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ÅA SELECTION OF KEY INDICATORS

8



A SELECTION OF KEY indicators 

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

Express Trains, 6,200 Commuter Trains for Paris Region

but also 1,900 freight trains and works trains)

INTERNATIONAL DIRECTORATE



M a t e r i a l D e p a r t m e n t - k e y  f i g u r e s

мΦр .ƛƭƭƛƻƴ ϵ ǘǳǊƴƻǾŜǊ ƛƴ нлнм with SNCF 
Activities 

ммм aϵ ƻŦ ŜȄǘŜǊƴŀƭ ǘǳǊƴƻǾŜǊ ƛƴ нлнм via 
MASTERIS, a 100% SNCF Material subsidiary

8,400 employees 

1 "Factory of the Future" program of 400 
million euros 

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

17,000 rolling stock units maintained by SNCF 
each year



M a t e r i a l D e p a r t m e n t - k e y  f i g u r e s
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10 Industrial Technology Centres(IT)

Å1 logistics platform (CLI) 

Å7 engineering clusters including:

o 1 Railway Test Agency (AEF)

o 1 Material Engineering Centre (CIM

Å10 Technicentres Industriels (TI)

Å1 Technicampus (Trainningcentre)



M a t e r i a l D e p a r t m e n t
ςl i f e  c y c l e  o f  t h e  R o l l i n g  S t o c k

Controlling the life 
cycle of equipment

Engineering 
Ongoing 
maintenance

Light 
maintenance

End 
of life 

Renovation 
and modernisation 

Renovation 
and 
modernisation 

Replacement parts 
and industrial 
logistics

Replacement parts 
service 

Specifications 

Development 
steering

Testing and 
certification 

Entry into service 



M a t e r i a l D e p a r t m e n t - S t r a t e g y

ÅTo position oneself in a rapidly changing environment 
ÅAffirm a "Customer"oriented positioning
ÅClarify our scope of responsibility for routine maintenance
ÅBe innovative to contribute to the SQCD* performance of Customers
ÅModernizeits industrial facilities (overhauls, upgrade / half-life 

maintenance) 
ÅOpen up to external markets 
ÅBe a major player in SNCF's environmentalcommitment

* : SQCD : Safety, Quality, Cost, Availability



A  M A T E R I A L  d e p a r t m e n t  i n  a  c h a n g i n g  
e n v i r o n m e n t  

Opening up to Intra-modal
competition 

Industrial Engineering & Maintenance, 
potential competitors of M 

New actors

experiments

Systematic competitive bidding

Next electionsscheduledfor March 2021

TodayNew lines

High speed in open 
access

TER and intercity 
trains

rail in monopoly or conventioned
lines

Lines A &B

TN lines excluding RER



SNCF ROLLING STOCK FLEETτKEY FIGURES 

INTERNATIONAL DIRECTORATE

450 2000

360

340

360
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Per NF EN 13306 X 60-319 standard: 

άCombination of all technical, administrative 
and managerial actions during the life cycle of 
an item intended to retain it, or restoreit to a 
state in which it can performthe required 
ŦǳƴŎǘƛƻƴΦέ

MAINTENANCE: DEFINITION

V



{b/CΩǎmaintenance POLICY

+ Ensure that rolling stock is in 
working order and compliant with:

. Safety and interoperability 

requirements

. Standards and regulations

. Agreed quality, availability and cost 

targets



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

supply chains.

SNCFôs Rolling Stock division is legally responsible as the ñUnit in Charge of Maintenanceò (ECM in French). The entire carriage

maintenance process has obtained official certification as required under European regulations. 



Rolling stock life cycle
{b/CΩ{ROLLING STOCK UNITIS CLOSELY INVOLVED AT EVERY STAGE IN THE ROLLING STOCK LIFE CYCLE

!ƴŘ ǿŜ ǎǇŜƴŘ ҌϵнΦт ōƴ ŜǾŜǊȅ ȅŜŀǊ ǘƻ Ƴŀƛƴǘŀƛƴ {b/C ǊƻƭƭƛƴƎ ǎǘƻŎƪ όŀōƻǳǘ мл҈ ƻŦ ǘƘƛǎ ǾŀƭǳŜ ŜŀŎƘ ȅŜŀǊǎύ  



MAINTENANCE TYPES

By avoiding failures, we can limit the impact of service quality

and the cost of ñnon-qualityò on the rail system as a whole

Preventive: before a 

failure occurs, 
Corrective: 

after a failure occurs

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 CONSUMABLES) 



PREVENTIVE ACTION OPTIMIZES AVAILABILITY AND 
REDUCES COST TO THE CUSTOMER

+Preventive maintenance helps contain corrective maintenance requirements:

. 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)

+The challenge facing engineers is to strike an economically and technically viable balance between preventive and 

corrective maintenance.



ROUTINE MAINTENANCE
LEVELS 1 (In-service monitoring), 2 (check and Examinations) & 3 (periodical inspections )

ENSURING TRANSPORT SAFETY, ROLLING STOCK RELIABILITY AND PASSENGER COMFORT

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

+  Thanks to this dense network, maintenance can be carried out close to operations, avoiding 
empty trips and thus increasing fleet availability. 

