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 ENGINEERING PRESENTATIONS  
 

Each year our engineering team organizes lectures and other 
presentations that address the following rolling stock issues. 

Computer-Aided 
Engineering (CAE)

Safety Interior fittings 
and passenger 

comfort Traction 

Standards 
Running gear and 

coupling Professional rules 

Interface between 
rolling stock and 

infrastructure 

Acceptance of 
vehicles Safety equipment

Information 
technology 

Telediagnostic 
Electronics and 

connectivity 
Energy 

Using this catalogue 
  ENGINEERING SERVICES  

We’ve grouped our engineering services under four main headings, shown 
below. “Design engineering” is handled by our asset evaluation BU, and 
“Maintenance engineering/ Operations engineering” are handled by our parts 
solutions BU. Note that some services may be listed under more than one BU. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

DESIGN 
ENGINEERING

Support for acceptance 
of components/vehicles 

Initial design studies 

Assistance to Project 
Management or 

Contracting Authority

TEST 
ENGINEERING 

Testing services for 
components 
or vehicles 

Energy 
assessment 

APPRAISAL 
ENGINEERING

Technical appraisals of 
components or 

vehicles 

Technology 
watch: 

components and 
obsolescence 

processing  

MAINTENANCE 
ENGINEERING 

Design of 
maintenance 

rules based on 
constructors’ 

data 

Repair and 
conversion 

engineering 

Modernization 
and technical 
development 

Maintenance 
service for 

safety 
equipment 

Optimization 
of 

maintenance 
rules based 
on feedback 

Implementation of 
telediagnostic 

Introduction of 
integrated 

logistical support 



ROLLING STOCK ENGINEERING / CAPRI / PAGE 4 

Contents  
 

MAINTENANCE ENGINEERING 7 
TECHNICAL ASSISTANCE FOR TRAIN CONTROL MONITORING (ROLLING STOCK) .............................................................. 8 
DIAGNOSTICS AND ASSISTANCE IN RESOLVING DIESEL POLLUTION ISSUES ...................................................................... 9 
ASSET MAINTENANCE ..................................................................................................................................................... 11 
STUDY OF MODIFICATIONS TO ROLLING STOCK .............................................................................................................. 12 
INTEGRATION STUDY FOR A NEW PIECE OF EQUIPMENT ................................................................................................ 13 
DEFINITION(S) AND OPERATING STUDIES FOR ................................................................................................................ 14 
DEFINITION OF MAINTENANCE OPERATIONS FOR FRAME STRUCTURES ........................................................................ 15 
PRELIMINARY STUDIES ON INTERIOR FITTINGS ............................................................................................................... 16 
PRODUCING EXTERNAL AND INTERNAL LIVERY FOR ROLLING STOCK ............................................................................. 17 
INSTALLATION OF ONBOARD WIFI .................................................................................................................................. 18 
ASSISTANCE WITH MAINTENANCE OPERATIONS ON SAFETY EQUIPMENT ..................................................................... 19 
FORMULATION OF PREVENTIVE MAINTENANCE RULES .................................................................................................. 20 
EXPERTISE IN EQS SYSTEMS ON TRAINSETS ..................................................................................................................... 21 
ACCEPTANCE OF BRAKING GEAR OR FRICTION MATERIAL .............................................................................................. 22 
SUPERVISION OF TECHNICAL STATE OF ........................................................................................................................... 23 
EXPANSION STUDY OF THE MAINTENANCE PLAN AND FEEDBACK FROM HANDS‐ON EXPERIENCE ................................ 24 
OPTIMIZATION STUDY TO COMBINE TWO SEPARATE  MAINTENANCE OPERATIONS ..................................................... 25 
OPTIMIZATION OF MECHANICAL MAINTENANCE OF CABLES ......................................................................................... 26 
OPTIMIZATION OF MAINTENANCE FOR RUNNING GEARS AND AXLES ............................................................................ 27 
OPTIMIZATION OF MAINTENANCE FOR AIR PRODUCTION EQUIPMENT ......................................................................... 28 
OPTIMIZATION OF MAINTENANCE FOR TRACTION POWER TRANSMISSION EQUIPMENT ............................................. 29 
OPTIMIZATION OF BOGIE MAINTENANCE ....................................................................................................................... 30 
OPTIMIZATION OF OVERALL MAINTENANCE OF A SERIES ............................................................................................... 31 
OPTIMIZATION OF TRAIN BODY MAINTENANCE ............................................................................................................. 32 
OPTIMIZATION OF MAINTENANCE OF DRIVER AND PASSENGER SEATS .......................................................................... 33 
OPTIMIZATION OF DOOR AND PLATFORM‐GAP DEVICE MAINTENANCE ........................................................................ 34 
OPTIMIZATION OF TONNAGE LIMITS AND LENGTH OF FREIGHT TRAINS ........................................................................ 35 
BIG DATA USED IN MAINTENANCE .................................................................................................................................. 36 
IMPROVING THE PERFORMANCE OF A ROLLING STOCK SERIES ...................................................................................... 37 
GUIDANCE ON MAINTENANCE REQUIREMENTS FOR THERMAL ENGINES ...................................................................... 38 
OPTIMIZATION OF MAINTENANCE .................................................................................................................................. 39 
VIRTUAL REALITY ............................................................................................................................................................. 40 
IMPLEMENTATION OF PREDICTIVE MAINTENANCE USING TELEDIAGNOSTICS ............................................................... 41 
MATURITY DIAGNOSTICS OF MAINTENANCE SUPPORT PROCESSES ............................................................................... 42 

DESIGN ENGINEERING 45 
ASSISTANCE TO PROJECT MANAGEMENT  FOR ACCEPTANCE OF ROLLING STOCK AFTER CONVERSION ........................ 46 
ASSISTANCE TO PROJECT MANAGEMENT  FOR ACCEPTANCE OF NEW ROLLING STOCK ................................................. 47 
SIMULATION OF A PANTO‐CATENARY COUPLE ............................................................................................................... 48 
SIMULATION OF BRAKING SYSTEM OPERATING UNDER ERTMS ..................................................................................... 49 
TEST AND FATIGUE DIMENSIONING OF ........................................................................................................................... 50 
GAUGE STUDY ................................................................................................................................................................. 51 
ELECTRICAL COMPATIBILITY BETWEEN ........................................................................................................................... 52 
AERODYNAMIC SIMULATION OF TRAIL ........................................................................................................................... 53 
SIMULATION OF TRACKSIDE VARIATION IN PRESSURE .................................................................................................... 54 
SIMULATION OF PRESSURE CHANGE  BETWEEN PASSING TRAINS .................................................................................. 55 



ROLLING STOCK ENGINEERING / CAPRI / PAGE 5 

SIMULATION OF PRESSURE WAVES IN TUNNELS ............................................................................................................. 56 
SIMULATION OF CROSSWINDS ........................................................................................................................................ 57 
SIMULATION OF FIRE SAFETY .......................................................................................................................................... 58 
SIMULATION OF PASSENGER EVACUATION .................................................................................................................... 59 
STUDY OF HVAC SYSTEM ................................................................................................................................................. 60 
QUANTIFYING ROLLING STOCK PERFORMANCE.............................................................................................................. 61 
SIMULATION OF A VEHICLE CRASH TEST ......................................................................................................................... 62 
SIMULATION OF LONGITUDINAL FORCES (LF) IN FREIGHT TRAINS .................................................................................. 63 
STUDY OF DERAILMENT RISKS ......................................................................................................................................... 64 
DETERMINATION OF PERMISSIBLE LONGITUDINAL COMPRESSION FORCES (LCF) ON WAGONS ................................... 65 
SIMULATION OF THE DYNAMIC BEHAVIOUR OF A VEHICLE ............................................................................................ 66 
DIMENSIONING OF AXLE SHAFTS .................................................................................................................................... 67 
FATIGUE BEHAVIOUR OF WHEELS ................................................................................................................................... 68 
THERMOMECHANICAL PERFORMANCE OF WHEELS ....................................................................................................... 69 
DESIGN OF AXLES AND THEIR COMPONENTS .................................................................................................................. 70 
STUDY AND DESIGN OF A FIXED INSTALLATION  FOR BRAKE TESTS OF ROLLING STOCK ................................................. 71 
APPRAISAL OF BEHAVIOUR IN SERVICE OF DISCS AND BRAKE LININGS OR WHEEL AND BRAKE‐PAD COUPLES .............. 72 
NUMERICAL SIMULATION OF THE  TRACTION CHAIN FUNCTION .................................................................................... 73 
CREATION AND OPTIMIZATION OF  A MAINTENANCE FRAMEWORK .............................................................................. 74 
LIFE‐CYCLE EXTENSION STUDY ........................................................................................................................................ 75 
ASSISTANCE TO PROJECT MANAGEMENT IN THE ACQUISITION OF ROLLING STOCK ...................................................... 76 

TEST ENGINEERING 79 
MONITORING SERVICE ROR NON‐DESTRUCTIVE TESTING (NDT) AND MAINTENANCE ......................................................... 80 
MAPPING OF A VEHICLE’S ENERGY CONSUMPTION POINTS ........................................................................................... 81 

APPRAISAL ENGINEERING 83 
REVERSE ENGINEERING OF MECHANICAL COMPONENTS: METROLOGY, CAO AND 3D PRINTING .................................. 84 
APPRAISAL OF VEHICLE BODY.......................................................................................................................................... 85 
STUDIES CONCERNING VEHICLE LIFTING OPERATIONS ................................................................................................... 86 
DIAGNOSTICS AND APPRAISAL OF BATTERIES ON VEHICLES OR ON A REMOVED COMPONENT ..................................... 87 
APPRAISAL OF ELECTRONIC RACKS AND CARDS .............................................................................................................. 88 
APPRAISAL OF MAIN TRANSFORMER .............................................................................................................................. 89 
EVALUATION OF SOFTWARE UPGRADE AS PER STANDARD EN50128 ............................................................................. 90 
ASSISTANCE WITH THERMOGRAPHIC ANALYSIS ............................................................................................................. 91 
TECHNICAL APPRAISAL OF THERMAL ENGINES ............................................................................................................... 92 
DIGITIZE THE IDENTIFICATION AND TRACEABILITY OF COMPONENTS ............................................................................ 93 
OBSOLESCENCE MANAGEMENT AND PROCESSING OF ELECTRONIC COMPONENTS ...................................................... 94 
FEASIBILITY STUDY OF REPAIR OF ELECTRONIC RACKS AND CARDS ................................................................................ 95 
INTRODUCTION OF A TEST BAY FOR REPAIRING ELECTRONIC CARDS ............................................................................. 96 
IMPLEMENTATION OF A TEST PANEL FOR ELECTRONIC CARDS ....................................................................................... 97 

ENGINEERING PRESENTATIONS 99 
 
 
 
  



ROLLING STOCK ENGINEERING / CAPRI / PAGE 6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MA
EN

AINT
NGIN

ROLLING STOC

TEN
NEER

K ENGINEERING

ANC
RING

G / CAPRI / PAG

CE 
G 

E 7 



 
 
 
 

 
CON

DE 

 
 

ING
ÉNI
ERIE 

 
 
 
 

 
MAIN

DE 

 
 

ING
ÉNI
ERIE

 
 

 
 

TE
ST

 E
N

G
IN

EE
RI

N
G

 
D

ES
IG

N
 E

N
G

IN
EE

RI
N

G
 

M
A

IN
TE

N
A

N
C

E 
EN

G
IN

EE
RI

N
G

 
A

PP
RA

IS
A

L 
EN

G
IN

EE
RI

N
G

 

TECH
MON

    SE

• 

• 

    INP

• 

• 

• 

• 

    TRA

• 

MAI

TE
AN
• 

• 

• 

HNICAL
NITORIN
RVICE DES

Technical a
- help defi
specificatio
monitoring
- develop 
solutions (
objects). 
- assess po
 trains from
Cyber Sec
- deploy tr
Simulation
computer 
software m
diagrams b

PUT DATA

Type of rol

Technical d
plans, elec
specificatio

Certified re
applied co

Software t

RAINING 

Training in
architectur
computer 
demand. 

