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8:00 a.m (Morocco) - 03:00 p.m (Philippines) : Webinar Opening (5 min)

Raphaél RABIER, General Manager - IFF (Morocco)
Anneli R. Lontoc, Undersecretary DOTr and Officer-in-Charge - PRI (Philippines)

Generalities of SNCF equipment maintenance (10 min)
Cyril VERDUN, Director of the Maintenance Engineering Department (MDI) - SNCF (France)

Implementation of predictive maintenance : Example of SNCF, The French National

Railways (10 min)

Cyril VERDUN, Director of the Maintenance Engineering Department (MDI) - SNCF (France)
Q&A session

Rolling stock maintenance policy set by ONCF, the Moroccan National Railways
office (10 min)

Abdelkrim EL MOUFADI, Production and Customer Manager- ONCF ( Morocco)

Digital maintenance services at SIANA, the High-speed train maintenance company
(10 min)
Abdelhalim NACIRI, Performance and Projects Director, SIANA ( Morocco)

Railway System Maintenance - Example of the Philippine Railways (10 min)
Rizaldy L. FARINAS - Officer-in-Charge, Engineering Division - Light Rail Transit Authority
(Philippines)

Q&A session

9:30 a.m (Morocco) - 04:30 p.m (Philippines) : Concluding words and closure (5 min)

Webinar on Railway Maintenance Karim Eddine CHENNOUF, President of the Management Board - IFF (Morocco)
December, 14th 2022



WEBINAR OPENING

Rafaél RABIER
General Manager

[FF (Morocco)
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WEBINAR OPENING

Anneli R. Lontoc
Undersecretary DOTr

and Officer-in-Charge of PRI
(Philippines)
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GENERALITIES OF SNCF
EQUIPMENT MAINTENANCE

Cyril VERDUN

Director of the Maintenance Engineering
Department (MDI)

SNCF (FRANCE)
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, A SELECTION OF KEY Indicators

30,000 Km
OF TRACK

2,824 Km
OF HS LINE

15,000
TRAINS/DAY

(Passenger trains: 900 High Speed Trains, 6,000 Intercities & Regional

Express Trains, 6,200 Commuter Trains for Paris Region
but also 1,929 freight trains and works trains)

.‘_.~ ¢

L

INTERNATIONAL DIRECTORATE

- Webinar on Railway Maintenance - December, 14th 2022
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Activities

MMM ae€ 2F SEGSNJIh f
MASTERIS, a 100% SNCF Material subsidi

8,400 employees

1 "Factory of the Future" program 400
million euros

2 core businesses: ENGINEERING and
INDUSTRIAMyhich are involved in the entire
life cycle of all rolling stock.

17,000 rolling stock unitsnaintained by SNC
each year

L
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rial Department- key figures

s& HAUTS
00 W 10 Industrial TechnologZentres(IT)
- - S A 1logistics platform (CLI)
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I\/Iate al Department

Controlling the life
cycle of equipment

_ _ Ongoing
Engineering maintenance

Testing and
Acquisition certification Light
Specifications '9 :
. . maintenance
| Development Entry into service
steering

Webinar on Railway Maintenance - December, 14th 2022

Replacement parts
service

Replacement parts

and industrial
logistics

Renovation
and
modernisation
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rial Department- Strateqgy

ATo position oneself in a rapidly changemvironment
£ AAffirm a 'Customer‘oriented positioning

= . AClarifyour scope of responsibility for routine maintenance

| ABe innovativeo contribute to the SQCD* performance of Customers

% AModernizeits industrial facilities (overhauls, upgrade / ik
MEMIERERE))

':f:? AOpen up toexternal markets
€2 ABe a major player in SNCEts/ironmentalcommitment

e

4 * . SQCD : Safety, Quality, Cost, Availability

‘:. 4.._

| ——
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A MAN ERIAL department in a changing

Opening up to Intranodal

w Industrial Engineering & Maintenance,
competition

potential competitors of M

béc 2020 {[E}* RAMFER ALSTOM BOMBARDIER
: DB Erion transamo
TER and intercity Déc 2019 experiments RATP
trains Déc 2023 Systematic competitive bidding @) Faivoy .. iMATEQ  ——— ‘t7'>
Nextelectionsscheduledor March 2021 % B
w Y/ 4 /4
TOdayNeW lines oo
2023 TN lines excluding RER ARTgAIL NATKINS
2033 iines C,D,E 5; l"zk i
2039 Lines A &B
Newactors
régionéo renfe % railcoop
Fuorsdev  #= DEl B LS )
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. s,u,cl ROLLING STOCK FIKENTFIGURES

