORDEC, we will do after xxxx
P1 After xxxx
P2 Non normal checklist
P1 XXxx we can do XxXXx
2:32:27 P1 Xxxxx Non normal checklist
2:32:39 P2 One pack only, if xxxx not applicable, xxxx along xxxx, dual eng
XXxXX, main galley generator 1 , clear status
P1 Clear status
P2 Engine is secured
P1 Xxxx, I wonder why he XXxxxx
P2 He understood what had happened, but we will turn on the timeg
what we are doing, you just secure the cabin
P1 Yeah
2:34:24 P2 And ready for FORDEC?
P1 l'YR GKS FFO0Ga NBX® 2S KI @S
optjons are iAhAmedabagI, risksAxxxxx single engirje, decisions a
0S YIRS I'YyR ¢S [ttt |INB Ayd g
P1 & p2 XXXXXXXX
2:35:05 radar Navras062, radar, report preference of approach
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P2

We request ILS Z, Navras 062

radar Navras062, radar, roger, expect radar approach ILS Z Rwy 23
P2 ILS Z radar vector, Navras 062
P1 . EEE SESOdziS X / A& OKSO]lSR
P2 C is checked
P2 I KX O2dz2N&S Aa aSi EEEE
2:35:55 Pl & p2 XXXXX
P2 Xxxxwe will ask radar vectors and | will give you xxxx
2:36:53 P1 Xxxx landing performance
P2 Yeah
2:37:45 P2 210 alpha
P1 Temperature
P2 36
P1 QNH
P2 1002
P1 Dry, xxxx , off
P2 Sixty eight four
P1 Sixty eight four?
P2 Yeah
2:38:24 radar Navras062,radar, fly heading 085, vectoring for ILS Z Approach
Runway 23
P2 Confirm heading 085, Navras062
radar Navras062, affirm, fly heading 085, vectoring for ILS Z approac
runway 23
P2 Copied 085, ILS Z rwy 23, Navras062
P2 XXXXXXX
P1 Checked xxxxx approach gradient
P2 2.5
2:38:57 Long tone
2:39:45 P2 XXXXX
P1 Flaps full
P2 Xxxxyou have to do flaps full
P2 Landing distance XXXXXXXXX
2:40:01 P2 Your control huh
P1 My controls
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2:39:58 radar Navras062,radar, contact approach radar 119.8
P2 119.8, navras 062, bye bye
2:40:05 radar Bye bye
2:40:34 P2 Approach, navras062, Mayday passing 118 descending FL100
engine failure

Aprch Navras062, mayday, descend to FL70

P2 Descending FLO70, Navras062

P2 70 checked, yes you can talk to the passengers if you wanna c
and brief them

2:41:29 Beeps (flight deck door)

P1 Nature is engine failure, intensions are to go to Ahmedabad, tin
NEBYIFAYAY3 A& mMnX mMp YAydziSa:z
anticipating any problem and we will let you know. At this stage|
nothing special Xxxxx

XX You need to start announcement XXxxx

P1 Yeah

XX | will do cabin check and secure it and report again xxxx thank
very much sir.

P1 Thanks

2:42:28 P1 Ladies and gentleman, from the flight deck Captain xxxxx, speg
as you may xxxx, we have an engine failure, tonight turning to
Ahmedabad, crew will give you briefing shortly. Time to
Ahmedabad 15 minutes. | am anticipating normal landing and t
into parking stand. We apologize for this. We will give you more
information once we are on ground

2:42:58 P2 XXXX

P2 One one zero descending XXXxx

2:43:00 P2 Ok, 10000 checks please, 110.3, 225 is the final course etc

P1 XXxx page down?

P2 Bleed I did for over hear landing checklist, we are below 10000
just did that one

P1 CKIFiQa 21

P2 And rest is there, | will give you the

Pl Ok

P2 Transition is 4000, we can do the briefing now?