INTENANCE 

EST METHO
ND TOOLS

Automati
diagram s

ControlBu
software 

EBIOS me

L ASSIST
NG (RO
SCRIPTION

assistance: 
ne the desi
ons of the t
g system, 
telediagno

(Internet of 

otential loo
m computer
curity), 
rain assistan
n of electrica
functions: t

modification
before train

A 

ling stock. 

documenta
ctrical diagr
ons, SDF st

eference co
onfiguration

est and/or t

n creating a 
re (train dia
networks) is

RULES 

ODS 
S USED 
on Studio 
simulator  

uild Design

ethod 

ROLLING STO

 

TANCE
OLLING S

N 

ign and vali
train contro

stics and IO
Things/con

pholes and 
r hacking (S

nce/transpo
al and 
test and val
ns and elect
n testing. 

ation availab
rams, functi
udies. 

onfiguration
n. 

train test re

control mo
gram and o
s available o

C

APP
STA

 

•

•

•

•

•

OCK ENGINEER

 FOR TR
STOCK

idation 
ol 

OT 
nnected 

 protect  
SSI-

ort. 

idate 
trical 

ble: 
onal 

n and 

eports. 

onitoring 
onboard 
on 

CONVERSION

PLICABLE 
ANDARDS
RST TSI co

EN 13272/
50129/501

NFF14402 

UIC533/55

SAM E 009

OP547 – a

RING / CAPRI / PA

RAIN C
K) 

 WHA
• H
• C

im
• Sp

(p
tra

• As
co

• A
de
tra

• C
co

• D
te

• He
(to
sp

• D
st

 

onventional 

/15380/501
153/50159

55/612 

9 / S002 

ct of 19/03/

AGE 8 

 

ONTRO

AT WE DO 
elp clients d
onduct feas

mplementat
pecify techn

performance
ain control 
ssess the ef
ontrol monit
udit the eng
eveloping s
ain control 
heck and va
ontrol monit
iagnose bre

estability da
elp integrat
o comply w
pecifications
raft safety p
ock 

M

rail 

28/

/2012 

OL 

define their
sibility stud
tion of new 
nical require
e and const
monitoring
ffects of a m
toring: imp
gineering p
software, ne
monitoring
alidate chan
toring syste
eakdowns u
ata. 
te the IOT a

with railway 
s). 
procedures 

MODERNIZATI

REFER

• 

• 

Alsto

SNC
Tran
regio

 

r needs. 
ies for 
functions.
ements 
traints) for 
 systems. 

modification
pact analysis
process for 
etworks and
 systems. 
nges to the
em. 
using 

aboard train

for rolling 

ON 

ENCES

om 

CF’s 
silien (Paris
on) 

n in 
s. 

d 

 

ns 

 

s 



 
 

 

 

 

 
 
 

 

 

 
 

DIAGN
DIESEL

     SERVIC

• Esta
resp
syst
tan
stor

• Det
cura
sup
imp

     WHAT

• Off
pol

• Off
to f

• Pro
trac
fillin
dies

MAINTE

TEST M
AND T

• Sam
fue

• 
Lice
pro

OSTICS
L POLLU

CE DESCR

ablish cause
pect to fuel
tems, prese
k, filling sta
rage tank. 

termine ade
ative measu

pport their 
plementatio

T WE DO 

fer solutions
lution. 

fer preventiv
fight polluti

ovide this se
ction unit, a
ng station t
sel. 

NANCE RULE

METHODS 
TOOLS USE

mpling kit fo
l analysis 

ensed biocid
duct 

 

S AND A
UTION I

IPTION 

e and effect
l pollution, 
ence (or not
ation and 

equate 
ures and 

on. 

s to reduce 

ve measure
on. 

ervice for ev
apparatus o
hat uses 

ES 

ED 

or 

dal 

ROLLING STOC

ASSISTA
SSUES

t with 
fuel 
t) of 

es 

very 
r 

CONV

APPLIC

• NF

• CS
roa

CK ENGINEERIN

ANCE IN

 
 

 

 
 

   
 

 

    
 

VERSION 

CABLE STA

F EN 590

R 4-01-03 (f
ad diesel) 

NG / CAPRI / PAG

 

N RESO

 INPUT DA

• Operat
use of 

• Techni
functio

• Fuel sy

TRAINING

• User tr
reques

ANDARDS

for off-

GE 9 

OLVING

ATA 

ting conditi
rolling stoc

cal and/or 
onal descrip

ystem. 

G 

aining avail
t.

MODE

REF

•

•

G 

ions (refuell
ck, etc.). 

ption. 

lable on 

ERNIZATION 

FERENCES

French 
Coordinati
Group (GF

SNCF 
Combustib

 

ling, 

S 

on 
C) 

ble 

TE
ST

 E
N

G
IN

EE
RI

N
G

 
D

ES
IG

N
 E

N
G

IN
EE

RI
N

G
 

M
A

IN
TE

N
A

N
C

E 
EN

G
IN

EE
RI

N
G

 
A

PP
RA

IS
A

L 
EN

G
IN

EE
RI

N
G

 



 
 

 

 

 

 
 
 

DEVE
ONB

     SE

• 

• 

     W

• 

• 

• 

MAI

TES
AN

• 

ELOPME
BOARD S

ERVICE DE

Develop a
maintenan

- suppo
security 
- specify
this softw
- provid
analysis 
- reverse

Maintain e
- improv
software
- apprais
software
Grafcet 
- apprais
docume

HAT WE D

Reverse e
- analyse
- draft a 
specifica

Implemen
onboard s

- draft so
- draft, te
- ensure 

softwar
- assist c
the softw

Software a
- draft ap

INTENANCE 

ST METHO
D TOOLS U
Polarion, S
C++ tests, 
Polyspace 

ENT OF 
SOFTWA

ESCRIPTION

and/or appr
nce and on

rt clients in 
software 

y, design, co
ware 
e client sup
and definit

e engineeri

existing sof
ve/correct e
e 
se onboard
e; C & C++ 
and assem
se software

entation. 

DO 

engineering
e software f
functional 

ation for sof

ntation and 
software: 
oftware doc
est and valid
after-sales s

re 
clients with 
ware evalua

appraisal: 
ppraisal repo

RULES  

DS 
USED 
VN, Misra 
RTRT, 

ROLLING STO

 

MAINT
ARE 

N 

raise 
board softw

developing

ode and test

pport for ne
tion 
ng of softw

ftware: 
existing 

d security 
software, 

bler, 
e 

of software
functioning
or interface
ftware. 

maintenanc

cumentation
date softwa
service for 

preparation
tion dossie

ort. 

C

APPL

• EN
de
IS

OCK ENGINEERI

TENANC

ware: 

g 

t 

eeds 

ware. 

e: 

e 

ce of 

n 
are 

n of 
er. 

 

 

CONVERSION

LICABLE  ST

N 50123 - 
evelopment
O 9001 

NG / CAPRI / PA

CE AND 

     INPUT
• Soft

- e

• Rev
- l
be
int
- s
of

• Soft
mai

- s
- t
(fo
- i
- s
- b
- u

     TRAIN

• The
ava
Info
PID
for 

 

TANDARD

t SIL2; 

AGE 10 

 

DATA 
tware appra
elements to

verse engine
evel of acce
eing analyse
terfaces, to
source and 
f software b

tware Imple
ntenance: 

specification
technical sp
or onboard 
nterface sp
source code
binary 
updated sof

ING 

eoretical an
ailable on re
ormation Sy

DS) and for t
their maint

M

S RE

•

aisal: 
o be apprais

eering of so
ess to the s
ed (equipm

ools), 
documenta

being analys

ementation 

ns 
pecification 

software) 
pecification 
e 

ftware docu

nd practical 
equest for O
ystems (PIS
the tools ne
tenance. 

MODERNIZATI

EFERENCE

SNCF’s 
Freight &
services, 

sed. 

oftware: 
system 

ment, 

ation 
sed. 

and  

of needs 

umentation

training 
Onboard 
and 

ecessary 

ON 

ES

Proximité
& passenge
ONCF 

. 

 

s, 
er



 
 

 

 

 
 

 
 

 
 

ASSET 

    SERVIC

• Stu
veh

• Def
app
ove

• Pro
to o
cyc

    INPUT

• Clie
sco
nee

• Exc
(Ass
[MO
[MO

MAINTE

TEST M
AND T

• Non
too
mag
freq

• End

• Ultr

MAINT

CE DESCR

dy the life c
hicle at clien

fine benc
plied whe
erhauled. 

opose strate
optimize the
le. 

T DATA 

ent specifica
ope of interv
eds. 

change of v
sistance to 
OA], Contra
OE]). 

NANCE RULE

METHODS 
TOOLS USE

n-destructiv
ls: dye pen
gnetoscopy
quency. 

doscopy. 

rasound eq

 

TENANC

IPTION 

cycle of a 
nt’s request

chmarks 
en vehicle

egic approa
e asset’s life

ations to de
vention and

iews with th
Project Ma

acting Autho

ES  

ED 

ve testing 
etration, 
y, low 

uipment. 

ROLLING STOC

CE  

t. 

to be 
es are 

ches 
e 

efine the 
d type of 

he client 
nagement 
ority 

CONV

AP
ST

•

•

•

CK ENGINEERING

VERSION 

PPLICABLE
TANDARDS

STI 2014/

LOC and 

ISO9001

G / CAPRI / PAG

 

    WHAT W

• Propo
the lif
rolling

• Optim
cost o

• Cond
define
opera

• Write
docum
bench

• Propo
partic
cracki
with a
repair

• Provid
the en
servic

    TRAINI

• Traini
reque
specia
of use

E  
S 

/1302

PASS

E 11 

WE DO 

ose a mainte
fe cycle of t
g stock. 

mize the ove
of rolling sto

uct speciali
e asset main
ations. 

asset main
ments, inclu
hmarks. 

ose solution
cular proble
ing, losses t
a view to im
rs. 

de solutions
nd of the ve
ce life.

ING 

ng availabl
est for drafti
alist guides
er feedback

MODE

enance pla
the client’s 

erall owners
ock. 

ist studies t
ntenance 

ntenance 
uding 

ns to specifi
ems (corrosi
through the

mplementing

s to suppor
ehicle’s 

e on 
ing of 

s and use 
k. 

ERNIZATION 

REFEREN

• Thalys

• SNCB

• Euros

• CFL 

 

n for 

ship 

to 

ic or 
on, 

e line) 
g 

rt 

NCES

s 

B 

tar



 
 

 

 

 

 

 
 
 

STUD

    SE

• 

    WH

• 

• 

• 

• 

• 

• 

• 

• 

MAI

TEST 
AND 

• 

 
•

SI 
be

So
E3

DY OF M

RVICE DES

Carry out m
rolling stoc
fittings to 
dossiers to
authorities

HAT WE D

Implement
electrical o

Carry out t

Compensa
materials a

Adapt mat
standards.

Add functi
informatio
passenger

Improve co

Reinforce s

Modify the
internal fitt
equipmen
geo-tracki
computer 

NTENANCE R

METHODS
TOOLS US

TER simula
enches 

oftware: Cat
3S and Keys

MODIFI

SCRIPTION

modificatio
ck, from (re
submission

o the nation
s. 

DO 

t reverse en
or mechanic

test runs. 

ate for obso
and compo

terials to ch
. 

ionalities: p
n system, W

r counting. 

omfort and 

structures. 

e following 
tings, upho
t, train/grou
ng, genera
systems. 

RULES  

S 
SED

ation 

tia V5, 
shot 

ROLLING STO

 

ICATIO

N 

n studies o
)design of i
 of accepta

nal safety 

ngineering f
cal equipme

olescence o
nents. 

hanges in 

passenger 
WIFI, camer

reliability.

systems: bo
olstery, safet
und commu
l mechanics

C

APPLICA
STANDA

• 

• 

 
• 

Decr
19 O

Orde
2012

Orde
2012

DRN• 

OCK ENGINEERI

NS TO 

n 
internal 

ance 

for 
ent. 

of 

ra, 

odies, 
ty 
unications, 
s, onboard 

CONVERSION

ABLE  
ARDS 

ree 2006-12
October 200

er of 19 Ma
2 

er of 23 July
2 

 France 

NG / CAPRI / PA

ROLLIN

 

 
 
 

INPUT 
 

• Con

• Clie

• Rel

• Ref

• Usa

• Mat
and

 
TRAIN

 
• Tra

fun
sub
staf

N 

279 of 
06 

rch 

y 

AGE 12 

NG STO

DATA 

nstruction d

ent specifica

iability anal

erence fram

age profile. 

terial, huma
d organizati

ING 

ining course
ctions and b

bsystem are 
ff.

M

REFEREN
•

•

• 

 

 

•

X725

Z2170
TVM 

Video
AGC 

Reno
fitting

SNCF

• 

CK 

documents.

ations. 

lysis. 

meworks (TS

an, environm
onal constr

es on differ
braking 
 available fo

MODERNIZATI

NCES 

500 ERTMS 

00 bi-stand

o protection

ovation of in
gs X72500 

F local oper

 

SI, standard

mental 
raints. 

rent 

or 

ON 

dard KVB/ 

n on 

nterior 

rations 

ds, etc.) 

 



 
 

 

 

 

 
 

INTEGR

    SERVI

• The
stag
imp
ind

• Fea
- an
nee
- de
solu
- de
and
obs
- qu
in te
time

• Inte
stud
- te
des
- va
stan
of b
elec
- su
of t
of e
com

MAINTE

REFERE

• Ensu

• Integ

• Rede
the H

• Dem
train

RATION

CE DESCR

e service is 
ges, which c
plemented 
ependently

asibility stud
nalyse client
eds 
efine possib
utions  
efine techni
d standards 
served 
uantify poss
erms of cos
eframes. 

egration and
dy: 
chnical valid

sign of the p
alidate comp
ndards and 
best practic
ctronics 

upport the a
he equipme

electromagn
mpatibility. 