MATERIALS IN FIGURES ‘
February
o 2019
- High-speed trains ,/45-0\ /OO

= 965/ P 950\’ SO}/ éoo\'u\;d\;r;NCF maintenance con tract
S b Diesel locomo tives Electric locomo tives locotractors =
- INTERNATIONAL DIRECTORATE ®
\ Webinar on Railway Maintenance - December, 14th 2022 IF r=
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MAIN TENANCE: DEFINITION

e
A1
Per NF EN 13306 X-8Q9 standard:
s U= | - oCombination of all technical, administrativ
S L < = F and managerial actions during the life cycle
= U an item intended taetainit, or restoreit to a
- = state in which it camperformthe required
o , | Fdzy OUA 2y dE
L
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), + Ensure that rolling stock is in
working order and compliant with:

. Safety and interoperability
requirements

. Standards and regulations

. Agreed quality, availability and cost
targets

Sl PHILIPPINE
I'imsrnurs @ '///ONCF SIANAD>

Webinar on Railway Maintenance - December, 14th 2022



I\/IAINIENANCE MISSIONS

ROLLING STOCK MAINTENANCE

+ Establish protocols and carry out maintenance to ensure safety, reliability and availability
of rolling stock for all rail operations units.

UPGRADE AND RENOVATION OF EXISTING ROLLING STOCK

+ Convert rolling stock to meet passenger requirements, new developments in technology,
and new standards, and to extend its lifespan.

ENGINEERING AND TEST SERVICES

+ Carry out research and development work, technical inspections and approval of
future rolling stock.

PROCUREMENT MANAGEMENT FOR NEW ROLLING STOCK

+ Help SNCEF rail operations units identify their new rolling stock requirements;
contribute expertise and design procurement strategies for replacement parts and relevant

supply chains

SNCF6s Rolling Stock division is |l egally responsi bl e asagéehe
maintenance process has obtained official certification as required under European regulations.

P

®
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Rolling stock life cycle

ﬁ { b/ RQLLING STOCK UMTCLOSELY INVOLVED AT EVERY STAGE IN THE ROLLING ST®ECK LIFE CYC

ENGINEERING ROUTINE MAINTENANCE REPLACEMENT PARTS SERVICE RENOWVATION & MODERNISATION

ACQUISITIONS
SFECIFICATIONS
MANAGEMENT OF
DEVELOFPMENT

TESTIMG &
HOMOLOGATIOMN
REPLACEMENT PARTS &

INDUSTRIALLOGISTICS

RENOVATION & MODERNISATION

LIGHT MAINTENANCE
COMMISSIOMING

| YR 45 HLISYR benodr oy SOSNE &SINJ G2 YEAYydlAYy {b/C NRECA
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ENANCE TYPES

Preventive: before a Corrective:
failure occurs, after a failure occurs

By avoiding failures, we can limit the impact of service quality
andthecostof Agoatityp on t he r awHole sy st

MAINTENANCE IS NECESSARY TO COUNTERACT THE LOSS OF RELIABILITY CAUSED
BY AGEING AND USE THAT MIGHT OTHERWISE UNDERMINE OPERATIONS

MAINTENANCE IS CARRIED OUT WHEN THE OPERATIONS NEEDED TO RESTORE
VEHICULES TO GOOD WORKING ORDER COST LESS THAN PURCHASING NEW ROLLING
STOCK (UNLIKE THROWAWAY ITEMS OR CONSUMABLEYS)

|| iy - ZoNcE SIS
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. Either for operating safety (i.e., when the consequences of failure are deemed unacceptable),
. Or on economic grounds (less costly)

. Or, occasionally, on pratical grounds (i.e., when equipment is only available for maintenance at specific times)

) |

Maintenance
CORRECTIVE Maintenance

PREVENTIVE

- The challenge facing engineers is to strike an economically and technically viable balance between preventive and
corrective maintenance.