P1 Yeah

P2 h1 a2 ¢S KI @S ahw! X alhereignoa

star on radar, type of approaahlLS Z 23, checked. Minimum is
430 baro 430 in box. Go around trajectory, | will give you, is co
225, reaching 2000, direct AAE, hold right turn over Alpha Alph
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Echo. In case of go around, if you wanna make it simple, | will
ask for runway heading and vectors and we will come back

P1 Ok
1:44:18 P1 Xxxx rapid decelerated, because engine failure, what type of xx
vyith it, Landing fIgp:s setting js CONFIG FULL. St,op margin is
RAaOdzaaSR YR wmpnn L UKAY] X
P2 79C3, you made it with reverser or No?
P1 Yeah | did
P2 Auto brakeg low, ok you made medium huh?
P1 Medium, because it is engine failure.. so only medium
P1 Ok, that what | always remember, if you have failure you have
medium brakes
P2 Medium, | will make reverse idle
P1 Yeah 15 hundred 42
P2 Ok
P1 Unless the other checklist xxxx so use the full reverse xxxx
P2 Go to the xxxx, yeah yeah that one, runway 23, press on the lit
thing on the right
P1 This one?
P2 Yeah, now you can see, runway 23, after landing we will be to t
right vacating
P1 Because it is the other way
P2 Exactly
P1 Any hot spots? There is a hotspot there
2:45:58 radar Navras062, radar, turn right heading 090
P2 Right heading 090,navras062
P1 {LISOAFE 2LISNIGAZ2YyaxX 20QA2dzat
aulyRINR 2LISNIuA2yaX eS| K S
FFEAfdzZNE 2F U0UKS SYy3IAySX dzydza dz
sorted outwards with it.
2:46:26 P1 Lets get back checklist done
P2 /| KSO1TSR ILIINZIF OK OKSO{ftAadx
P1 Yeah yeah the other one.. the other way
P2 Origin Xxxx
P1 Thanks man
P2 XXXXX once again
2:46:41 radar Navras062,radardescend 2000ft, transition level 55, QNH 1003
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P2 Descending 2000ft, QNH 1003, transition 55, Navras 062
P1 5000 left, 2000 blue
P2 Checked
2:46:54 P2 All right landing checkilist, it says use full configuration full for
landing unless specified for abnormal procedure or limited by
landing performance.
P1 Yeah
P2 +AAA0 fTFYRAY3 LISNF2NXIFYyOS Aa
applied, for approach PACK 1 off, or supplied by APU
P1 Ok
P2 So supplied by APU now, we go to the bleed page, APU is ther
it is already auto
P1 Yeah
P2 l'YR 6S KIFI@SX AT fFyRAYy3 O2y 7
1+F for go around and not our case. Speed at runway thresholg
t[{d {2 2y0S 20SNJ ¢KNBaKz2f RX
Minimise Vfs at touchdown, xxxx after nose touchdown apply
brakesas much xxx and when landing completed brake fans ON
Landing runway is 3500 misngk YR np YUNA & AR
Happy?
P1 Yeah
P2 {2 NHzy g6l & Ho A &omé kKk&Sthels Xeandg®edyoud
RANBOG FTNRY y2g TFdzNIKSNI aSl dz
P1 CAE YlI& 06SX
2:48:35 P2 045, happy
2:48:43 P2 Pull heading please
2:49:02 P2 Ok FORDEC is done, transition 1003
P1 1003
P2 Cross check passing 3800 now
P1 Checked
2:49:14 P2 Approach checklist?
P1 Yes please
P2 Baro ref
P1 1003
P2 Seat belts
P1 ON
P2 Minimum
P1 430
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P2 Auto Brake
P1 Medium
2:49:32 P2 Approach checklist completed
P1 Thank you
2:49:41 | P2 . 2dz Ftglead R 2 YéMsz)A(q: 9y 3IAY
2OSNBSAIKUXP aAIKU ISU 0eNbB
P1 hi{X 2dzad o6S I f SNI
P2 So just go low and,then if you are comfortable on centreline jus
NEY2@dS Ald f2y3 NHzyél & KdzKX |
P1 Yeah
P2 1000 to Xxxx
P1 Checked
2:50:00 P2 Xxxx push for you
P1 L K2LJS OKSOlfAadGX GKFG YAIKIDG
P2 It says increase flare height, apply brakes as necessary
P1 As necessary ok
P2 So its upto you.. know
P2 Sotwo thousand we are descending two thousand intercepting
altitude as well
2:50:40 P1 Speed Xxxx
P2 Checked
P2 ,2dz gAff 0S NBFRe& F2NJ I LILINE I
P1 Yeah
P2 Navras062, maintaining 2000 head®@0 and we will be ready of
approach
Radar Roger, standby
P2 Stand by
2:50:57 radar Navras062, 25 miles from touchdown
P2 ' FFANNXIT 2dzald FaiAy3a eéz2dz G2 13
whenever you think we are good you can guide us for final.
radar Roger
P1 hKX YAIKG 2dzad EEEE L KIF @S
radar Navras062,radar, visibility 4000 mts, confirm visual approach
acceptable
P2 Negative, we will go for the ILS Navras 062
radar Roger
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2:51:56 P2 So heavy, early stabilize, altitude xxxx 2000 ft, so we will delay
landing gear until we establish on glide otherwise it gonna crea
too much drag

