Vueling’s journey with integrating predictive
maintenance into airline operations
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WHO WE ARE?

MISSION

0 Our passion is to connect people and
Ist Ist 8 1’2 /0 places, create value for our
shareholders, employees, customers,
SINCE and society, while shaping our future
Southern Europe Low-Cost Airline in BCN Punctuality in 2024 in a sustainable way.
Airline (4 0%share market)

VISION

Together, we will lead the lowcost
131 100 220 +223K +750 40M sector in all the markets where we

operate, unlocking our full potential

through Vueling Transform.

Fleet Destinations in Routes During Annual flights Daily flights Annual
30 Countries 2025 (peak season) passengers
CORPORATIVE
VALUES
Sk +60 50%

 Make it happen
. « Make it better
'er « Make it safe
« Make it customer-oriented
 Make it costfocused
... And win together

EMPLOYER

Employees Nationalities Gender Parity employee + Board of directors
Represented

FOR A BETTER WORLD OF WORK



1. WHY TO CHANGE? WHY PREDICTIVE MAINTENANCE?
Maximizing availabilicy through A/C life

— Increasing age Requirement to VU ELING TRANSFORM

increase capacity

— More defects

UNSCHEDULED SCHEDULED

Increased sched.
maintenance

Challenging
maintenance jobs

NN

U4

Maximize A/C s, 1ransform = change
availability




2. THE ADOPTION
Building 6he environmenb

2018 Skywise 2020
Core on- Minority
boarding Report PoC

2019 SPM
ACMS trial
(R38 based)

Post-mortem
analysis
13 AC SPM Proactive MX
connected consolidation
2022 Second SPM 2024 Team
trial FOMAX & consolidation and
RMAX industrialization

2021 MX +
Data
taskforce
group
OptMX

OptENG

Strategy/Organization

People/Culture

Resources

Training

2023 RMAX
solution deployed
+ Repetitive APP

55 AC SPM
connected

Reliability analytical suite

Repetitive items tracker

CREATE THE RIGHT
ENVIRONMENT TO
FOSTER INNOVATION

Beyond
predictive...

65 AC SPM
connected

2025 procedures optimization
and leverage resources
availability

s
—

INNOVATORS EARLY LATE LAGGARDS
ADOPTERS MAJORITY




3. THE PLATFORM
InGerconnecting Ghe different areas

| OPERATIONAL |
| DISRUPTION |

PREVENTIVE

PREDICTIVE

SCOPE

vueling

OEM ALERT

The integration

OPERATIONAL

PREDICTIVE ALERTS

//

REPETITIVE

HISTORICAL COST SEARCH ENGINE

PREDICTIVE
ALGORITHM
evaluation

PREDICTIVE ENGINEER———

e e ——e—— —— — —

DISRUPTION

— g

SYMPTOMS JJ

——

GAIN/SYMPTOMS

TDR

AOG equivalent

AOG declared

optimization

NON CHARGEABLE

Non-chargeable work
group

RELIABILITY
COMMITTEE

TASKS/FINDINGS J_

-
MAINTENANCE
PROGRAM
EVALUATION
A/C and PARTS
reliability
AMP

PARTs improvement

MODS/SBs

Inspections
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4. THE BOUNDARY CONDITIONS
Leveraging resources = surgical interventions
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4. THE BOUNDARY CONDITIONS
Leveraging resources = surgical inGerventions

102 15

Destinations Main bases (|, I, IlI)

MAIN BASE: BCN

PROS. Empowered maintenance center

CONS: Organization tends to depend
exclusively in BCN.