Webinar on Railway Maintenance - December, 14th 2022
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i
ROUTINE MAINTENANCE

ﬁ + Maintenance is performed by SNCF rail operations units, which can call on a network of
dedicated technical centres that together cover the entire country.

empty trips and thus increasing fleet availability.

+ The key strengths of maintenamce&hich contribute to better safety, reliability and
availability are:

. Technical expertise

. Anticipating requirements

. Extensive use of feedback

. More integrated maintenance.

Webinar on Railway Maintenance - December, 14th 2022
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i
RENOVATION & MODERNIZATION OF ROLLING STOCK

EXTENDING THE LIFESPAN OF EVERY TRAIN COMPONENT

+ Renovating and modernizing clients' rolling stock to incorporate the latest technology; innovating for greater
safety, performance, comfort and efreendly mobility.

+ Modernization work is carried out in the Rolling Stock specialist §inlts/ C Qa fechritcerdrés\Mdich €
have technical expertise and extensive industrial resources.

e PHILIPPINE
B il B9y “oncr sumn>

Webinar on Railway Maintenance - December, 14th 2022




4
PARTS REPAIR

- l I hightech parts with a very high price tag

+ Our technicians can carry out work on approximately 22,000 different |
rolling stock reparable parts (PRM in French).

+ PRMs are parts on which repair and restoration are both technically fe:
and economically profitable.

+ These parts are repaired at our industeahnicentres

7 The main PRM categories are:
7 axles

7 bogies

7 engines

2 HVAC units
7 pantographs

7 electronic components

i ¥ QPHILPPINE P
© S B “oner sai>
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Procuremengngineering

.| | PROCUREMENT ENGINEERIRGMIZETHE ACQUISITION OF NEW ROLLING STOCK

+ This support includes defining requirements and drawing up specifications; tender negotiations; contract
management; testing supervision and official approval.

'+ Clients benefit from investment modelling software that collates the cost of initial acquisition, maintenance costs,
¢ their change over time, and energy consumption.

5,500isted suppliers

160,000Parts Numberin portfolio
e @ (8,000 new PN created per year)

- _
\ ’ 17,00Qurchasing orders per year

1,000contracts submitted totechnicentres

SIS By Zoner sam>
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SNACIFCA)S TECHNI CENTRE NET

+ 25 maintenanc&echnicentres

_ ) Operational entites related to SNCF as
. Routinemaintenance

operator of train services (TER, TN, FRET,

: L_ight repairs _ Q etc )
Technical centres carry out maintenance 9 Q ——— o —— -~
24]7 to ensure operation is not affected. 9 ¢ $ \
Qe o @9 l Ve } OPERATORS :
: : : e DRIVERS
+ 10 industrialechnicentres i Q 0 ( ) |
. Renovation and parts repairs (axles, Pl 99
bogies, electronic components, etc.) mm Q) Eee | l
.Upgrades T 9 25 MAINTENANCE |
At midlife, it takes on average 2 to 3 months to ¢ | TECHNICENTRES
renovate/upgrade a locomotive or a motor unit. e » G 0 I Level 3 e L I
B ="
BT A 00 o9 Q \ L L !
TECHMICENTRE TECHRCENTAE - /
And a|SOZ 9 é:?:":,},:"“v DENEVERS 99 99 D iy U —
. , . . ’ — _— — _— — _— — _— — _— \
+ TheTechnicampus Wniversity for MWQQ { ~ \
w2ttAy3a {(207¢0 ««m °) 9 Level 4 :
v |
+ The Industrial Logistics Cen{tta.I) 10 INDUSTRIAL |
Q | TECHNICENTRES |
: : : -
+ ThelRolllng Stock Engineering Cejis)and the Q Q | Level 5 _ j= '3 !
Rail Test Agen¢}:EF) | -
\ 7

—- . S S S e e e s e

+ Technical fleet supervision te§8TF)
Technicentres that belong to the Rolling
Stock Directorate

s 3\ OPHILIPPINE
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NGINEERING TRAINING: TECHNICAMPUS

=

)
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+ Training courses offered:

\i - technical subjectswelding, doors, axles, pantographs, brakes, electricity, railway technology, bolted joints, mechanics;tigiourmmmunicabns,
| diesel engines

s - crossdisciplinary subjectsmanagement, railway operation safety, staff safety, human and social operational factors, production management
1 operational excellence, ehoarding programmes for new recruits in all areas, career development programmes.
g
\

1 + The TechniCampus also manages apprenticeship programmes, freathayh leavingertificate level to Masters equivalent.