NANCE RULE

ENCES 

uring secure

gration of T

esign of the
High Capac

monstrators:
n 

 

N STUDY

RIPTION 

provided in
can be 

y: 

dy: 
t’s functiona

ble technica

cal constrai
that must b

sible solutio
sts and 

d design 

dation and 
product 
pliance with
application
e in 

acceptance 
ent in terms
netic 

ES  

e access to 

TBL1+ racks

e onboard c
city (regiona

: communic

ROLLING STOC

Y FOR A

n 2 

al 

al 

ints 
be 

ons 

h 
n 

s 

CONV

TGV driver

s on R-TRI (E

computer sy
al) Train (AG

cating train 

CK ENGINEERING

A NEW 

    W

•

•

      IN

•

VERSION 

rs’ cabs 

EMF impac

ystem (PIS) 
GC)  

and digital 

G / CAPRI / PAG

 

PIECE 

WHAT WE 

Provide t
timefram
functiona
Impleme
the client
applicab
practice.
 

NPUT DAT

 technica
product 

- functio
- technic
followin
already 
- descrip
operatin

t) 

of 

E 13 

OF EQU

DO 

technical so
me and figur
al need. 
ent the solut
t, while com
le standard

TA 

l document
being appr

onal express
cal solut
g the fea
carried out
ptive notes 
ng manuals

MODE

APPLICA
• NF E

• NF E

• NF E

• STM

• IPC 6

• UTE 

UIPMEN

olutions, a 
res to satisfy

tion selecte
mplying wit
ds and best 

tation for th
raised: 

sion of nee
ion selec
asibility st
t  
and 
. 

ERNIZATION 

ABLE STAN
EN 50155 

EN 50121-3

EN 61000-4

M E 001 

610 

C 80810 

 

NT 

 

y a 

ed by 
h 

he 

ds 
cted 
tudy 

NDARDS

3-2

4-x

 



 
 

 

 

 
 
 

 

 
 
 
 
 

 
 

DEFI
MAIN

     SE

• 

• 

• 

• 

IN

• 

• 

MAI

TES
AN

• 

• 

• 

• 

INITION
NTENA

ERVICE DES

Define be
applied w
overhauled

Define “co
for extend
life of vehi

Study leve
to apply w
is overhau

Define wo
extend the
vehicle. 

PUT DATA

Client spe
define the
study and 

Meeting to
views with

NTENANCE R

ST METHO
D TOOLS U

Non-destru
tools: dye p
magnetosc
frequency, 

Endoscopy

Ultrasound

Test rig 

N(S) AN
ANCE O

SCRIPTION

nchmarks to
hen rolling 
d. 

omfort” upg
ding the serv
icles. 

el 5 convers
when rolling
uled. 

ork needed 
e service life

A 

cifications t
e scope of th

type of nee

o exchange
h the client. 

RULES  

DS 
USED 

uctive testin
penetration
copy, low 
etc. 

y  

d equipmen

ROLLING STO

 

ND OPER
F TRAIN

N 

o be 
stock is 

grades 
vice 

sions 
 stock 

to 
e of a 

to 
he 
ed. 

e 

C

ng 
n, 

t 

OCK ENGINEERI

RATING
N INTER

 

CONVERSION

APPLICA
STANDA

• STI 2

• LOC 

• ISO 9

NG / CAPRI / PA

G STUD
RIORS

  WHAT W

• Carry 
identi
maint
fitting

• Draw 
docum
interio

• Define
level 5
reque

• Draw 
to app
refurb

• Optim
client’

N 

ABLE  
ARDS 

014/1302

and PASS

9001 

AGE 14 

IES FOR

WE DO 

out special
fy and defin
enance ope

gs. 

up level 4 m
ments with 
or fittings. 

e conversio
5 maintenan

est. 

up the mod
ply when th
bished or co

mize passen
’s request. 

M

R  

list studies t
ne level 4 
erations for

maintenanc
benchmark

ons to imple
nce at clien

dification o
he vehicles a
onverted. 

nger comfor

MODERNIZATI

REF

• T

• S

• E

to 

r interior 

ce 
ks for 

ement in 
nt’s 

rders 
are 

rt as per 

ON 

ERENCES

Thalys 

SNCB 

Eurostar 



 
 

 

 

 

 

 

 

DEFINI
FRAME

     SERVIC

• Usin
carr
oth
mai
ren
stoc

- 

- d
o

- 
a

- 
m

• Op
def
car
fram

INPUT 

• Tra
and
stee
stru
on 

• Clie

MAINTE

TEST
AND

• 
• 

• 
• 

En
N
pe
A
M
us
St
so

TION O
E STRUC

CE DESCR

ng specialis
ried out by 
ers, define 
intenance o
ovate dama
ck: 
carry out s

draft a summ
of the fleet 

define ben
and protecti

draft opera
methods for

perations wi
fined and ca
ried out wit
mes. 

DATA 

ining to dia
d repair 
el/aluminiu
uctures is av
request. 

ent meeting

NANCE RULE

T METHOD
D TOOLS US

ndoscopy (3
NDT: ultraso

enetration, 
ACFM,  eddy
Measuremen

sing ultraso
tatistical an
oftware (MO

 

OF MAIN
CTURES

RIPTION 

st studies 
our teams 
targeted 

operations t
aged rolling

pecialist stu

mary of the 

nchmarks fo
ive measure

ational 
r repair. 

ll be prepar
alibrated to
thin short ti

agnose 

m 
vailable 

g. 

ES  

S 
SED
3m scope)  

ound, dye 
magnetosc

y current. 
nt of thickne
ound 
alysis, SNC

OZART) 

ROLLING STOC

NTENA
S 

or 

to 
g 

udies 

state 

r repairs 
es 

red, 
o be 
me 

CONV

A
S
•
•

copy, 

ess 

F 

CK ENGINEERING

ANCE O

 

 

 

VERSION 

APPLICABL
STANDARD
•
•

NF EN 1
NF EN I
– COFR

G / CAPRI / PAG

 

PERATI

     INPUT

• Te
rol

• Sp
of 

      WHAT

• Mi
up
tar
up
rol
ser
wit
rai

LE 
DS
15085 
SO 9712
END 2 

E 15 

IONS FO

T DATA 

chnical dat
ling stock. 

pecialist stud
rolling stoc

T WE DO 

rroring “co
pgrades”, pr
rgeted “stru

pgrades” to 
ling stock b
rvice, in com
th regulatio
l safety auth

MODE

REFEREN

•

•

•

Definit
residua
Definit
for Eur
Interve
inciden
blacksp

OR 

ta for 

dies 
ck. 

omfort 
ropose 
ucture 
 get 
back into 
mpliance 
ons set by 
horities.

ERNIZATION 

NCES 

tion of TGV 
al service lif
tion of end-
rostar trains
ention at rai
nt/accident 
pots 

 

trainsets’ 
fe  
of-life stage

sets 
lway 

e 



 
 

 

 

 
 

 

 

 

 

 

 
 

PREL
     SE

• 

• 

• 

    W

• 

• 

• 

• 

MAI

TES
AN

•

•

•

 

LIMINA
ERVICE DE

Use a func
the client 
keeping w

Reproduce
from 2D o
physical m

Adjust the
represent 

WHAT WE D

Transform
a 3D digit

Provide 3D

Make 2D p

Carry out a

NTENANCE R

ST METHOD
D TOOLS U

Catia softw

Autocad Ra

3D Scanne

ARY STU
SCRIPTION

ctional analy
define need

within target

e a 3D envi
or from the i
material. 

e 3D environ
reality (dig

DO 

 the physica
al model. 

D views of p

plans. 

a risk analys

RULES  

DS 
USED 

ware V5 

aster

r 

ROLLING STO

 

UDIES O
N 

ysist to help
ds, while 
t budget. 

ronment 
item and 

nment to 
ital model).

al model in

proposed d

sis. 

C

APPL

• F
E
st

OCK ENGINEERI

ON INTE

p 

 

to 

designs.  

CONVERSION

LICABLE  S

rench and 
uropean ra
tandards 

NG / CAPRI / PA

ERIOR F

 
 
 
 

  INPUT 
 

• Func
need

• Targe

• Targe

 

STANDARD

ilway 

AGE 16 

 

FITTING

DATA 

tional expre
ds. 

et cost. 

et time fram

M

DS RE

•

•

•

•

GS 

ession of cl

me. 

MODERNIZAT

EFERENCES

Renovatio
Duplex tra

Renovation
and PBKA 
Thalys 
 
Conversio
Duplex int

Integratio
socket on 
trainsets 

ient’s 

ION 

S 

on of TGV 
ainsets

n of PBA 
trainsets fo

on of the TG
to OUIGO

n of a powe
TGV Duple

 

or 

GV 

er 
ex 



 
 

 

 
 

 

PRODU
LIVERY

     SERVIC

• Stu
lam
roll
clie
follo

- f
pr

- p

- p
pr
ra
cle

- c
fo

- p

MAINTE

TEST M
AND TO

• Illus
softw

• Prin

• Lam

UCING E
Y FOR R

CE DESCR

dy and imp
mination and

ing stock. A
ent’s visuals,
ows: 

formatting, 
reparation f

printing on 

production 
rotective film
ys, graffiti, s
eaning 

cutting to th
orm 

packing and

NANCE RULE

METHODS 
OOLS USE

strator 
ware 

ter 

minator 

 

EXTERN
ROLLING
RIPTION 

plement sign
d/or paintin
After receip
, the proces

recording a
for printing 

PVC film 

of complex
m resistant 
scratches a

he desired 

d dispatch. 

ES  

D 

ROLLING STOC

NAL AN
G STOC

nage, 
g of 
t of 
ss is as 

and 

x 
to UV 
nd 

CONV

APPLICA

• STM,
stand
fields
glass 
trave
reduc

CK ENGINEERING

ND INTE
CK 

     WHA
Crea
form

 

VERSION 

ABLE  STAN

, TSI and 
dards in rele
s: fire, smok
 products, 
llers with 
ced mobilit

G / CAPRI / PAG

 

ERNAL 

AT WE DO
ate designs

mat that can
- measure

- adapt de
material 

- produce 

- guarante
from railwa

- simulate 
decision-m

- provide t
selection o

- create te

- coordinat
prototype 

- provide t
production

- monitor p
preparatio
specificatio

    INPUT D

• Desig
constr

NDARDS

evant 
ke, 

y 

E 17 

O 
s and prepa
n be used b
the suppor

signer’s dra

guide to po

e complian
ay regulatio

positioning
making 

technical as
of materials 

mplates and

te works du
phase 

technical su
n proper 

provider’s in
n, installatio
ons. 

DATA 

n, vehicle t
raints. 

MODE

REFERE

• SNC
Prox
Tran

• Tha

• Euro

are “source
by printers: 
rting 3D env

awings to s

ositioning g

nce with gui
ons 

g to facilitat

ssistance for
 and proces

d stencils 

uring the 

upport for 

nput at eac
on, complia

type, opera

ERNIZATION 

ENCES 

CF Voyages
ximité and 
nsilien servic

lys 

ostar 

 

” files in a 

velope 

urface 

graphics 

delines 

e 

r the 
sses 

ch stage: 
ance with 

tional 

s, 

ces 

 



 
 

 

 
 

 

 

 
 

 

 

 
 

INST

     SE

• 

• 

• 

     WH

• 

• 

• 

• 

• 

MAI

TE
AN

•

• 

TALLATI

RVICE DES

Conduct a

Propose a
solution (v
software). 

Assist in d
WIFI solut

HAT WE D

Prepare an
following i
audit/inve

Provide a 

Assist the 
benchmar
to rolling s

Assist the 
certificatio

Develop th
portal. 

NTENANCE R

EST METHO
ND TOOLS

Testing/m
on trainse
in Comme
“Internet 
bench (ha

ION OF

SCRIPTION

an initial aud

 comprehe
vehicle and 

evelopmen
ion. 

DO 

nd deliver a
initial 
ntory. 

preliminary

client in dra
ks for modi
stock. 

client with 
on. 

he wifi acce

RULES  

ODS 
S USED 

measuremen
et using Tes
ercial Servic
of things” 

ardware tes

ROLLING STO

 

F ONBO

N 

dit. 

nsive 

nt of the 

a report 

y analysis. 

afting 
fications 

ess 

C

A
ST

nt 
st  
ce 

• E
 
• E

t) 

OCK ENGINEERI

OARD W

 

CONVERSION

APPLICABLE
TANDARD

EN 50155

EN 45545

NG / CAPRI / PA

WIFI 

   INPUT D

• Level
system

• Defin
need

• Mech
diagr
(trains

 

E  
S 

AGE 18 

 

DATA 

of access t
m being an
ition of ope
s. 

hanical and 
am of the ta
set).

M

R

•

to the 
nalysed. 
erational 

electrical 
arget 

MODERNIZAT

REFERENC

• 

• 

•

• 

Thalys 

Alstom

SNCF V
activitie

Demon
“DIGIT

ION 

CES

m (Citadis) 

Voyages 
es (TGV) 

nstrator 
TAL train” 

 



 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ASSI
EQU

     SE

• 

• 

• 

• 

E

TES
AN

• 

 
• 

• 

• 

• 

STANC
UIPMEN

RVICE DES

Support an
maintenan
equipmen
electrical e

Specify int
ground an
to justify m

Give exam
and simul
hidden ac
framework

Combine 
maintenan
real-life sit

EQS 

ST METHO
ND TOOLS 

Fixed equi

maintenan

TVM test s

COAX ana

Absence o

checker (V

Capacity d

 

CE WITH
T 
SCRIPTION

nd advise tr
nce operatio
t and high/

equipment. 

terfaces bet
nd onboard 
maintenance

mples of lat
ate outage
cross the 
k. 

support 
nce framew
tuation.  