AMP Defects Repairs S/l
replacements
MODs/SBs/EQs ~ Materials — ©pqaig
contracts

Key to find the right balance



5. MEASURE TO CONVINCE
Automabtic data driven KPIs to justify investmenb

SHOP FINDING REPORT

ALERT CLOSURE AND

ASSESSMENT AND WO

ALERT TRIGGERED CREATION »  ACTION FOLLOW-UP

COST AVOIDANCE

IMPORTANT REMARKS: DAILY AUTOMATIC REPORT
« Need coordination between on-going failures (MEL) and predictive, Main KPls N\
i i i » Ol cost avoidance

preventive and repetitive actions . ANGMEL
+ Anti-TDR
 Cost avoidance is based ohistorical data . - Anti-AOG declared
: : : : On-going alerts
- Different alert types require special needs (fast-track material - Duplicities
requests, maintenance stops). - AOG risk tasks

vueling 8



5.1 ALERT ASSESSMENT and BUSINESS CASE
Example: PREDICTIVE AlerG (ATA 29: HYDRAULIC LEAK)

Corrected fluid quantity COM PON ENT FEEDBACK:

E12

PIPE D5231003600200 FOUND CRACKED

| | | | I | 1 i | | i | ! I | {
21 Dec 2024 25 Dec 2024 30 Dec 2024 5 Jan 2025 10 Jan 2025 15Jan 2025 21 Jan 2025 31 Jan 2025 4 Feb 2025 8 Feb 2025 13 Feb2025 21Feb2025 28Feb2025 5Mar2025 10 Mar2025 18 Mar2...

Flights

REAL EXAMPLES:

CASE INFORMATION:
AC: EC-KRH
FAULT: Potential hydraulic leak observed
SOLUTION: Pipe D5231003600200 replacement EVENTS: [125290, 126453]
IMPACT: 5-hour AOG + Delay (68’) + Potential cancelled flight

vueling



Fluid quantity (liter

5.1 ALERT ASSESSMENT and BUSINESS CASE
Example: PREDICTIVE AlerG (ATA 29: HYDRAULIC LEAK)

R T T
,--‘.f""'::;‘r R

Corrected fluid quantity

21 Dec 2024 25 Dec 2024 30 Dec 2024 5 Jan 2025 10 Jan 2025 15 Jan 2025

REAL EXAMPLES:

CASE INFORMATION:
AC: EC-KRH
FAULT: Potential hydraulic leak ok
SOLUTION: Pipe D52310036002(
IMPACT: 5-hour AOG + Delay (68

[125290, 126453]

vueling



5.1 ALERT ASSESSMENT and BUSINESS CASE
Example: PREDICTIVE AlerG (ATA 35: OXYGEN LEAK)

COMPONENT FEEDBACK:

Crew oxygen level

PRE/ POST z Qoo
HEAVY FOUND IN - AND OUTLET COUPLINGS
£ o0 DAMAGED: OUTLET COUPLING CROSS
MAINTENANCE THREADED AND INLET COUPLING
OXY BOTTLE LASTS OVERTORQUED

BETWEEN 20'30 | | | | | | | ! | | I |

1
DAYS 6 Apr2025 10Apr2025 15Apr2025 20Apr2025 24Apr2025 29Apr2025 4 May2025 9May2025 14 May 2025 20 May 2025 25 May 2025 30 May 2025 4 Jun 2025
Flights

Crew oxygen level

NG Lo
G -0
— 1500 & e re
o= e 0
w »r 7 e Mgl il

[=

PRE/POSTPAMX ;
ACTION b

500

OXY BOTTLE LASTS 5 €

| | | | | | | | | | | |
MONTHS 24 Jul2025  30Jul2025 5Aug2025 10Aug2025 15Aug2025 20Aug2025 25Aug2025  30Aug2025 4Sep2025 9Sep2025 14Sep2025 19 Sep 202524 Sep2...