+ The key strengths of maintenanceτwhich contribute to better safety, reliability and 
availabilityτare: 

. Technical expertise

. Anticipating requirements

. Extensive use of feedback

. More integrated maintenance.



RENOVATION & MODERNIZATION OF ROLLING STOCK

LEVELS 4 (operations to overhaul) & 5 (major technical modifications / upgrade)

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 eco-friendly mobility. 

+  Modernization work is carried out in the Rolling Stock specialist unitsτ{b/CΩǎ ƛƴŘǳǎǘǊƛŀƭ technicentres, which 
have technical expertise and extensive industrial resources. 



PARTS REPAIR
high-tech parts with a very high price tag

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

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

+  These parts are repaired at our industrial technicentres.

The main PRM categories are:
axles
bogies
engines
HVAC units
pantographs
electronic components



Procurementengineering
PROCUREMENT ENGINEERING OPTIMIZESTHE ACQUISITION OF NEW ROLLING STOCK

+  Procurement engineering assists rail operations units in the purchasing process for 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. 

+  5,500listed suppliers

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

+  17,000purchasing orders per year

+  1,000contracts submitted to technicentres



Level 1

Level 2

Level 3

Level 4

Level 5

OPERATORS 

(DRIVERS)

25 MAINTENANCE 

TECHNICENTRES 

10 INDUSTRIAL 

TECHNICENTRES

Operational entites related to SNCF as 

operator of train services (TER, TN, FRET, 

etc.)

Technicentres that belong to the Rolling 

Stock Directorate

+ 25 maintenance Technicentres 

. Routine maintenance

. Light repairs
Technical centres carry out maintenance
24/7 to ensure operation is not affected.

+ 10 industrial Technicentres

. Renovation and parts repairs (axles, 

bogies, electronic components, etc.)
. Upgrades

At mid-life, it takes on average 2 to 3 months to
renovate/upgrade a locomotive or a motor unit.

And also:

+ The TechnicampusόάUniversity for 
wƻƭƭƛƴƎ {ǘƻŎƪέύ

+ The Industrial Logistics Centre (CLI)

+ The Rolling Stock Engineering Centre (CIM) and the 
Rail Test Agency (AEF)

+ Technical fleet supervision team (STF)

SNCFôS TECHNICENTRE NETWORK



ENGINEERING TRAINING: TECHNICAMPUS

Ҍ  {b/CΩǎ ¢ŜŎƘƴƛ/ŀƳǇǳǎΣ ƻǳǊ ƻŦŦƛŎƛŀƭ ά¦ƴƛǾŜǊǎƛǘȅ ŦƻǊ wƻƭƭƛƴƎ {ǘƻŎƪέΣ ǘǊŀƛƴǎ {b/C ǎǘŀŦŦ ƛƴ ŘƛŦŦŜǊŜƴǘ Ǌŀƛƭ ƳŀƛƴǘŜƴŀƴŎŜ ǎǇŜŎƛŀƭƛties.

+  Training courses offered:
- technical subjects: welding, doors, axles, pantographs, brakes, electricity, railway technology, bolted joints, mechanics, ground-train communications, 

diesel engines
- cross-disciplinary subjects: management, railway operation safety, staff safety, human and social operational factors, production management 

operational excellence, on-boarding programmes for new recruits in all areas, career development programmes.  

+  The TechniCampus also manages apprenticeship programmes, from high-school leaving-certificate level to Masters equivalent.

+  Its courses make extensive use of innovative and interactive teaching methods and tools (e-learning, virtual reality, e-classes, role plays, etc.)  

Ҍ  ϵмсƳ ŀƴƴǳŀƭ ǊŜǾŜƴǳŜ
+  Up to 300 employees trained per day
+  160 courses
+  35 teachers on staff
+  38 classrooms
+  1 workshop spanning 1,100 sqm for practical work
+  80 railway models

1973_oeuf_coque.flv


MAINTENANCE ENGINEERING
FULFILLING OPERATOR NEEDS τENHANCING ROLLING STOCK KNOW-HOW

+ 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: 
next-generation interiors, on-board video, WIFI, LED lighting, and more 

a!Lb¢9b!b/9 9bDLb99wLbD t[!¸{ !b 9{{9b¢L![ wh[9 Lb 59CLbLbD ht9w!¢hw{Ω {t9/LCL/!¢Lhb{Σ 9{¢!.[L{ILbD a!Lb¢9b!b/9 

PROTOCOLS, AND CONDUCTING TESTS

+  The CIM (Rolling Stock Engineering Centre) drawsup technicalspecifications for new rolling stock.

+  The AEF (Railway Testing Agency) carries out laboratory and testingfor new & renovated rolling stock 



CONCLUSIONS 



OUR ASSETS 

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

. SNCF Group is known today for holding the world rail 
speed record. 