P1 Yeah
2:52:16 P1 Xxxx flaps xxxx
P2 Speed checked
radar Navras062,radar, turn right heading 100
P2 Right heading 100, navras062
2:53:02 P2 Captain keep airspeed
P1 Yeah , | am gonna xxxx
P2 Ok
P1 Flaps 2
P2 Speed checked
P1 Xxxx | d rather fly that margin xxxx because it is heavy
P2 h{ @2dz R2y Qi R2 (KAA& dzyRSNJ
P1 ¢KIdQa NRIKG
P2 India alpha hotel delta identified
P1 Checked

2:53:38 radar NavrasO62radar, turn right heading 12position 15 miles from

touch down
P2 Right heading 125, Navras 062
2:54:35 radar Navras062, radar, turn right heading 195 to intercept localizer n
23
P2 Right heading 195 to intercept localizer rwy 23, navras062
P1 Xxxx cleared
P2 Checked
2:55:16 P2 Ok, so, VLS at threshold
P1 Ok
P2 Increase flare height, then after landing reverser used
P1 Ok
P1 Loc star xxxxx
P2 /| KSO1TSRX SaidlotAakSR f20IfAl
radar Navras 062, 9 miles from touchdown, contact tower 119.6
P1 Are we cleared
P2 Confirm cleared for ILS, Navras062