Flights

CASE INFORMATION:
AC: EC-MIQ
FAULT: Increased OXY BOTTLE CONSUMPTION after HEAVY MX
SOLUTION: Solenoid replacement
IMPACT: Potential Ol avoidance + MH/DD reduction

vueling 11



5.1 ALERT ASSESSMENT and BUSINESS CASE
Example: PREMENTIVE Alert (ATA 36: 0VPRESS VALVE 5HA2)

5/12/2023 21 24;"{]11'2{]24 27/02/2024 04/04/2024 11/05/2024

¢ Logbook
@® EC-LUN - OVPRESS-V 5HA2

CASE INFORMATION:
AC: EC-LUN

FAULT: OVPRESSV 5HA2 repetitive PFR (PHASE 6)
SOLUTION: Overpressure valve 5HA2 replacement
COST AVOIDANCE: 4-hour AOG + Delay (20°) + Flight altitude limitation

vueling

17/06/2024

COMPONENT FEEDBACK:

WORN PARTS:-ALL SEALS AND
BEARINGS ARE WORN.-LINKAGDE

SUPPORT IS WORN.-BACKNUT IS
DAMAGED.

REAL EXAMPLES:

EVENT: [105385, 104748, 104421]

12



5.1 ALERT ASSESSMENT and BUSINESS CASE
Example: REPETITIVE Alert (ATA 32: ALTN BRAKE FAULT)

Show All Events “w ‘at v Date: 21 Jun.2024 [E 0 Quick Search

4\ [ All Columns: |ALT] 0/50E
Flags ID Occurred . At | Issuer A/C A/CH..Station Headline Flight.. ATA Advise Workorder e

ﬂ ! E 98316 Z285ep.20.. 16225 AMOS.. EC-. MAD ALT BEK FAULT V0LGT.. 32-. -2 f*

ﬂ m 98611 06.0ct.20.. 1556 ANTR.. EC-. BIO BRAKES ALTN BRK FAULT 32-.. A/CR.. 61362423

ﬂ m 98684 09.0ct.20.. 00:04 JORBER EC-.. PMI  MAT - ALTEENATE BRAKE FAULT 32-.. A/CH.. 61364195

ﬂ ! E 103.. 05Apr.20.. 1755 AMOS.. EC-. BCN  BRAKES ALTERNATE R RELEASED VLGT.. 32-. -2

ﬂ m 103... 07Apr.20.. 1450 RICM.. EC-. BCN  ALTERMNATE BRAKE FAULT 32-.. A/CR. 0

CASE INFORMATION:
AC: EC-NGB
FAULT: ALTERNATE BRAKE FAULT
SOLUTION: FOUND CONNECTOR 100GGA WITH HEAVY CORROSION AND ONE PIN (D) IN BAD CONDITION
WO: 61997378
IMPACT: 22'+ 9h AOG + 9h AOG + 24’ + 2h AOG .

vueling



5.2 MAJOR PROACTIVE MX STATS

Productive reported MH (values reported by MRO)

600
500 _ I
400 0
= 300 i ]
200 @ REPETITIVE
100 H H i I I ﬂ i ﬂ H m PREVENTIVE
oDiEﬁﬁEigﬁﬁ I|| m PREDICTIVE
58 2R ES5253885E58¢888522878¢%
Qtr1 Qtr2 Qtr3 Qtr4 Qtr1 Qtr2 Qtr3 Qtr4
2024 2025
KEY TO MAINTAIN CONSTANT EFFORT
vueling

PROACTIVE MX STATS*

‘ ‘ 278 components
b replaced
(93% FF for predictive)
y 300 monthly MH
\ (avg.)
761 WO closed

*2025 dala
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5.2 THE HIDDEN ADDED VALUE
AnGi-kpi metrics including all proactbive iniGiatives
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TDR:

+0.08 % +0.12 %

AOG Declared/1000FC

-17% -23%

MEL/Active AC

-1.4% -2.1%

*Estimated values
15



5.2 THE IMPACT OF PROACTIVE MX
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6. MAIN CHALLENGES and MITIGATING actions
Pushing boundaries to reach new heights

Miscommunication
. Unawareness
« Engagement

* Line maintenance availability
«  Materials restrictions

~N

Close-loop algorithm performance
Explore/Learn from CLASS 2 messages

Improve commitment

vueling

Manhours: Commit on the available MH for
proactive Mx.