+ Its courses make extensive use of innovative and interactive teaching methods and-teatsiey, virtual reality, €las®s, role plays, etc.)

emMcY lyydzZft NBOSydzS
Up to 300 employees trained per day
160 courses

35 teachers on staff

38 classrooms

1 workshop spanning 1,100 sgm for practical work
80 railway models

°
r—r— el » N JPHILIPPINE ///
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|
MAINTENANCE ENGINEERING

\\ ﬂ l FULFILLING OPERATOR NEHBBIANCING ROLLING STOCK-KIQOW
\ e —
+ Maintenance engineering employs more than 1,600 people.

+ It provides critically important expertise for rolling stock safety, reliability and development.

+ It designs the innovations and new features of the train of tomorrow:
nextgeneration interiors, oioard video, WIFI, LED lighting, and more

al!Lb¢9b! b/ 9 9bDLLb99wWLbD t[!,{ !'!'b 9{{9b¢L![ wh[9 Lb 59CLI
PROTOCOLS, AND CONDUCTING TESTS

+ The CIM (Rolling Stock Engineering Cetrre)sup technicalkpecifications for new rolling stock.

+ The AEF (Railway Testing Agency) carries out laboratéegtamgfor new & renovated rolling stock

i ¥\ GPHILIPPINE 2 '
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CONCLUSIONS
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OUR ASSETS

+ SNCF makes daily life easier by bringing people and
goods together.

. SNCF Grouis known today for holding the world rail
speed record.

b 2SQONB ¢2NJAYy3T (2 YSHBHARNK

clients

T In France andvorldwidet who want convenient
accessible, personalized arsibciallyresponsibletravel
solutions.

. SNCF halgarned,throughexperiencethat innovation,
technical expertise, industrial efficiency, and Lieycle
Costcontrolsare the most powerful weapons

EXPERTISE IN ROLLING STOCK

Webinar on Railway Maintenance - December, 14th 2022
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Implementation
of predictive
maintenance

Example of SNCF
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PREDICTIVE MAINTENANCE

The future is now!

+
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VOYAGEURS

ROLLING STOCK ENGINEERING B mgeniere du Matrie

@
CHALLENGES

FLEEPERFORMANCE

Toremaincompetitive SNCMobility and especiallyRolling Stock has tweatetechnologicaluptures toenhanceits fleet performance:
Safety LineRegularity Reliability maintenanceCosts trains andacilitiesAvailability

A Atechnologicalrupture isalreadyin place orrolling stocks:
Franciliens, REGIOLIS and REGI@®&X RERNG,
TGVM, AMLDcomfort, technicalperformances, omoard
computingand electronics complexityX

A Theseconnectedtrains, thanksto their network and datapffer new leversto optimise the maintenance, but agell to improvetheir
performances andheir operationconditions.

A For theoldertrains (RER Z2N, locomotives, T#aain, Wagons, TGV), Rolling Stoeggipethemin [oTto imptovetheir connectivity

_— RCPEEE 9% TELEDIRGNOSTIC-CHM. !
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ROLL' NG STOCK ENG'N FERI NG E% Ingénierie du Matériel
@

-+ Know the train state in real time

TELEDIAGNOS&EREDICTIVE MAINTENANCE N |
A COMPLETE CHAIN FOR OPTIMIZED MAINTENANCE * Anticipateafailure

CONSOLIDATE OUR FOUNDATIQN “  Supplydynamicdashboardson the trains performances

“  Suppresgautomatise)someof the systematicapreventive
maintenance.

-----
L
-
-

DATA STORAGE SERVER

% y Qutil de restitution
des données

DATA SCIENTIST
ANALISYS & ROLLING.
STOCK EXPERTS KR Processus en

i . technicentre et STF
. K A Change management of the blue
K >, collars (trooble shooters and
& ) preventive maintainer) up to the site
D = ) director, via the middle
. f,: o .\\ managemenent, the fleet supervier

N\
4

A Make reflex to get the data in the
train before the maintenance
intervention.