57




radar Navras 062 Affirm, cleared for ILS approach Runway 23, conta
Tower 119.6
P2 1196, Navras062, good day
P1 Cat 3 xxxx single auto pilot 1+2
P2 Checked
P1 Have visual
2:55:51 P2 Ahmedabadower, Navras 062, Mayday established final runway
23
twr Navras062, Ahmedabad Tower, Rwy 23, clear to land, wind 20
degree, 12 kts
P2 Copied Rwy 23, cleared to land, Navras 062
P2 You want me to request for fire truck or t®
P1 They should have, because this mayday
P2 Yeah, we will be stopping on the runway, | will tell him that?
P1 Yeah
2:56:28 P2 Navras062, we will be stopping on the runway after landing
Twr Copied
2:56:36 P1 Speed managed
P2 Speed managed checked
P1 XXXX gear out
P2 2000, gear coming down
P1 XXXX
P2 Checked
P1 Flaps 3
P2 Speed checked, flaps 3
P1 Flaps full
P2 Speed checked, flaps full
P1 Landing check list
P2 Landing checklist, ECAM memo
P1 Landing xxxxx blue
P2 Landing checklist complete
2:57:19 P2 Confirm xxxx, Navras062
twr Navras062, Ahmedabad Tower, Affirm runway 23, clear to land
wind 200 degree, 12 kts
P2 Copied Navras062]ear to land Rwy 23
2:57:54 One thousand (aural)
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P1 Checked
P2 Checked
2:58:47 P1 XXXX
P2 Checked
P1 Auto pilot coming out
2:58:52 Auto pilot disconnect (aural)
P2 Checked
2:58:55 Minimum (aural)
P1 Continue
P2 Checked
2:59:12 Fifty (aural)
P2 Flare, flare, flare
2:59:14 Twenty (aural)
2:59:15 Retard(aural)
2:59:19 Five (aural)
2:59:20 TOUCHDOWN
P2 Spoilers, reverser, one reverser is green, decel
2:59:38 P2 70 kts
P1 Checked
2:59:46 | P2 bAOSte& R2ySX 0SI dzi A F dz
P1 Thank you
P2 | will just give you ground chart, lets see where is exit
P1 Blue is coming up
P2 Blue is charlie
P1 Yeah, lets get closer and we can vacate charlie
3:00:15 P2 Navras 062, vacating charlie
twr Navras 062, approved
P2 Ok, brake fans ON
P1 Yeah, thanks
3:00:36 P2 Clear right
P2 I will get the stand
P2 Navras 062, you can give us any stand
twr Navras062, taxi via charlie golf stand 42, follow follow me jeep
P2 Ok, taxi via charlie golf stand 42, follow follow me jeep, Navras(
P2 So golf will be here
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P1 This is golf yeah? To the right
P2 Yeabh this is golf, just slow down, follow me will come
P1 They are coming? that one there
P2 L GKAY]l a2z GKFEGQa | 2SSLk @
3:01:40 twr Navras062, Ahmedabad Tower, taxi via charlie, golf, stand 42,
follow follow me jeep
P2 Copied, charligyolf-stand 42, follow followme jeep, jeep in sight,
navras062
3:02:00 Follow me | Tower, xxxx coming for follow me service for Air Arabia to stang
twr Copied
3:02:27 P1 After landing checklist please
P2 After landing, radar and xxxx wind shear xxxx
P1 Off
P2 After landing check list is completed and | just left this on ignitig
huh?
P1 Yeah sure
P2 Wheel temperature ok now, fine, will go tell him disregard may
P1 Yeah
P2 Tower, Navras 062,disregard and cancel mayday
twr Copied
P2 Clear right
P1 Clear, where is the stand we are cleared to?
P2 It will be around this, you need to make right turn
03:03:52 | twr Follow me jeepl
P2 Forty, forty one
P2 Tower, Navras 062, confirm no marshaller
twr Standby, marshaller is reaching standby
P2 Ok, Navras062
3:06:13 P2 We will call them, they should know we have diverted
3:07:12 twr Navras062,tower,follow marshaller
P2 Following marshaller, Navras 062, thank you so much for your
twr Welcome sir
3:08:10 P2 Ok parking
P2 Parking brakes or chokes
P1 ON
P2 Engines
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P1 Off

P2 Wing lights

P1 Off

P2 Fuel pumps

P1 Off

P2 Parking checklist complete

P1 Thank you

P2 OYVIAYS A& 2FF f A abSutaternaty Airgrafziart

contacting company)

Recording stops
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I.ENGINE TAILPIPE FIRE CHECKLIST

Ident.; PRO-ABN-ENG-00017781.0001001 /17 MAR 17
\Applicable to: ALL

Internal engine fire may be encountered during engine start or engine shutdown.
Internal engine fire may be seen by the ground crew, or the EGT may fail to decrease after the
ENG MASTER lever is set to OFF.

External fire agents can cause severe corrosive damage. Consider the use of
external fire agents only if the following procedure does not stop engine tailpipe
fire.

ENG MASTER (affected enging) .......ccooveerieecinmeriemierieis e cessemsenie e esseciessesseessssecsesmensessenes QF

Note: Do not press the engine fire pushbutton, since this would cut off the FADEC power supply,
which would prevent motoring sequence.

ENG MAN START pb (affected €ngine)..........coervurrrervcecrercrceensee e ssesieseeseesesesesssssseeenseeeenes QF F
ESTABLISH AIR BLEED PRESS

Select the APU, or opposite BLEED, to motor the engine.