ODS 
USED 

ipment in t

nce centre 

set  

alyser cable

of voltage 

VAT) 

discharger 

ROLLING STOC

H MAINT

N 

rained staff 
ons for safe
/low voltage

tween 
equipment

e tests. 

tent outage
es or failure
maintenanc

for the 
ork with a 

REX 

the 

e 

CK ENGINEERING

 

TENAN

in 
ty 

e 

t 

es 
es 
ce 

     W

 

TEL

APPLICA
STANDA

• ISO 90

• ISO 14

• OHSA

G / CAPRI / PAG

NCE OP

WHAT WE D

• Assist a
skilled 
operati
equipm
equipm

• Advise
control
as part 
equipm
networ
manua

• Propos
mainte
mainte

  INPUT D

• Curren
mainte
trainset

• Mainte
by the 
mainte

• List of t
measur
mainte

LEDIAGNOSTI

ABLE 
RDS 

001 

4001 

AS 18001 

E 19 

 

ERATIO

DO 

and guide t
staff in main
ions related

ment and ele
ment. 

client to en
 of the prod
of SNCF’s 

ment or a fo
rk, using a m
l. 

se an optim
nance oper
nance fram

ATA 

t audit/revie
nance carrie
t. 

nance cycle
workshop i
nance. 

tools/monit
res available
nance. 

CS

ONS ON

trained and 
ntenance 

d to safety 
ectrical 

nsure full 
duct used 
onboard 

oreign 
maintenanc

ized seque
rations usin
ework. 

ew of 
ed out on t

es schedule
n charge of

toring equip
e to carry o

SLI 

REFERE

• Balfo

• Fram

• Sifel 

• Akie

 

N SAFET

e 

nce for 
g the 

the 

ed 
f 

pment/ 
out 

ENCES

our Beathy

mafer 

m 

TY 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FOR
RULE

     SE

• 

• 

• 

TE
AN

MULAT
ES 

RVICE DES

Study cons

Verify that
body has u
constructio

Draft a pre
guide base
body’s stip

EQS 

ST METHO
ND TOOLS 

SNCF inho

for develo

maintenan

 

 

TION OF

SCRIPTION

structor’s d

t maintenan
understood
on docume

eventive ma
ed on the m
pulations. 

ODS 
USED 

ouse softwa

ping 

nce guidelin

ROLLING STO

F PREV

N 

ocumentati

nce 
d the 
nts. 

aintenance 
maintenance

REX 

are 

nes 

OCK ENGINEERI

 

VENTIVE

ion. 

e 

I

APPLICA
STANDA

• ISO 90

• ISO 14

• OHSA

NG / CAPRI / PA

E MAIN

 WHAT WE

• Appra
frame

• Apply
rolling
by SN

• Provid
maint

INPUT DAT

• List of
mainte

• Specif
equip
voltag

• Mainte
by the
mainte

• List o
carry o

TELEDIAGN

ABLE 
ARDS 

001 

4001 

AS 18001 

AGE 20 

TENAN

E DO 

aise a maint
ework. 

y user feedb
g stock flee

NCF. 

de advice to
tenance bod

TA 

f constraints
enance. 

fications of 
ment and h

ge electrical

enance cyc
e workshop 
enance. 

of tools ava
out the mai

OSTICS

NCE 

tenance 

back from t
et maintaine

o the 
dy. 

s that impac

safety 
high/low 
l componen

cles schedul
in charge o

vailable to 
ntenance. 

SL

REFERE

• DB /

• Euro

• Siem

• Netw

• Thaly

he 
ed 

ct 

nts. 

ed 
of 

I 

ENCES

/ DB Cargo

ostar 

mens 

work Rail 

ys 



 
 

 

 

 

 

 
 
 

EXPERT

    SERVIC

• Pro
rep
bot

• Pro
mai
con
bre

• Con
of s
ens

• App
par

• Dra
opi
reco

    WHAT

• Con
safe

• Ide
ma

• Issu

E

TEST M
AND T

• 
• 
• 
 
• 
• 
• 
• 

Rac
Trai
Test
cab
Prof
Test
Sim
Mai
PRO
stan

TISE IN

CE DESCR

ovide expert
pairs followin
th complex 

ovide remot
intenance p

ntractors an
eakdowns. 

nduct expe
safety equip
sure compli

praise basic
rts and elect

aft repair re
nions, inclu
ommendati

T WE DO 

nduct an inv
ety equipm

ntify the ca
lfunction. 

ue recomme

EQS 

METHODS 
OOLS USE
k test bay  
ning bay 
t methods fo
les 
fibus networ
t case 
ulation tools
ntenance so

OGMID, PC- 
ndard KVB/E

 

 EQS SY

IPTION 

t analysis of
ng breakdo
and minor.

e assistance
personnel, t
d mechanic

rt analysis o
pment on b
ance with s

c componen
tronic cards

ports and e
uding 
ions. 

ventory of r
ent. 

use/source 

endations. 

ED 

or coaxial and

rk analyser  

s  
oftware used:

SAM, Visu-O
RTMS 

ROLLING STOC

YSTEMS

f 
owns, 
 

e and input
train 
cs in comple

of integratio
oard trains
pecification

nts, such as
s. 

expert 

relevant 

of a 

REX 

d twin axial 

: VT32, 
ODO and Bi-

CK ENGINEERING

 

S ON T

t to 

ex 

on 
to 

ns. 

s 

 

  

 

 

TEL

APPLIC
STANDA

-

• Defi
requ

G / CAPRI / PAG

RAINSE

  INPUT DA

• Mainte

• User m

• Summ
compo

• Electri
compo

• Notes 

• Inciden
or com

• Integra

• Other 

LEDIAGNOSTI

CABLE 
ARDS

ned on 
uest. 

E 21 

 

ETS 

ATA 

enance doc

manuals. 

ary docume
onents. 

cal diagram
onents and 

summarizin

nts, alerts a
mponent. 

ation specif

information

CS

R

•

• 

cuments. 

ents for 

ms for 
trains. 

ng settings 

and REX for 

fications. 

n as request

SLI 

REFERENCE

SNCF’s 
Transilien
Freight, 
Voyages
Proximité
operatio

Thalys 

 

and tests.

function 

ted.

ES

n, 

and 
é 
ns 

 



 

 

 
 

 

 
 
 
 
 

 

 
 

 
 
 

ACC
FRIC

    SE

• 

• 

TE
AN

• 

EPTAN
CTION M

RVICE DES

Examine a
technical f
control/po
of friction 

Organize m
commercia

EQS 

EST METHO
ND TOOLS

Tools for m
discs and 
materials 
(CALIPRI) 

 

CE OF 
MATERI

SCRIPTION

nd validate
file of 
ower equipm
material. 

monitoring 
al service. 

ODS 
 USED 

measuring 
friction 

ROLLING STO

BRAKIN
AL 

N 

e the 

ment or 

in 

REX 

AP
STA

•

•

•

OCK ENGINEERI

 

NG GEA

 

 

 

PLICABLE 
ANDARDS

STI –  Loco

PAS – Roll

DRN - Fran

NG / CAPRI / PA

AR OR 

 
     W

•

•

•

   

TELEDIAGN

omotives

ing Stock

nce

AGE 22 

WHAT WE D

Establish 
conduct t
draft a te

Set up a t
commerc
standardi
documen
reference

Give a te

 INPUT DA

• Technic
vehicle 

• Technic
compo

OSTICS

REFER

• Hig
• Bra
• Com
• Driv

qua

DO 

a test prog
test monito

echnical opi

test progra
cial service, 
ization/regu
nts or a spe
es. 

chnical opi

ATA 

cal data on 
 concerned
cal data on 

onent conce

SL

RENCES 

gh-speed br
ake discs 
mpact brak
ver’s brake 
alification 

gramme, 
oring and 
nion. 

mme in 
using 

ulatory 
cification as

nion. 

the 
d. 

the 
erned. 

I 

rake linings

ke unit 
valve 

s 



 
 

 

 

 

 

 
 

SUPERV
ROLLIN

    SERVIC

• Retr
data

• Mod

• Tran

• Def
reco
equ

• Com

• Hos
syst

• Adj
feed

E

TEST

• M
fo

• K

VISION
NG STO
CE DESCRI

rieve trainse
abase. 

del function

nslate mode

fine the rep
ommendati
uations. 

mmunicate 

st the alert p
tem/device

ust equatio
dback (expe

EQS 

T METHODS

MyTrainData
ormulates e

IBANA  (pe

 

 OF TEC
CK BAS
IPTION 

et faults fro

nal drifts. 

els into equa

air 
ons of the 

alerts to th

processing 
. 

ons accordin
erience). 

S AND TOO

a digital pla
equations a

erformance

ROLLING STOC

CHNICA
SED ON

m a 

ations. 

e client. 

ng to 

REX 

OLS USED

atform (dat
and transm

e dashboard

CK ENGINEERING

 

AL STAT
N FAULT

     W

•

 

     

•

•

•

•

TEL

tabase that
its alerts) 

ds)

G / CAPRI / PAG

TE OF 
T CODE
WHAT WE

• Issue da

- impro
since re
warning
- a prev
- reduce
- definit

INPUT DA

• Retrieva

• Sharing 
of vehic

• Technica
to formu

•  Recomm

LEDIAGNOST

t 

E 23 

 

ES 
DO 

aily alerts en

vements to
epair teams 
g signs 
ventive app
ed interven
tion of perfo

TA 

l of faults o

feedback fr
les. 

al support f
ulate equati

mendations

ICS 

REFEREN

•

•

Activit
SNCF 

Thalys 

nabling: 

o vehicle rel
 step in at t

proach to re
ntion time 
formance in

on the SNCF

rom experie

from the clie
ions. 

s for repairs

 

SLI 

NCES 

té Voyages 

s 

 

iability, 
the first 

pairs 

dicators. 

F server. 

ence  

ent 

s. 

de 



 

 

 

 

EXPA
PLAN
EXPE

    SE

• 

• 

• 

    IN

• 

• 

• 

• 

• 

T
A

 

ANSION
N AND 
ERIENC
RVICE DES

Study the 
plan. 

In-Depth A
(AAREX m

Propose a 
economic 
manpower
trainset, re

PUT DATA

Specificati
expansion

List of con
connection

Specificati
and high/l
apparatus 
AMDEC). 

Maintenan
depot in c
and/or the
maintenan

List of too
maintenan

EQS 

TEST METH
AND TOOL

Feedba
(experie

• “Mozar

• Calcula
econom
Present

 

N STUD
FEEDB

CE
SCRIPTION

equipment

Analysis of F
ethod). 

solution fo
benefits (in
r time, avail
egularity). 

A 

ons for plan
. 

straints exp
n with the c

ons for safe
ow voltage
(technical d

nce cycles s
charge of m
e constructo
nce manual.

ls available 
nce. 

HODS 
LS USED 

ack 
ence) 

rt” package

ation of the
mic gain us
t Value met

ROLLING STO

DY OF T
BACK FR

N 

maintenan

Feedback 

r achieving
n material co
lability of 

nned 

ported in 
component.

ety devices 
 electrical 
document, 

cheduled b
aintenance 

or’s 
. 

to carry ou

REX 

e 

 
ing Net 
thod 

OCK ENGINEERI

 

THE MA
ROM HA

nce 

 
osts, 

. 

by 
 

ut the 

 

 

APPLIC
STAND

•

•

•

ISO 

ISO 

OHS

NG / CAPRI / PA

AINTENA
ANDS-O

     WHAT W

• Opti
prov
body

- g
- re
- re
ter

• Advi
- p
pre
- a
spe
- e
fee
de

TELEDIAGN

CABLE 
DARDS 

9001 

14001 

SAS 18001

AGE 24 

ANCE 
ON 

WE DO 

mize maint
vider as per 
y’s specifica

greater effic
educed ma
eliability jud
rms of requ

se the main
propose dev
epare input
ssist with d
ecifications 
stablish tra

edback that
velopment

OSTICS

tenance of t
maintenan

ations for: 

ciency 
intenance c
dged “acce
uired reliabi

ntenance bo
velopment 
t data for se
rafting of e

s 
ceability to
t justifies 
.

SL

REF

• T

• E

the 
ce 

costs 
eptable” in 
lity. 

ody: 
themes to 

ervice 
xpansion 

 obtain 

I 

FERENCES

Thalys 

Eurostar

 



 
 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

OPTIMI
MAINT

     SERVIC

• Stu
mai

• Ana

• Pro
mai

    INPUT

• Spe
opt

• List

• Ma
sch
of m

• List
mai

E

AP
STA

• 

• 

• 

I

I

O

IZATIO
TENANC

CE DESCR

dy the equ
intenance p

alyse feedb

opose an op
intenance o

T DATA 

ecifications 
timization st

t of constrai

intenance c
eduled by d

maintenanc

t of tools a
intenance. 