N\
-

J
N

RIT App + Al

Y4

AN

Material automatic status

\ ) \ )  Expertise
' ' g ' W,
\ IMPROVEMENT ACTIONS
: Workshops/Training \ Daily/Monthly meeting for prioritization : [ Algorithms expansion
N J (DD integration + RI?) .
- NS - [
N 4 ) Training on A/C data
. Improve KPI visibility ) FAST TRACK- Certain alerts J
N J
: 1 N

Integral analysis RELIABILITY/ AMP /
PROACTIVE ALERTS

17



7. BEYOND PREDICTIVE...

IN-HOUSE FAILURES MODELING (ATA 29- HYDRAULIC LEVEL)

4 )
() paTA coLLECTION: N SEGMENTATION:
Data from a specific phaseis extracted and Signaldata is transformed into linear segments
stored. - J
\_ /
. Matricula: MHS
SN S

Iy

| |

[ HYDRAULIC LEVEL PER FLIGHT}

(GIY/B)

vueling

12,00 o

11,73 4

11.50 4

11.25

11.00

10,75

N
'n_,\;u"m' \’a A f
'ﬁ"k}; - /\_/ ___\:'«ﬁr& j,\,fﬂ“‘“:x,,‘_ e ﬂ\“};&;&ﬁw rh\w\:\ﬁl_;
_ ~/

| Delay reported (ID: 124854, 30 MIN ) + MEL C (63785887) |

Matricula: MFM

12.6 A

12.4 4

12.2 4

12.0 4

11.8

11.6 4

1144 ___ pen

11.24 ~~° Fen
T

[

AOG reported (ID: 1261653 days) }

—

-

-

AALERT ISSUE:

Alert logic trigger

Alert deactivated due

stable segment detected

Alert triggered

18




7. BEYOND PREDICTIVE...

OPTENG + OPTMX MEL PREDICTOR

MEL opening ratio VS A/C AGE

800
HEAVY MXPERFORMANCE estimator i 600
(a1
S 400
%
2 200
0
123 456 7 8 910111213 141516 17 18 19
* Adapt HM calendar based on real expectations A/C AGE
number_samples —ratio MEL_per_1000FC
—ratio_ MEL _per_ 1000FH --- Estimated ratio 1000FC
* Negotiate HM slots according to predictions Estimated ratio 1000FH

* Identify/anticipate potential risks for operation

vueling

Estimation of MEL issued vs A/C AGE

Enabler tools that addenhance
predictability of fleet needs

MEL/1000FC and MEL/1000FH

19



8. WRAP UP and CONCLUSIONS

REQUIREMENTS

A
+ SPONSORSHIPis crucial for SUCCESS 4y

* PROACTIVE MX = SURGICAL and ACCURATE INTERVENTIONS Qj

-

- ENGAGEMENT and PROMOTION are key enablers \é"

ADDED VALUE
TDR AOG declared MEL/AC
« KPIs improvement (A/C availability) = +0.12% -23% -2.1%
« Better anticipation for incoming faults

* Enhanced evaluation on Maintenance tasks, improving SAFETY

* Improved efficiency

vueling
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8. WRAP UP and CONCLUSIONS

REQUIREMENTS

A
+ SPONSORSHIPis crucial for SUCCESS 4y

* PROACTIVE MX = SURGICAL and ACCURATE INTERVENTIONS Qj

-

- ENGAGEMENT and PROMOTION are key enablers \é"
AC availabllity isbeing
increased despite ageing
ADDED VALUE effect

TDR AOG declared MEL/AC
« KPIs improvement (A/C availability) = +0.12% -23% -2.1%
« Better anticipation for incoming faults

* Enhanced evaluation on Maintenance tasks, improving SAFETY

* Improved efficiency

vueling 21
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THANK YO U'!

WE
LOVE
PLACES
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