. TELEDIAGNOSTICS &
A ummm e

\ N A Robust and Available Information
g
CONNECTED TRAIN, 10T, ., RN ADAPTED MAINTENANCE  System
DATA TRANSMISSION, , ‘1, R\ CENTER & PROCESSES
¢w!/Y{L59 .9b/19{zx &.LDgEtrnadd® . TEl T EITEETTE P |
5lete
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ROLLING STOCK ENGINEERING
®

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE
USE CASES

Compressor Doors and Steps
Performance Performance and
adjustement
Battery Traction
Capacity ratio Engine performance
Pantograph Brake
Taring and up/down time Brake performance
HVAC Toilette
Performance Reservoirlevels
TR ®) ' HEIGHT) 6.10499" *** [TARGETING 7.10498" *** D e N\ :
N T T B T T . \J

5 = A 0% TELEDIARGNOSTIC-CEBmM_
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E%A Ingénierie du Matériel

ROLLING STOCK ENGINEERING

@

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE

HEATING , VENTILATION and COOLING

CBM serveur
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Maintenance
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TELEDIRGNOSTIC-CBM!

PERONIAGEBAR %0/0
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%5 Ingénierie du Matériel

ROLLING STOCK ENGINEERING

@

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE

PASSENGER ACCESS
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0

CBM server
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S
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Maintenance

[TARGETING| 7.10499" ™"

TELEDIRGMNOSTIC-CBM.

HEIGHT] 6. 10498 ™*

PERONIAGEBAR %0/0
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%5 Ingénierie du Matériel

ROLLING STOCK ENGINEERING

@

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE

PANTOGRAPH
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VOYAGEURS

E%A Ingénierie du Matériel

ROLLING STOCK ENGINEERING

@

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE

BATTERY

CBM serveur
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Maintenance

TARGET LOCHED

[TARGETING] 7.10499™ ™"

HEIGHT] 6. 10498 ™**

TELEDIRGNOSTIC-CBM!

PERONIAGEBAR %0/0
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%5 Ingénierie du Matériel

ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE

COMPRESSOR

CBM serveur

Y

Maintenance

nmwm
&

[TARGETING] 7.10499™ ™"

HEIGHT] 6. 10498 ™**
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ROLLING STOCK ENGINEERING >
®

CHALLENGES and SAVINGS

A The performance in maintenance araperationwill take placetomorrow by a real timeknowledgeof the train state L Ga@éincompetitive
challenge.

A SNCF Rolling Stocks Engineebilgngedto the firsts to perveivethis potential. We useour rolling stocksknowledgeand the lever of the
connectivityto propose maintenances Full Servicesitractsbasedon telematicdatas.

A SNCF Rolling Stocks Engineeismgally aheadon thesedeploymentsand SNCBubsidiariesand other railwaycompanieqoutside France)
sollicite us more and more to hethem in this area.

A We are perhapsthe only onesto do predictivemaintenance athis scale, in operationon 1 000 trains in SNCF (aihdk for 8 years.

Thesavingsmeasuredon thefleets on whichwe haveapplicatedthis stepsare :

~ ~ ~ ~
-S50% -20% =235 % -30%
of the online on the of the total of of the entries on
failures Reliabily maintenance costs immobilized trains the maintenance
rate multiplied by regarding the for maintenance site
2) labourcost L m—
Fll_il—lﬁ'rlrlll%l—lflll_l 5 : ) i .'HEIGHT 6.10499" ™ [TARGETING] 7.10499" — | () |
— PRENPGER Q04 - /
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ROLLING STOCK ENGINEERING
®

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE
TOOLS AND POSSIBILITIES STILL GROWING

s - - -

(@ Engin 25H - Vehicule V3

@ Etat sanitaire R2N

Foncion: Tousea « Ecvipanents  Fous.
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TARGET LOCHED
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PREDICTIVE MAINTENANCE

Todayis alreadytomorrow!

Towatcheclichere:

3 YouTube

HEIGHT 610499 ** TARGETING! 7.10409" =* = == 0 l { N\ |
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https://youtu.be/YeUer8Dud2E
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Webinar on Railway Maintenance - December, 14th 2022