EQS 

PPLICABLE 
ANDARDS

ISO 9001 

ISO 14001 

OHSAS 180

 

N STUD
CE OPE
RIPTION 

ipment 
plan. 

back (experi

ptimized pa
operations. 

for planned
tudy. 

ints exporte

cycles 
depot in ch
e. 

available fo

 
S 

001 

ROLLING STOC

DY TO C
RATION

ence). 

ckage of 

d 

ed. 

harge 

or 

 

REX 

CK ENGINEERING

 

COMBIN
NS 

     W

•

•

•

•

TEL

R

•

G / CAPRI / PAG

NE TWO

WHAT WE 

Optimize
as per sp

Advise th

Propose
maintena
framewo

Optimize
reflect al

- mach
- instal
- reliab
- workf

LEDIAGNOST

REFERENC

• Thalys

E 25 

 

O SEPA

DO 

e provider m
pecification.

he maintena

an optimize
ance operat
rk model. 

e maintenan
l of these fa

ine availabi
lation availa

bility 
force. 

ICS 

CES

RATE  

maintenanc
. 

ance body.

ed sequenc
tions using 

nce costs to
actors: 

ility 
ability 

SLI 
 

e 

ce for 
a 

o 

 



 

 

 

 

 
 

 
 

 

OPTI
MAIN

     SE

• 

• 

• 

• 

• 

• 

• 

• 

     INP

• 

• 

• 

• 

• 

TES
AN

• 

• 

• 

IMIZAT
NTENA

ERVICE DES

Analyse, a
system and

Technically
analyse th
or measur

Define a b
cycle and 

Draft main

Define the
spare part

Define a re
based on t
(repair or r

Draft funct

Define a c

PUT DATA

Constructo

All internal 
documenta

Traceabilit
experience

Usage pro

Material, h
constraints

ST METHO
D TOOLS U

Internal SN

Electrical te

Software: C

EQS 
 

TION OF
ANCE O

SCRIPTION

ppraise and
d its compo

y and statis
e experienc

rements on 

benchmark f
level of ma

ntenance do

e optimum c
ts inventory

eplacement
technical/b
replace). 

tional speci

component 

A 

ors’ docume

maintenanc
ation. 

ty, database
e feedback

ofile. 

human and 
s. 

DS 
USED 

NCF test rigs

ests (insulat

Catia V5 and

ROLLING STO

F MECH
F CABL

N 

d test the 
onent parts.

stically 
ce feedback
the system

for each 
intenance.

ocuments.

capacity of 
. 

t strategy 
usiness fact

ifications. 

developme

ents. 

ce 

es, 
. 

organizatio

s 

tion resistan

d AUTOCA

REX 

OCK ENGINEERI

 

HANICA
LES 

k 
. 

tors 

ent. 

onal 

 

 

 

C

nce, etc.) 

AD 

NG / CAPRI / PA

AL 

     WHAT W

• Defin
organ
benc

• Optim

• Analy
offeri

• Provi

• Adap
stand
comp

• Optim
wiring
shunt
cable

   TRAININ

• Theor
optim
cablin

JUMP

COMPUTER
CABLING 

R
 

•

•

TELEDIAGN

AGE 26 

INTER 

WE DO 

ne how main
nized and s
hmark(s). 

mize mainte

yse feedbac
ing scope fo

de training 

pt parts to c
dards and o
ponents. 

mize mainte
g, connecti
t/break/junc
e/connectio

NG 

retical and p
mize mechan
ng is availab

PER

HEATI
CABLING

REFERENCE

SNCF’s P
Voyages 

Lille’s ligh
Keolis) 

OSTICS

CAISSE 

ntenance is
set 

enance cycl

ck to identif
for savings. 

 in cable m

changing 
obsolescenc

enance of: c
ons, roof ca
ction box, b

on interface

practical tra
nical mainte
ble on requ

ROOF CA

ING 
G OPT

ES 

Proximité, T
s operations

ht rail system

SL

s 

les. 

fy areas 

aintenance

ce of 

cables, 
able, 
bundle, 
. 

aining to 
enance of 
est. 

ABLE

ICAL FIBRE 

Transilien an
s 

m (Transpo

I 

. 

nd 

le,  



 
 

 

O

 

 

 

 

 

 

 

 

 

 

OPTIMI
RUNNIN

    SERVIC

• Ana
and

• Ana
syst
mea

• Def
leve

• Draf

• Esti

• Def
inve

• Def
tech
repl

• Des
mon

    INPUT 

• Con

• All in

• Trac
feed

• Usa

• Mat
con

E

TES
AN

•

IZATION
NG GEA
CE DESCRI

alyse, apprai
 the system

alyse (techn
tem’s exper
asurements

ine the ben
el of mainte

ft maintena

mate comp

ine optimum
entory. 

ine a repla
hnical/busin
lace). 

sign tools fo
nitoring. 

DATA 

nstructors’ d

nternal main

ceability, da
dback. 

ge profile. 

terial, huma
straints. 

EQS 

ST METHO
ND TOOLS 

Internal SN
 

 

N OF M
ARS AN
PTION 

ise and test 
 as a whole

ically and st
rience feedb
. 

nchmark of e
enance. 

ance docum

ponent pote

m capacity 

cement str
ness facto

or maintena

documents.

ntenance do

atabases, ex

an and orga

ODS 
USED 

NCF test rig

ROLLING STOC

MAINTE
ND AXL

componen
. 

tatistically) t
back or 

each cycle a

ments. 

ential. 

of spare pa

rategy base
ors (repair

ance and 

 

cumentation

xperience 

anizational 

REX 

s 

CK ENGINEERING

 

NANCE
LES 

ts 

the 

and 

arts 

ed on 
r or 

n. 

TEL

REFEREN

•

•

Transp

SNCF’
and Tr

G / CAPRI / PAG

E FOR 

 
 

WHAT W
 

• Opt
of a
runn
bea

• Def
orga

• Opt
cycl

• Def
ben

• Iden
ana
feed

 
TRAININ

• Theo
train
mec
is av

LEDIAGNOST

NCES

pole (Keolis)

’s Proximité
ransilien act

E 27 

 

WE DO 

timize the m
xles, axle sh
ning gears, 
rings, return

ine mainten
anization. 

timize maint
es. 

ine mainten
chmarks. 

ntify potent
lysing expe
dback. 

NG 

oretical and
ning in optim
chanical mai
vailable on r

ICS 

) 

é, Voyages, 
tivities

maintenance
hafts, whee
axle boxes
n current. 

nance 

tenance 

nance 

tial savings 
erience 

d practical 
mizing 
intenance o
request.

SLI 

Fret, Résea

 

e 
els, 
, 

by 

of axles 

au 

 



 

 

 
 
 
 

 
 

OPTI
AIR P

     SE

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

     IN

• 

• 

• 

• 

• 

IMIZAT
PRODU
RVICE DES

Analyse, a
componen
whole. 

Analyse (te
the system
measurem

Define a b
and level o

Draft main

Estimate t
equipmen

Define the
spare part

Define a re
on technic
or replace

Computer
sequences

Design too

Define a n
affecting e

PUT DATA

Constructo

All internal 

documenta

Traceabilit

feedback. 

 Usage pro

 Material, 

organizatio

environme

EQS 

TEST ME
AND TOO

• Intern
 

 

ION OF
UCTION 

SCRIPTION

ppraise and
nts and the s

echnically a
m’s experien
ments. 

benchmark f
of maintena

ntenance do

he potentia
nt. 

e optimum c
ts inventory

eplacement
cal/business
). 

rize mainten
s. 

ols for main

new develop
equipment. 

A 

ors’ docume

maintenanc

ation. 

ty, database

ofile. 

human, 

onal and 

ental constr

THODS 
OLS

al SNCT tes

ROLLING STO

F MAINT
EQUIP

N 

d test the 
system as a 

and statistic
nce feedbac

for each cyc
ance. 

ocuments.

al of the 

capacity of 
. 

t strategy b
s analysis (re

nance test 

ntenance. 

pment/chan

ents. 

ce 

es, experien

raints. 

REX 

st rigs 

OCK ENGINEERI

 

TENAN
PMENT

cally) 
ck or 

cle 

based 
epair 

nge 

nce 

R

•

NG / CAPRI / PA

NCE FOR

     WHAT W

• Defin

• Opti

• Defin
benc

• Iden
analy

• Com

• Opti
prod
wipin
warn
pneu

• Prop
chec
main
prod

       TRAINI

• Theo
optim
main

TELEDIAGN

REFERENCE

SNCF’s 
Voyages

AGE 28 

R 

WE DO 

ne maintena

mize maint

ne a mainte
chmark. 

tify potentia
ysing the fe

mputerize ch

mize the m
duction, com
ng systems,
nings, air dr
umatic brak

pose and de
cking system
ntenance of 
duction equ

NG 

oretical and
mizing air p
ntenance is 

OSTICS

ES

FRET, Voy
activities 

ance organ

tenance cyc

enance 

al savings b
eedback. 

hecks. 

maintenance
mpressors, w
, electrovalv
riers, sand e
ke tests. 

esign measu
ms for predi
f assorted a
ipment. 

d practical tr
production e

available o

SL

yages, Tra

nization. 

cles. 

by 

e of air 
windscreen
ves, audible

ejectors, 

uring and 
ictive 
ir 

raining in 
equipment 
n request.

I 

ansilien an

 
e 

 

nd 



 
 

 

O

 

 
 

 

 

 
 
 

OPTIMI
POWER

    SERVIC

• Ana
the 

• Ana
stat
syst

• Def
cycl

• Dra

• Esti

• Def
spa

• Def
bas
ana

• Des

E

TEST M
AND TO

• Inte
test

IZATION
R TRAN

CE DESCRI

alyse, appra
system ope

alyse (techn
tistically) fee
tem measur

fine a bench
le and level

ft maintena

mate equip

fine optimu
re parts inv

fine a replac
ed on techn
lysis (repair

sign tools fo

EQS 

METHODS 
OOLS USE

ernal SNCF 
t rigs  

 

N OF M
SMISSIO

IPTION 

ise and test
erates. 

ically and 
edback or 
rements. 

hmark for e
l of mainten

ance docum

pment’s pot

m capacity 
ventory. 

cement stra
nical/busine
r or replace)

or maintena

ED 

ROLLING STOC

MAINTE
ON EQ

t how 

ach 
nance. 

ments. 

tential. 

for the 

ategy 
ess 
). 

ance. 

REX 

APPLIC
STAND
• 

• 

NF E

NF E

CK ENGINEERING

 

NANCE
QUIPMEN

    W
 

•

•
 

•

•

•
 

 
     I

•

•

•

•

•

   

•

TEL

CABLE 
DARDS 
EN 15085

EN 25030-1

G / CAPRI / PAG

E FOR T
NT 

WHAT WE 

• Define m
and ben

• Optimiz

• Identify 
analysin

• Advise o
welding

• Advise o

INPUT DAT

• Constru

• All intern
docume

• Traceab
feedbac

• Usage p

• Material
and env

 TRAINING

• Theoret
system m
available

LEDIAGNOST

1

E 29 

 

TRACTIO

DO 

maintenanc
nchmarks. 

ze maintena

potential sa
g experienc

on bolted a
. 

on storage 

TA 

ctors’ docu

nal maintena
ntation. 

bility, databa
ck. 

profile. 

l, human, o
vironmental 

G 

tical and pra
maintenanc
e on reques

ICS 

REF

•
V
T

ON 

ce organizat

ance cycles.

avings by 
ce feedbac

assemblies a

conditions.

uments. 

ance 

ases, exper

rganization
constraints

actical train
ce and oper
st. 

SLI 

FERENCES 

SNCF Prox
Voyages, F
Transilien 

 

tion 

. 

ck. 

and 

 

rience 

al 
s. 

ning in 
ration is 

imité, 
RET and 



 

 

 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

OPTI

     SE

• 

• 

• 

• 

• 

• 

• 

• 

TEST
AND

• I
t

IMIZAT

ERVICE DES

Analyse, a
functioning

Analyse (te
feedback o

Define a b
and level o

Draft main

Estimate c

Define the
spare part

 Define a r
on technic
or replace

Design too
jacking, lif

EQS 

T METHOD
D TOOLS U

Internal SNC
test rigs 

 

TION OF

SCRIPTION

ppraise and
g of the syst

echnically a
or system m

benchmark f
of maintena

ntenance do

components

e optimum c
ts inventory

replacemen
cal/business
). 

ols for main
fting and dis

DS 
USED 

CF 

ROLLING STO

F BOGIE

N 

d test the 
tem as a wh

and statistic
measuremen

for each cyc
ance. 

ocuments.

s’ potential

capacity of 
. 

nt strategy b
s analysis (re

ntenance, 
sassembly.

REX 

REFER

• Op
SN

• KE

OCK ENGINEERI

 

E MAIN

hole. 

cally) 
nts. 

cle 

. 

based 
epair 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

RENCES

ptimizing m
NCF’s Proxim

EOLIS

NG / CAPRI / PA

NTENAN

  WHA

• C
co

• D

• D
m
on
re

• D
vi

     INPU

• C

• A
d

• T
e

• U

• M
o

     TRAI

• T
tr
m
re

TELEDIAGN

maintenance
mité, FRET 

AGE 30 

NCE 

AT WE DO 

alculate the
onformity a

etermine a 

etermine th
maintenance

ne or severa
equirements

evelop an i
sualization 

UT DATA 

Constructor

All internal m
documentati

Traceability,
experience f

Usage profil

Material, hu
organization

INING 

Theoretical a
raining in o

maintenance
equest. 