If APU BLEED is not available, and the opposite engine is shut down, connect external pneumatic
power (if readily available).

ENG MODE sel .. CRANK
ENG MAN STAHT pb (affected englne) —o )\
For aircraft equipped with IAE or PW6000 engines, the start valve automatically reopens, when N2
is below 10 %.

For aircraft equipped with CFM 56-5A/5B engines, the start valve automatically reopens, when N2
is below 20 %

For aircraft equipped with CFM LEAP-1A engines, the start valve automatically reopens, when N2
is below approximately 60 %

® When fire stopped:
ENG MAN START pb (aﬂecied engme)
ENG MODE sgl...

Maintenance action is due.

[I.LHIGH ENGINE VIBRATION CHECKLIST

ident.: PRO-ABN-ENG-00012204.0006001 / 19 SEP 17
||Applicable to: MSN 03246-08343, 08748-08798, 08942

The VIB advisory on ECAM (N1 2 6 units, N2 = 4.3 units) is mainly a guideline for the flight crew to

monitor engine parameters more closely.

The ECAM vibration advisory alone does not require engine shut down.

Note: 1. High engine vibration may be accompanied by cockpit and cabin smoke and/or the
smell of burning. This may be due only fo compressor blade tip contact with associated
abradable seals.

2. High N1 vibration are generally accompanied by perceivable airframe vibrations. High
N2 vibration can occur without perceivable airframe vibrations.

ENG PARAMETERS ...

Check engine parameters and especially EGT; crosscheck with other engine. Report in

maintenance log.

B [f icing suspected:

...CHECK

An increase of engine vibration in icing conditions with or without engine anti-ice may be due
to fan blades and/or spinner icing. lcing may be suspected if N1 vibration occurs without other
engine parameters variation.

ATHR
THRUST (one engine at a time).....

Reduce thrust to idle if flight conditions permit.
If ENG ANTI ICE is off, switch it ON at idle fan speed, one engine after the other with
approximately 30 s inferval.

To shed ice, it may be necessary to perform several thrust vanations between idle and a thrust
compatible with the flight phase. For efficient ice shedding, thrust should be increased fo at
least 80% N1 if flight conditions permit.

After each thrust variation, vibrations should decrease, indicating the progress of the ice
shedding.

When the ice is shed, vibrations should return to normal and the flight crew can resume normal
engine operation.

.. IDLE THEN INCREASE N1 > 80 %

B [f icing not suspected:

@ If above vibration advisory and flight conditions permit:
THRUST (affected engine)............cceevsuuuuunee... AEDUCE BELOW ADVISORY THRESHOLD

@ After landing, If vibrations continue : SHUT DOWN ENGINE WHEN POSSIBLE

I.LENGINE STALL CHECKLIST
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[QRH] ENG 1(2) STALL

ldent.: PRO-ABN-ENG-00015730.0001001 / 05 MAR 19
JApplicable to: MSN 03246-08343, 08748-08798, 08942

This crew must apply this procedure when instructed by ECAM, or if they detect an engine stall

before FADEC:
M On Ground:
THR LEVER (affected engine) IDLE
ENG MASTER (affected engine) OFF
M In Flight:
THR LEVER (affected engine) IDLE
ENG PARAMETERS (affected engine) CHECK
W If abnormal ENG parameters:
ENG MASTER (AFFECTED ENGINE) OFF
ENG 1(2) SHUT DOWN

Apply the ENG SHUT DOWN ECAM procedure (Refer to PRO-ABN-ENG ENG 1(2) SHUT
DOWN). Engine restart at crew discretion.

W [f normal ENG parameters:

ENG ANTI ICE (affected engine) ON
Operation of ENG and WING ANTI ICE will increase the stall margin but EGT increases
accordingly.
THR LEVER (affected engine) SLOWLY MOVE FORWARD
@ |[f stall recurs:

THR LEVER (affected enging).............oeieuvvivmeemruimssrvissmessiisniesivi MOVE BACKWARD

Reduce thrust and operate below the thrust threshold where stall recurs.