Ҍ ²ŜΩǊŜ ǿƻǊƪƛƴƎ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜǿ ŜȄǇŜŎǘŀǘƛƻƴǎ ƻŦ ǘƻŘŀȅΩǎ
clients
τin France and worldwideτwho want convenient, 
accessible, personalized and sociallyresponsibletravel
solutions.

. SNCF has learned,throughexperiencethat innovation, 
technical expertise, industrial efficiency, and Life-Cycle 
Costcontrolsare the most powerful weapons.

TOGETHER THESE SKILLS CONTRIBUTE TO OUR CORE 
EXPERTISE IN ROLLING STOCK

SNCFôs V150 trainset set the world rail speed recordof 574.8 kph

Régiolis offers passengers choice and innovation





The future is here today !



ROLLING STOCK ENGINEERING

CHALLENGES

FLEETPERFORMANCE :

To remaincompetitive, SNCF Mobility and especiallyRolling Stock  has to createtechnologicalruptures to enhanceits fleet performance: 

Safety, Line Regularity/ Reliability, maintenance Costs, trains and facilitiesAvailability

Å A technologicalrupture isalreadyin place on rollingstocks: 

Franciliens, REGIOLIS and REGIO2N ; then RERNG,

TGVM, AMLD: comfort, technicalperformances, on board

computingand electronics, complexityΧ

Å Theseconnectedtrains, thanksto their network and data, offer new levers  to optimise the maintenance, but as well to improvetheir

performances and their operationconditions.

Å For the older trains (RER Z2N, locomotives, Tram-train, Wagons, TGV), Rolling Stocks equipethem in IoTto imptovetheir connectivity.
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ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC& PREDICTIVE MAINTENANCE
A COMPLETE CHAIN FOR OPTIMIZED MAINTENANCE

CONSOLIDATE OUR FOUNDATIONS

35

+ Know the train state in real time

+ Anticipatea failure

+ Supplydynamicdashboardson the trains performances

+ Suppress(automatise) someof the systematicalpreventive
maintenance.

Å Change management of the blue

collars (trooble shooters and 

preventive maintainer)  up to the site 

director, via the middle 

managemenent, the fleet supervier

Å Make reflex to get the data in the 

train before the maintenance 

intervention.

Å Robust and Available Information 

System

The data as heart of  the maintenance 
realizationdriver 

DATA

CONNECTED TRAIN, IOT, 
DATA TRANSMISSION, 
¢w!/Y{L59 .9b/I9{Σ ά.LD 

5!¢!έ

DATA STORAGE SERVER

DATA SCIENTIST 
ANALISYS & ROLLING 

STOCK EXPERTS

ADAPTED MAINTENANCE  
CENTER & PROCESSES

TELEDIAGNOSTICS & 
CBM



ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE
USE CASES
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Performance and 
adjustement

Doors and Steps

Brakeperformance

Brake

Engine performance

Traction

Reservoirlevels

Toilette

Performance 

Compressor

Taring and up/down time

Pantograph

Capacity ratio

Battery

Performance

HVAC



ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE
HEATING , VENTILATION and COOLING

CLOUD

HVAC

Temps (CS)

Temperature(°C)

OK0

5

10

15

20

25

30
CBM serveur

Maintenance
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ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE
PASSENGER ACCESS

Portes
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CBM server

Maintenance

Problemwith the 
door joint
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ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE
PANTOGRAPH

Deviation

Short contact losswith
the catenary

5000

10000

15000

20000

25000

0 2 4 6 8 10 12

Pressure (Pa)

Time (CS)

Pantograph

CLOUD

CBM server

Maintenance
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CBM serveur

Maintenance
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ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE

BATTERY

Battery



ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE

COMPRESSOR

Compresseur

CLOUD

CBM serveur

Maintenance
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CPR

CP



ROLLING STOCK ENGINEERING

CHALLENGES and SAVINGS

Å The performance in maintenance and operationwill take place tomorrow by a real time knowledgeof the train state. LǘΩǎa main competitive

challenge.

Å SNCF Rolling Stocks Engineering belongedto the firsts to perveivethis potential. Weuse our rollingstocks knowledgeand the lever of the 

connectivityto propose maintenances Full Services contractsbasedon telematicdatas.

Å SNCF Rolling Stocks Engineering is reallyaheadon thesedeploymentsand SNCF subsidiariesand other railwaycompanies(outsideFrance) 

sollicite us more and more to help them in this area.

ÅWeare perhapsthe only onesto do predictivemaintenance at this scale, in operationon 1 000 trains in SNCF (and this for 8 years).

The savingsmeasuredon the fleetson whichwe have applicatedthis stepsare :
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of the online 
failures (Reliabily
rate multiplied by 

2)

on the 
maintenance costs 

regarding the 
labourcost

of the total of 
immobilized trains 
for maintenance

of the entries on 
the maintenance 

site



ROLLING STOCK ENGINEERING

TELEDIAGNOSTIC & PREDICTIVE MAINTENANCE
TOOLS AND POSSIBILITIES STILL GROWING

43
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PREDICTIVE MAINTENANCE
Todayisalreadytomorrow!

To watchclic here:

https://youtu.be/YeUer8Dud2E