OSTICS

e of a comp
and Voyage

e rates of 
nd failure ra

predictive 

he optimal 
e cycle to m
ral 
s. 

interface fo
of data. 

rs’ documen

maintenance 
ion. 

, databases
feedback. 

le. 

uman and 
nal constrai

and practic
optimizing b
e is availabl

SL

lete bogie 
es operatio

ates. 

model. 

meet 

r 

nts. 

s, 

nts. 

cal 
bogie 
le on 

I 

for 
ons 



 
 

 

 

 

 

 

 
 

OPTIMI
MAINT

    SERVIC

• Ana
func

• Ana
stat

• Car
train

• Dra

• Esti

• Def
spa

• Def
stra
tech
(rep

• Des

E

TEST M
AND T

• Int
tes

IZATIO
TENANC

CE DESCRI

alyse, appra
ctioning of t

alyse (techn
tistically) all 

ry out a risk
n system. 

ft maintena

mate comp

fine the opt
re parts inv

fine a replac
tegy based
hnical/busin
pair or repla

sign tools fo

EQS 

METHODS
TOOLS US

ternal SNCF
st rigs 

 

N OF O
CE OF A

IPTION 

ise and test
the system. 

ically and 
feedback. 

k analysis of

ance docum

ponents’ po

timum capa
ventory. 

cement 
d on 
ness analysi
ace). 

or maintena

S 
ED

F 

ROLLING STOC

OVERAL
A SERIE

t the 

f the 

ments. 

otential. 

city of 

s 

ance. 

REX 

REFER

• SN

• Tra

CK ENGINEERING

 

LL 
ES 

 
 

 
 
 

 

 

 

TEL

RENCES

NCF’s Proxim

am-train: Na

G / CAPRI / PAG

   WHAT W

• Defin
with r

• Optim
cycles

• Group
optim

• Defin
minor

• Ident
analys

   INPUT D

• Cons

• All int
docum

•  Trace
exper

• Usag

• Mate
and e

   TRAININ

• Theo
in op
maint
availa

LEDIAGNOST

mité and Tra

antes, Lyon,

E 31 

 

WE DO 

e maintena
regard to ve

mize mainte
s. 

p maintena
mally. 

e the bench
r maintenan

ify potentia
sing the exp

DATA 

tructors’ do

ternal mainte
mentation. 

eability, dat
rience feed

e profile. 

rial, human
environmen

NG 

retical and 
timizing ove
tenance of 
able on req

ICS 

ansilien ope

, Transilien a

ance organiz
ehicles. 

enance 

nce operat

hmark for 
nce. 

al savings by
perience fe

ocuments. 

enance 

tabases, 
dback. 

, organizati
ntal constrai

practical tr
verall 
a series is 
uest. 

SLI 

erations 

and Mulhou

 

zation 

ions 

y 
eedback. 

ional 
nts. 

aining 

use



 

 

 

 

 

 
 
 
 

 

 
 

 
 

TE
ST

 E
N

G
IN

EE
RI

N
G

 
M

A
IN

TE
N

A
N

C
E 

EN
G

IN
EE

RI
N

G
 

OPTI

    SE

• 

• 

• 

• 

• 

• 

• 

• 

TEST
AND

• S
m
 

IMIZAT

RVICE DES

Analyse, ap
functioning

Technically
analyse the
feedback. 

Define the
cycle and 

Draft main
document

Estimate c

Define a re
strategy b
technical/b
(repair or r

 Design to

EQS 

T METHOD
D TOOLS U

Subcontract
measuremen

 

TION OF

SCRIPTION

ppraise and
g of the syst

y and statis
e experienc

e benchmar
level of ma

ntenance 
ts. 

components

eplacement
ased on 
business an
replace). 

ools for main

DS 
SED

ing of poss
nts to AEF 

ROLLING STO

F TRAIN

N 

d test the 
tem. 

tically 
ce 

k for each 
intenance.

s’ potential.

t 

alysis 

ntenance. 

REX 

ible 

OCK ENGINEERI

 

N BODY

. 

 
 

 

 

 

REFE

• S

NG / CAPRI / PA

Y MAINT

      WHAT

De
org
be

• Op
cyc

• Ide
an
fee

     INPUT

• Co

• All 
doc

• Tra
exp

• Usa

• Ma
org

     TRAIN

•  Th
tra
ma
req

TELEDIAGN

ERENCES

SNCF Proxim

AGE 32 

TENAN

T WE DO 

efine mainte
ganization a

enchmark. 

ptimize mai
cles. 

entify poten
alysing exp
edback. 

T DATA 

nstructors’ 

internal mai
cumentation

aceability, d
perience fee

age profile.

aterial, hum
ganizational

NING 

heoretical an
ining in opt

aintenance i
quest. 

OSTICS

mité and Tr

NCE  

enance 
and its 

intenance 

ntial savings
perience 

documents

ntenance 
n. 

databases, 
edback. 

. 

an and 
l constraints

nd practica
timizing bo
is available 

SL

ransilien 

s by 

s. 

s. 

l 
dy 
on 

I 



 
 

 

O

 

 

 

 

 

 
 
 

 

OPTIMI
DRIVER

   SERVIC

• Ana
func

• Ana
stati
expe

• Defi
each
main

• Draf
doc

• Estim
of th

• Defi
strat
tech
(rep

• Des

   WHAT 

• Defi
of m
ben

• Opt
cycl

• Iden
anal
feed

E

REFER

• Dr

IZATION
R AND P

CE DESCRI

lyse, apprai
ctioning of t

lyse (techni
istically) the
erience fee

ine a bench
h cycle and
ntenance. 

ft maintena
uments. 

mate the po
he compon

ine a replac
tegy based
hnical/busin
pair or repla

sign tools fo

WE DO 

ine the org
maintenance
chmark. 

timize maint
es. 

ntify potent
lysing expe
dback. 

EQS 

RENCES 

river and pa

 

N OF M
PASSEN

PTION 

ise and test 
he system. 

ically and 
e 
dback. 

hmark for 
 level of 

nce 

otential 
ents. 

cement 
 on 

ness analysis
ce). 

or maintena

ganization 
e and its 

tenance 

tial savings 
erience 

assenger se

ROLLING STOC

MAINTEN
NGER S

the 

s 

nce. 

by 

REX 

at of SNCF

CK ENGINEERING

 

NANCE
EATS 

 

 
     IN

 
•

•

•

•
 

•

 
    TR

 
•

TEL

F rolling stoc

G / CAPRI / PAG

E OF 

NPUT DATA

Construc

All interna
documen

Traceabil
experienc

Usage pr

Material, 
organizat

RAINING 

Theoretic
training in
maintena
passenge
on reques

LEDIAGNOST

ck 

E 33 

 

A 

tors’ docum

al maintenan
tation. 

ity, databas
ce feedbac

rofile. 

human and
tional const

al and prac
n optimizing
nce of drive
r seats is av
st.

ICS 

 

ments. 

nce 

ses, 
ck. 

d 
traints. 

ctical 
g 
er and 
vailable 

SLI 
 

 



 

 

 

OPTI
DEV

     SE

• 

• 

• 

• 

• 

• 

• 
 

EQS 

REF

• A

• T

 

IMIZAT
ICE MA

RVICE DES

Analyse, a
functioning
(external, 
platform-g

Analyse (te
all feedba

Define a b
and level o

Draft main
document

Estimate t
componen

Define a re
on technic
or replace

 Design to

FERENCES 

All door typ
Régiolis, X7
TRAM light

TION OF
AINTENA

SCRIPTION

ppraise and
g of the doo
internal and

gap equipm

echnically a
ck. 

benchmark f
of maintena

ntenance 
ts. 

he potentia
nts. 

eplacement
cal/business
). 

ools for main

REX 

es used on S
73500, X725
t rail and Tra

ROLLING STO

 

F DOOR
ANCE

N 

d test the 
or system 
d cab) and o

ment. 

and statistic

for each cyc
ance. 

al of the 

t strategy b
s analysis (re

ntenance. 

SNCF TER r
500 
ansilien coa

OCK ENGINEERI

R AND P

of 

cally) 

cle 

based 
epair 

 

 

 

 
 
 
 
 

TELEDIAGN

rolling stock

aches 

NG / CAPRI / PA

PLATFO

     WHAT 

 
• Def

mai

• Opt

• Iden
ana

• Prov
func

• Def
org

 INPUT 
 
• Con

• All i
doc

• Trac
exp

• Usa

• Mat
org

     TRAINI

• The
opt
and
ava

NOSTICS 

k: Autorail G

AGE 34 

ORM-GA

WE DO 

fine organiz
ntenance a

timize main

ntify potent
lysing feed

vide trainin
ctioning and

fine mainten
anization. 

DATA 

nstructors’ d

nternal main
cumentation

ceability, da
perience fee

age profile. 

terial, huma
anizational 

ING 

eoretical and
imizing mai

d platform-g
ilable on re

S

Grande Cap

AP 

zation of 
and benchm

ntenance cy

tial savings 
back. 

g in system
d maintena

nance 

documents.

ntenance 
. 

atabases, 
edback. 

an and 
constraints

d practical 
intenance o
gap equipm
equest. 

SLI 

pacité, 

 

marks.  

cles. 

by 

m 
nce. 

. 

s. 

training in 
of doors 

ment is 



 
 

 

 

 
 

 

OPTIMI
LENGT

    SERVIC

• Give
reco
long
hea

• Ana
train

• Use
dera
leng
regu

- o
re

- 
c

E

TES
AN

• 

IZATIO
H OF F

CE DESCRI

e technical 
ommendati
gitudinal dy
vy freight t

alyse the ca
n derailmen

e Game ana
ailment risk
gth and ton
ulations: 

optimize cou
esistance lim

analyse the
coupling bre

EQS 

ST METHO
ND TOOLS 

UIC’s Train
(recognize

 

N OF T
REIGHT

IPTION 

advice and
ons concer

ynamics of l
rains. 

uses of freig
nts. 

lysis of 
k to optimiz
nnage limits

upling 
mits 

e risk of the
eaking 

ODS 
USED 

nDy softwar
ed internatio

ROLLING STOC

ONNAG
T TRAIN

 
ning the 
ong, 

ght 

e 
s per 

e 

REX 

RE

e 
onally) 

•

•

CK ENGINEERING

 

GE LIM
NS 

TEL

EFERENCE

Long, he
passenge

Long wor

G / CAPRI / PAG

ITS AND

     WHAT 

• Prep
Fren
auth
bod

LEDIAGNOST

ES

avy combin
er braking sy

rk trains on 

E 35 

 

D 

WE DO 

pare a revie
nch nationa
horities and 
ies. 

ICS 

ed transpor
ystem 

HSR

ew for the 
l safety 
 certifying 

SLI 

rt trains with

 

 



 

 

 
 

 

 

 

 
 
  
 
 

 
 
 
 
 

 

BIG D

     SE

• 

TE
AN

• 

D

DATA U

RVICE DES

Maintenan
usage: 

- Couple 
statistical t
behaviour 

- View res
to help w
making. 

- Apply co
tools: defi
intervals, d
classificatio
correlation

- Build ph
knowhow.

ST METHO
ND TOOLS 

“R” open-
and assoc

EQS 

BIG 
DATA

 

USED IN

SCRIPTION

nce issues, b

physical mo
tools to pre
of mechan

sults in sum
with operati

onventional
nitions of co
developmen
ons, identif
ns. 

hysical mod
 

ODS 
USED 

-source soft
iated packa

ROLLING STO

A 

N MAIN

N 

based on d

odels and 
edict the 
ical compo

mmarized fo
onal decisi

l statistical 
onfidence 
nt of 
fication of 

els to confir

tware 
ages. 

 

REX 

OCK ENGINEERI

 

NTENAN

ata 

onents. 

orm 
ion-

rm 

NG / CAPRI / PA

NCE 

WHAT W
 

• Dep
data
targe
follo
- Ca
rates
- Es
- Es
main
acco
- De
data

 
   INPUT

 
• Main

- Nu
to b

 
- Nu

 
- Vo
colle
etc.)

• Tech

- Te
the c

REFE

• TE
• KE

TELEDIAGN

AGE 36 

WE DO 

ending on a
bases, trace
eted studie

owing objec
alculate rate
s of failure. 
stablish a pr
stablish the 
ntenance cy
ount one or 
evelop an in
a visualizatio

 DATA 

ntenance da

umber of m
e analysed.

umber of m

olume of dat
ected (nume
). 

nical data: 

echnical info
context of t

RENCES 

ER, FRET an
EOLIS 

OSTICS

available da
eability col

es, etc.), ach
ctives: 
es of confor

redictive mo
optimum 

ycle, taking 
r several con
nterface for
on. 

ata: 

maintenance
. 

maintenance

ta, type of d
erical, Bool

ormation to
the study.

nd TGV 

SL

ata (existing
lections, 
hieve the 

rmity or 

odel. 

into 
nstraints. 
r 

e operations

e cycles. 

data 
ean, 

o understand

I 

g 

s 

d 



 
 

 

 
 

 

 

IMPROV
ROLLIN
 

    SERVI

• Bas
nee
Cos
a cle
cust

- De
nec
- An
iden
aim
- Pro
corr
- De
this 

TEST M
AND T

• Me
mai
Rep
Sys

• Imp
Ma
allo

E

VING T
NG STO

ICE DESCR

ed on three
eds—Reliab
st—this serv
ear trajecto
tomer’s obj

efinition and
cessary indic
n initial roun
ntify all leve
s 
oposal of a
responding
efinition of 
trajectory. 