@ If stall does not recur:
CONTINUE NORMAL ENGINE OPERATION

IV.ENGINE FAIL ANNUNCIATION CONDITION & CHECKLIST

ENG 1(2) FAIL

Applicable to: MISN 03246-08343, 08746-08798, 08942

|dent.: PRO-ABN-ENG-BJ-00017982.0002001 / 06 JUN 16

ANNUNCIATIONS

Triggering Conditions:

This alert triggers when the engine core speed is below idle, with the ENG MASTER lever set
to ON, and ENG FIRE pb not pushed.

Flight Phase Inhibition:

ELEC PWR

1ST ENG STARTED
1ST ENG TO PWR

2ND ENG SHUTDN
SMN AFTER

ENG 1(2) FAIL (Cont'd)

dent.; PRO-ABN-ENG-BJ-00017667.0003001 / 04 JUN 19

[Z/An engine flame-out may be recognized by a rapid decrease in EGT, N2, FF, followed by decrease
in N1 for CFM engines, or EPR for IAE engines.

The flight crew can suspect an engine damage if the flight crew observes two or mare of the
following symptoms:

- Rapid increase of EGT above the red line

- Important mismatch of the rotor speeds, or absence of rotation

- Significant increase of aircraft vibrations and/or buffeting

- Hydraulic system loss

- Repeated or uncontrollable engine stalls

o LAND ASAP

B Before takeoff or after landing:
THR LEVER (AFFECTED ENGINE)....
ENG MASTER (AFFECTED ENGINE)
B |F DAMAGE:
ENG FIRE P/B (AFFECTED ENGIN
AGENT 1

W |FNO DAMAGE:

@ For CFM engines, if conditions permit, do not restart the engine. A new engine start would
erase FADEG troubleshooting data.
&l ENG (AFFECTED) RELIGHT.......voeecvvirrcres e serviisecsnsesnsnsisissnes s nennnn: GONSIDER
2| If no damage, a new start sequence may be initiated.
L2
ASSOCIATED PROCEDURES

ENG 1(2) | SHUT DOWN
Apply the ENG SHUT DOWN procedure (Refer to PRO-ABN-ENG ENG 1(2) SHUT
DOWN), if damage or if engine relight is unsuccessful.

Ulm In flight:
Selection of continuous ignition confirms the immediate relight attempt made by the FADEC.
Hl  THR LEVER (AFFECTED ENGINE).......ccocoivoiriiriuiiiirirscisiisscenserecssnecsenissseases sonseeeene IDLE
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ENG 1(2) FAIL (Cont'd)

2 Note: Incase of GPWS (EGPWS < ) alerts, reduce speed with care below VLS with flaps
extended {at light weights VMCA may be reached befare aMax) when applying the
GPWS (EGPWS <+ ) procedure.

I @ IFNO ENG RELIGHT AFTER 30 S:

= The 30 s countdown starts as soon as the ENG 1(2) FAIL alert is triggered.

LT ENG MASTER (AFFECTED ENGINE).......cccovvviimmsinicsnsinmsmssssssecesssnssssssissnssisssssensss OFF
B IF DAMAGE:

ENG FIRE P/B (AFFECTED ENGINE)...........
AGENT 1 (AFTER 10 SECONDS IN FLIGHT

ASSOCIATED PROCEDURES

ENG 1(2)
2 Apply the ENG SHUT DOWN procedure (Refer to PRO-ABN-ENG ENG 1(2)
SHUT DOWN), if damage or if engine relight is unsuccessful.
If high vibration eccurs and continues after engine shutdown, reduce airspeed and
descent fo a safe altifude.
Attempt to determine and use a practical airspeed and altitude for minimum
vibrations.

=
m

IF NO DAMAGE:

ENG (AFFECTED) RELIGHT ..o cverecircecciecrcerseseeveeeecsrevesieenennneeen GONSIDER
= Apply ENG RELIGHT (in flight) procedure (Refer fo PRO-ABN-ENG [QRH] ENG
RELIGHT IN FLIGHT).