METHODS 
TOOLS USE

thods and t
intenance (e
port Analysi
stem) 
plementatio
intenance if

ows or using

EQS 
 

THE PER
CK SER

RIPTION 

e identified 
ility, Availab
vice focuses
ory to achiev
jectives ove

d/or installa
cators in ea
nd of diagn
ers needed 

 roadmap a
 guidance 
an action p

ED 

tools used i
e.g., Fracas
is Correctiv

on of Condi
f the design

g IoT 

ROLLING STOC

RFORMA
RIES 

client 
bility and 
s on creatin
ve the 
er time: 

ation of 
ch section
ostics to 
to achieve 

and roll-out

lan to creat

in general 
s: Failure 
ve Action 

tional Base
n of the trai

REX 

CK ENGINEERING

 

ANCE O

 

ng 

t of 

te 

 

 

d 
in 

 

TEL

G / CAPRI / PAG

OF A 

  WHAT W
• Aim to

rolling 
over 3 

• Increas
availab

• Adapt
mainte

• Reduce
20%. 

  INPUT DA

• Informa

• Rolling

• Techni
stock 

• Organi
(depot

• Mainte
technic

• Skills m

• Detaile
years fo
Mainte

• List of 
to be a

REFEREN

• New T
car in 
(350 t
transp

• Regio
use in
and a

LEDIAGNOST

E 37 

 

WE DO 
reduce the
stock incide
years. 

se the fleet’
bility. 

the existing
nance fram

e maintenan

ATA 

ation on op

 stock mov

cal docume

zation of m
s, fleet supe

enance plan
cal docume

mapping 

ed figures fr
or Reliabilit

enance cost

client issues
achieved.

NCES 

Transilien e
use in the 

train sets in 
port) 
o2N electric
n the TER ar
lso in the Il

ICS 

e number of
ents in serv

’s operation

g 
mework. 

nce costs b

perating con

vements 

entation for

maintenance
ervision) 

n and associ
ntation 

rom 3 previ
ty, Availabil
ts 

s and objec

electric pow
Paris Regio
 mass 

c power car
reas in Fran
e de France

SLI 
 

f 
vice 

nal 

by 

ntext 

r rolling 

e 

iated 

ous 
ity, 

ctives  

wer 
on 

s in 
nce 
e 



 

 

 

 

 

 

 

 
 

 
 
 

GUID
FOR 

     SE

• 

• 

• 

• 

DANCE 
THERM

ERVICE DES

Examine a
designed 
validation 
- Visit cycl
- Review c
- Compon

Contribute
maintenan
ranges 

Define sol
maintenan
- expand m
- expand c
- simplify r

Research m
that enabl
componen

EQS 

REFERENC
• EDF – V

900 MW
• SNCF –
• SNCF –

 

ON MA
MAL EN

SCRIPTION

a maintenan
for monitor
or optimiza
es 

cycles 
nent repair r

e to valida
nce and 

lutions for o
nce ranges 
maintenanc
component
repair range

maintenanc
le optimal u
nts 

CES 
Validation o
W sections o
– Activité FR
– Activité TE

ROLLING STO

AINTEN
NGINES

N 

nce framew
ring, 
ation: 

ranges 

ation of 
review 

optimizing 

ce cycle 
t potential
es 

ce solutions
use of 

REX 

of review ra
of nuclear p
RET 
ER 

OCK ENGINEERI

 

NANCE 

ork 

s 

 

 

 

 
 

 

 

 

 

nges of bac
power plant

NG / CAPRI / PA

REQUIR

      WHAT 

• Ass
vali

• Pro
ma
- Ex
- Ex
- Si

• Adv

     INPUT

• Tec
des
fram
eng

• Eng
cyli
max

• Con
the
gau

• Usa
dai
ope

TELEDIAGN

ckup power
ts 

AGE 38 

REMEN

WE DO 

sist/advise t
dating main

pose the m
intenance r
xpand main
xpand comp
mplify repa

vise and ed

 DATA 

chnical docu
scription of 
mework and
gine and its 

gine’s techn
nders, max
ximum ratin

nditions of 
rmal engine

uge) 

age profile (
ly, weekly o
eration

OSTICS

r generators

NTS 

the maintain
ntenance ra

most econom
ranges. The
ntenance cy
ponent pot

air ranges 

ducate users

ument w/de
maintenanc

d review of 
 componen

nical feature
ximum powe
ng, etc.) 

use and of 
e (loading 

(duration of
or monthly 

SL

s for 

ner in 
anges 

mical 
se: 

ycle 
tential 

s as needed

etailed 
ce 
the 

nts 

es (type, 
er, 

the 

f 

I 

d 

 



 
 

 

 

 

 
 
 

 
 
 

OPTIMI
FOR TR

     SERVIC

• Ana
syst

• Ana
pro
ava

• Con
and
dim

• Def
cyc
and
doc

• Fun
• Spe
• AM

typ

TEST 
AND 
• CV
• SIM

tra
• En
• Int
• Pr

me

E

IZATIO
RACTIO

CE DESCR

alyse, appra
tem and the
alyse exper

oduce a safe
ailability ma
nduct Make
d research in
mensioning, 
fine a bench
le and leve

d draft main
cuments 
nctional trai
ecify and va

MOA definiti
e benchma

METHODS
TOOLS US
VSLAB: Spe
MHIL: Real-
action chain
ngine test p
ternal SNCF
oblem anal
ethods: His

EQS 
 

N OF M
N CHA

IPTION 

aise and test
e componen
ience feedb
ety/quality/c
trix 

e or Buy stu
nto flywhee
tools 

hmark for e
l of mainten

ntenance 

ning 
alidate deve
ion of Half-
rk 

S 
SED 
ecialist labo
-time Simul
n 
platform 
F test rigs 
ysis and res

shikawa, QQ

ROLLING STOC

MAINTE
IN COM

t the 
nt parts 
back and 
cost/ 

dies, 
el 

each 
nance, 

elopments
Life 

ratory 
ator for 

solution 
QOQCCP, 8

REX 

CK ENGINEERING

 

ENANCE
MPONE

   

   

8D. 

 

TEL

G / CAPRI / PAG

E 
NTS 

 INPUT DA

• Constr
• Tracea

experi
• Usage

 WHAT WE
• Define 

mainte
• Optimi
• Provide

compo
• Adapt t

develo
perform
develo
standar

 

REFER

• SN
Infr
Tra

• SM
• T2C
• Aki
• Tha

LEDIAGNOST

E 39 

 

ATA 

ructors’ doc
ability, data
ence feedb
 profile 

E DO 
the strateg
nance 
ze mainten

e training in
nent mainte
the compon
pment (jum

mance, obso
pment in th
rds) 

RENCES 

CF activitie
ra, Intercités
ansilien, Voy

MMRGV 
C 
iem 
alys 

ICS 

cuments 
bases and 

back 

gy of compo

ance cycles
n 
enance 
nent to 

mp in 
olescence, 
he context o

 

es (Fret, 
s, TER, 
yages) 

SLI 
 

onent 

s 

of 



 

 

 
 

 

 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

VIRT

    SER

• 

    WH

• 

• 

AP

•

TUAL RE

RVICE DES

Validate th
internal an
rolling stoc

HAT WE DO

Accelerate
process. 

Verify and 
accessibilit
maintenan

EQS 

PPLICABLE

TSI travel

 

EALITY 

SCRIPTION

he design a
nd external f
ck. 

O 

e the design

optimize th
ty of equipm
ce operatio

E  STANDA

lers with re

ROLLING STO

N 

nd the 
fittings of 

n validation 

he 
ment for 
ons. 

REX 

ARDS 

duced 

OCK ENGINEERI

 

 
   

 

NG / CAPRI / PA

 INPUT DA

• Digita
concer
format

TELEDIAGN

RE

•
•
•
•
•
•

AGE 40 

ATA 

l models 
rning the 
t. 

OSTICS

FERENCES

Ouigo 
Regiolis 
Teoz 
Corail 
TGV Sud-E
TGV Lacro

SL

S 

Est 
oix 

I 



 
 

 

 

 

 

 
 
 

IMPLEM
MAINT
TELEDI

    SERVIC

• Imp
ma
thre

- pre
con
duri

- en
anti
and
Dat

- ma
con
stat

   WHAT

• Pro
seri

• Tec
the

• Sof
Ma

• Nat
the
con

E

TEST 
AND T

Dis
acq
Co
Gr

MENTA
TENANC
IAGNOS

CE DESCR

plement tele
intenance o
ee areas: 

eventive ma
tinuous mo
ing comme

nhanced cor
cipating fai
 data stored
a) 

aintenance 
ditions by v
us of trains

T WE DO 

oduce Maint
ies. 

chnical expe
 series. 

ftware for C
intenance M

ture of infor
 train sent t

nsumed by 

EQS 

METHODS
TOOLS  US

spatch and 
quisition sta

onnected ob
round serve

 

ATION O
CE USIN
STICS 

IPTION 

ediagnostic
on a connec

aintenance,
onitoring of 
rcial service

rrective mai
lures using 
d in databa

of operatio
visualizing t
. 

tenance Pla

erience feed

Computer-A
Managemen

rmation ava
to the grou
maintenanc

S 
SED 

ation 
bjects 

er 

ROLLING STOC

OF PRED
NG 

cs to optimi
cted train in

, based on 
train 

e 

intenance, 
precursors 

ases (Big 

onal 
he health 

an for the 

dback for 

Aided 
nt. 

ailable on 
nd and 
ce teams. 

REX 

APPL
STAN

• EN
• U

CK ENGINEERING

 

DICTIVE

ize 
n 

 

 
 

 
  

 

 

  

TEL

LICABLE 
NDARDS 

N 50155 
IC 559 

G / CAPRI / PAG

E 

  INPUT DA

• Data a
dynam
train f
state o
any m
or can
mainte
are: 
- redu

- impr
stock f

- impr

  TRAINING

• Trainin
availab

LEDIAGNOST

E 41 

 

ATA 

analysis ena
mic instrume
unctions. Th
of the train c
oment to an

ncel systema
enance. Ant

ced mainte

oved availa
fleet 

oved regula

G 

ng on teled
ble on requ

TICS 

ables creatio
ent panels fo
his means th
can be know
nticipate a f
atic prevent
ticipated re

enance cost

ability of the

arity in ope

diagnostics 
uest

SLI 

REFERENC

• NAT 
• SNCF’s

operati

 

on of 
or main 
he 
wn at 
failure 
ive 
sults 

s 

e rolling 

ration. 

is 

CES

s Transilien 
ons 

 



 

 

 

 

 

 

 
 

MAT
PRO

    SE

• 

• 

    WH

• 

TES
AN

•

• 

TURITY 
CESSES

RVICE DES

Analyse re
processes 
ensure ma
rolling sto
parts. 

Identify m
issues, aim
constraints
safety, cos
availability

HAT WE D

Supply an 
comprising

- evaluatio
of the pro

- an action
cost of ma
/availabilit

- an estim
gains per 

EQS 

ST METHO
ND TOOLS 

Maturity gr

List of main
optimizatio

 

DIAGN
S 

SCRIPTION

esources an
in place to

aintenance o
ck and spar

aintenance 
ms and 
s in terms o
st and 
y. 

O 

audit repor
g: 

on of the m
ocesses 

n plan to op
aintenance 
ty 

ate of pote
action 

ODS 
USED 

rid 

ntenance 
on tools 

ROLLING STO

OSTICS

N 

d 

of 
re 

of 

rt 

aturity 

ptimize 

ntial 

REX 

APP
STA

•

•

OCK ENGINEERI

 

S OF MA

PLICABLE 
ANDARDS

S 3000L, S1

MIL STD 13
2B 

NG / CAPRI / PA

AINTEN

     INPU

• Ac
m

• M
(ex
re
m

• Sp
m

TELEDIAGN

1000D

388 1A / 

AGE 42 

NANCE 

T DATA

ccess to ma
ethods and 

aintenance 
xpected pe
liability, ava
aintainabilit

pecific featu
aintenance 

OSTICS

REF

•

•

•

SUPPO

intenance 
processes. 

e aims 
erformance 
ailability an
ty). 

ures of 
 contract. 