V.EGT OVER LIMIT ANNUNCIATION CONDITION AND CHECKLIST

ENG 1(2) N1/N2/EGT OVER LIMIT

Appiicable to: SN 03246-08343, 08748-08798, 08942

Ident.: PRO-ABN-ENG-CD-00018006.0002001 /21 MAR 16

ANNUNCIATIONS

Triggering Conditions:

[ | This alert triggers when:

- N1is above 104 %, or

- N2 is above 105 %, or

- EGT is above 725 °C during start, or above 950 °C when the thrust levers are at TOGA or
FLX/MCT position, or 915 °C in the other cases.

Flight Phase Inhibition:

o
w
=
o«
<
=
wn
(V)
=
w
e
wn
—

ELEC PWR

1ST ENG TO PWR
LIFTOFF

2ND ENG SHUTDN
5MN AFTER

ENG 1(2) N1/N2/EGT OVER LIMIT (Cont'd) |

Ident.: PRO-ABN-ENG-CD-00012079.0013001 / 21 MAR 17

W Max pointer indication:
2 EGT between 915 °C and 950 °C (except during takeoff, alpha floor activation, or reverse
selected), or EGT between 950 °C and 970 °C, or
N1 between 104.0 % and 105.8 % or
N2 between 105.0 % and 105.8 %

b THR LEVER (OF AFFECTED ENGINE).......cccvuvesrrreecnrcrersersenereesnseviessesasesnnesne. BELOW LIMIT
T Normal operation may be resumed and maintained until next landing. Report in maintenance
log.

“'m Max pointer indication:
2 EGT above 970 °C or

N1 above 105.8 % or
N2 above 105.8 %

O THR LEVER (OF AFFECTED ENGINE).........oorveeeeerrreeeeermeeermeeesmeesssssessssesssessssssssssssnens IDLE
ENG MASTER (OF AFFECTED ENGINE)........corvveermeeeermreeenene IS | o

2 |f conditions do not permit engine shutdown land ASAP using the minimum thrust required to
sustain safe flight.

ASSOCIATED PROCEDURES

ENG 1(2) | SHUT DOWN
Apply the ENG SHUT DOWN procedure (Refer to PRO-ABN-ENG ENG 1(2) SHUT
DOWN).
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VIALERT TRIGGERING CONDITIONS

ENG 1(2) OIL FILTER CLOG

ENG 1(2) OIL HI TEMP

|Applicable to: MSN 03246-06737, 07096-08343

Ident.: PRO-ABN-ENG-CF-00017964.0002001 / 21 MAR 16

|Applicable to: MSN 03246-08343, 08748-08798, 08942

Ident.: PRO-ABN-ENG-CH-00017963.0001001 /21 MAR 16

ANNUNCIATIONS

Triggering Conditions:
2 | This alert triggers when the oil filter is clogged.

Flight Phase Inhibition:

1ST ENG STARTED
-->/800 ft

1ST ENG TO PWR
2ND ENG SHUTDN
5MN AFTER

«
=
-
(0]
fro
)
w

LIFTOFF

Ident.: PRO-ABN-ENG-CF-00012078.0007001 / 30 MAR 18

OIL PARAMETERS ..ot MONITOR

Maintenance action is due, except if the caution is temporarily displayed during cold engine start

with engine oil temperature lower than 40 °C.

ANNUNCIATIONS

Triggering Conditions:

This alert triggers when the oil temperature is:
- Between 140 °C and 155 °C for more than 15 min, or
- Above 1565 °C.

Flight Phase Inhibition:

15T ENG STARTED
1ST ENG TO PWR
————X\ 1500 ft

ELEC PWR
LIFTOFF

2ND ENG SHUTDN

S5MN AFTER

Ident.: PRO-ABN-ENG-CH-00017822.0002001/ 26 NOV 19

THR LEVER (AFFECTED ENGINE)..............

ENG MASTER (AFFECTED ENGINE)...................
Operation above the maximum temperature requires engine shutdown.
L2
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