SL

FERENCES

Cuban Rail
Union 

Keolis Lyon

SNCF’s Fre
Intercity an
operations

ORT 

in 
d 

LI 

S 

lway 

n 

et, Infra, 
nd Proximité

 

és 



ROLLING STOCK ENGINEERING / CAPRI / PAGE 43 



ROLLING STOCK ENGINEERING / CAPRI / PAGE 44 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DE
EN

ESIG
NGIN

ROLLING 

N 
NEER

STOCK ENGINE

RING

EERING / CAPRI /

G 

/ PAGE 45 



 
 

 

 

 

 

 
 

ASSI
FOR 

    SE

• 

• 

    WH

• 

• 

• 

• 

AP

•

• 

• 

• 

ISTANC
ACCEP

RVICE DES

Define an 
for conver

Allow mod
stock to ru
national ra
complianc
safety fram

HAT WE D

Analyse im
framework
TSI, Europ

Identify de
validate ac
componen
file) of mo

Guide Des
producing
deliverable

Validate a
applicatio
Design Of

PPLICABLE

French Na

European
Luxembou

TSI (TSI M

All applica

CE TO P
PTANCE

SCRIPTION

acceptance
rted rolling 

dified or co
un on the Fr
ail network—
ce with the r
mework. 

DO 

mpacts for t
k (national d
pean directi

eliverables n
cceptance (
nts of accep
dified rollin

sign Offices
g these 
es. 

cceptance 
ns supplied
ffices. 

ACCEPTANC

E STANDAR

ational Dire

 National D
urg, Spain, 

MR, TSI Tunn

able standa

ROLLING STO

 

ROJECT
E OF RO

N 

e strategy 
stock. 

nverted 
rench 
—in 
rail 

he safety 
directives, 
ves). 

needed to 
(i.e., 
ptance 
ng stock. 

s in 

d by 

CE 

RDS 

ective (DRN

Directive (Be
Switzerland

nel, TSI PM

ards

OCK ENGINEERI

T MANA
OLLING

 
 
 
 
 
 

 

 

 

 

DESIGN

France)

elgium, Net
d, Germany

R, TSI CCS,

NG / CAPRI / PA

 

AGEME
G STOCK

     INPUT

• Fu
ne

• Ap
mo

therlands, 
y, Italy) 

, TSI Noise)

AGE 46 

ENT  
K AFTER

T DATA 

nctional ex
eds. 

pplication fo
odification.

AMO

)

 

R CONV

xpression of

orm for 

O 

REFERE

• SNC
Voy
ope

• Thal

• Euro

VERSIO

f 

ENCES

CF 
ages 
rations

lys

ostar

ON 

 



 
 

 

 

 

 
 
 
 

 

 

 

 

 
 
 

ASSISTA
FOR AC

    SERVIC

• Hel
stra
roll
sub
sub

• Ass
com
nee
app
rolli
We 
beh
of t
con
nati

    INPUT

• Pro

• Fra

APPLI

• Fr

• Eu
Lu

• TS

• Al

ANCE T
CCEPTA

CE DESCR

p define ac
ategies for c
ing stock, in

bsystems an
bsystems 

ist a third p
mpile the do
eded for the
plication/acc
ing stock it 
prepare th

half of the th
he process 

nverted stoc
ional rail ne

T DATA 

oof of comp

mework to 

ACC

ICABLE  ST

rench Natio

uropean Na
uxembourg,

SI (TSI MR, T

l applicable

TO PRO
ANCE O

IPTION 

cceptance 
converted 
ncluding all

nd other 

party (spons
ocuments 
e safety 
ceptance of
has conver
is applicatio
hird party a
of authoriz

ck to run on
etwork.   

pliance 

be applied

CEPTANCE 

TANDARDS

nal Directiv

ational Direc
, Spain, Swi

TSI Tunnel,

e standards

ROLLING

 

OJECT M
OF NEW

l train 

sor) to 

f 
ted. 
on on 
s part 
ing 

n the 

d 

S 

ve (DRN Fra

ctive (Belgiu
itzerland, G

TSI PMR, T

s

G STOCK ENGIN

MANAG
W ROLLI

    
 

 

DESIGN 

ance)

um, Nether
Germany, Ita

TSI CCS, TS

EERING / CAPRI

 

GEMENT
NG STO

WHAT WE

• Analyse
safety fr
directiv
directiv

• Identify
as proo
CSM (co
method
be inclu
accepta
modifie

rlands, 
aly) 

SI Noise)

/ PAGE 47 

T  
OCK 

E DO 

e impacts un
ramework (n
es, TSI, Eur
es); 

deliverable
f for technic
ommon safe

d) notices; th
uded in the 
ance dossie
d stock. 

AMO 

RE

• 

•

•

•

 

nder the 
national 
ropean 

es required 
cal and 
ety 
hese must 

r for 

EFERENCE

Thalys 

Eurostar 

DB 

TP Ferrov

ES

viaire



 
 

 

 
 

 

 

 
 
 
 
 

 
 
 

TE
ST

 E
N

G
IN

EE
RI

N
G

 
M

A
IN

TE
N

A
N

C
E 

EN
G

IN
EE

RI
N

G
 

SIMU

     SE

• 

 

     WH

• 

• 

TES
AN

• 

ULATIO

ERVICE DES

Estimate c
rise, panto
clearances
forces and
detachme

HAT WE DO

Simulate o
configurat
as 6 panto
catenary 1
reflecting 
temperatu
(summer/w
particularl

Research a
critical com
distances 
pantograp

ST METHO
ND TOOLS 

OSCAR so
EN 50318 

ON OF A

SCRIPTION

contact wire
ograph 
s, contact 
d risks of 
ent. 

O 

operating 
tions for as 
ographs und
1.5kV or 25k
variations i

ure 
winter), 
y for the 1.5

and diagno
mbinations 
between 

phs prior to 

ACCEPTANC

ODS 
USED 

ftware  
certified 

ROLLING STO

 

A PANTO

N 

e 

many 
der 
kV, 
n 

5 kV. 

ose 
of 

tests. 

CE 

AP
ST

•

OCK ENGINEERI

O-CATE

DESIGN 

PPLICABLE
TANDARDS

EN 50318

NG / CAPRI / PA

 

ENARY 

   INPUT D

• The c
I&P-T
& Pro
“conv
the N
not p

• The p
suppl
manu
in Os

E 
S 

8 standard

AGE 48 

COUPL

DATA 

catenary mo
TE (departm
oject for Ele
ventional” c

National Rail
resent in O

pantograph 
ied by the 

ufacturer (if 
car). 

AMO
 

LE  

odel, suppli
ment of Eng

ctric Tractio
catenaries u
lway Netwo

Oscar softwa

model, 
pantograph
not present

O 

REFERE

• 

• 
 
• 

Alst

Bom

Faiv

ed by 
ineering 
on), for 
used on 
ork (if 
are). 

h 
t 

ENCES

tom 

mbardier

veley 
 



 
 

 

 
 

 

 

 
 

SIMULA
OPERA

    SERVIC

• Det
leve
the
are 
ope
spe
is g
trai
com
very
mo

TEST 
AND 

• 

• 

EL

U
to
th
A

ATION O
ATING U

CE DESCR

termine pre
els of the E
 braking pa
necessary f

erating und
eed monitor
geared towa
ns (fixed tra

mposition, i
y high-spee
tor coaches

ACC

 METHODS
TOOLS US

LOÏSE softw

nique mode
ool recogniz
he European
gency (ERA

OF BRA
UNDER 

IPTION 

ecisely and f
RTMS syste

arameters th
for rolling s
er ERTMS 
ring. This se
ards “gamm
ainset 
ncluding bo

ed trains an
s). 

CEPTANCE 

S 
SED

ware  

elling 
zed by 
n Railway 

A) 

ROLLING

 

AKING S
ERTMS

for all 
em, 
hat 
stock 

ervice 
ma” 

oth 
d 

DE

APP
STA

•

•

G STOCK ENGIN

SYSTEM
S 

  

  

ESIGN 

PLICABLE 
ANDARDS

European f
ERTMS SRS

UIC Workin
B 126 / DT

EERING / CAPRI

 

M 

  WHAT W

• Statist
brakin

• Data r
tolera

  INPUT DA

• Determ
decele
ETCS 
brakes
Railwa

framework
S Baseline 3

ng Groups
T 414 

 / PAGE 49 

WE DO 

tical distribu
ng system p

relative to m
nce. 

ATA 

mine the gu
eration of tr
braking cur
s (Internatio
ays). 

AMO 

3 

 

ution of 
parameters. 

maintenance

uaranteed 
rains occurr
rves with UI
onal Union o

 

REFERE

• 

• 

• 

Alsto

CAF 

ERA 

e 

ring in 
IC type 
of 

ENCES

om 



 
 

 

 

 

 
 

 

 

TEST
BOG

    SE

• 

    WH

• 

• 

• 

TES
AN

•

•

• 

T AND F
GIE FRA

RVICE DES

Optimize t
of bogie fr
mechanica
as the bod

HAT WE D

Implement
validate m
dimension

Provide ev
authorizat
commissio
stock. 

Identify th
of compon
failures. 

ST METHO
ND TOOLS 

CAO Catia

HYPERMES
ANSYS for 
of the mod
the stress 
calculation

nCode for 
fatigue stre
dynamic) 

FATIGU
MES 

SCRIPTION

the dimens
rames and o
al structures
dy. 

DO 

t, analyse an
echanical 
ing. 

vidence of 
ion for the 

oning of rol

e origin 
nent 

ACCEPTANC

ODS 
USED 

a V5 softwar

SH or 
r meshing 
del and 

ns 

post treatm
esses (static

ROLLING STO

 

UE DIME

N 

ioning 
other 
s such 

nd 

ling 

CE 

re 

ment of 
c and 

OCK ENGINEERI

ENSION

 

 

 
 

DESIGN 

APPLICAB
STANDAR

•

•

•

•

•

EN 126
(locom

EN 126

EN 137

EN 158

ERRI B

NG / CAPRI / PA

 

NING O

     INPU

• D
bo
p

• C
fin

• C

BLE 
DS 

663-1 
motive/passe

663-2 (wago

749 

827 

12 RP60 (U

AGE 50 

F  

UT DATA 

igital mode
ogie frame 
lan 2D form

onstruction
nite elemen

alculation n

AMO

enger)

ons) 

IC) 

 

el of the 
in .step or 

mat 

n of the 
nt model 

notes 

O 

REFE

• N

• M

• F

• A

• E

ERENCES

NS Technik

Matisa 

ramafer 

Alstom 

Eurostar 

 



 

 

 

 

 

 
 
 

 

 
 

 

GAUGE

    SERVIC

• Ver
stoc
infr
rail 

    INPUT

• Crit
roll

• Tra
geo

• Law
beh
fram
inte
fun
rad

TEST 
AND T

• VE
 

E STUDY

CE DESCR

rify compati
ck gauge w
astructure o
network. 

T DATA 

tical section
ing stock. 

ins’ technic
ometric feat

ws governin
haviour of 
me/bogie 
eraction as a
ction of the
ius of the c

ACC

METHODS
TOOLS US

ESPA softwa

Y 

IPTION 

ibility of rol
with the 
of the natio

ns of 

cal and 
tures. 

g 

a 
e 
urve. 

CEPTANCE

S 
ED

are 

ROLLING

 

ling 

nal 

APPL
STAN

• E
(l
p

E
(w

E

E

R

•

•

•

•

G STOCK ENGIN

 

DESIGN 

LICABLE 
NDARDS 

EN 12663-1
ocomotives

passengers)

EN 12663-2
wagons) 

EN 13749 

EN 15827 E

RP60 (UIC) 

EERING / CAPRI

 

     WHAT W

• Draw
risks 

• Draw
interf
ident
for p

s/ 

RRI B12 

 / PAGE 51 

WE DO 

w up a summ
for platform

w up a summ
ference zon
tifying critic
latforms at 

AMO 

R

•

• 

 

mary of 
ms studied. 

mary of 
nes, 
cal sections 
risk. 

REFERENCE

Siemens

 SNCF Ré

ES

 

éseau



 

 

 
 

 

 

 

 
 

 
 
 

ELEC
ROLL

     SE

• 

     WH

• 

• 

TE
AN

• 

•

CTRICA
LING ST

ERVICE DES

Analyse el
interaction
stock and 
the fixed i
electrical t

HAT WE D

Simulate c
anomalies
electrical i
between r
fixed insta

Propose p
measures 
disrupting
and/or da
componen

ST METHO
ND TOOLS

SIGHAR si
consisting
nomenclat
stock and 
elements o
installation
configurab

Digital ele
simulator 

L COMP
TOCK A

SCRIPTION

lectrical 
n between r
infrastructu
nstallations
traction. 

DO 

catenary ten
s caused by
interactions
rolling stock
allations. 

protective 
to limit risk

g operation 
mage to 
nts. 

ACCEPTANC

ODS 
USED

imulation to
 of configur
tures of roll
constituent
of fixed 
ns, also 
ble. 

ectrical 

ROLLING STO

 

PATIBIL
AND IN

N 

rolling 
ure with 
s of 

nsion 

s 
k and 

ks of 

CE

A
S

ool 
rable 
ing 
t 

•

•

•

OCK ENGINEERI

LITY BE
FRASTR

DESIGN

APPLICABL
STANDARD
• EN 5038

• EN 5016

• Specific
framewo
network

NG / CAPRI / PA

 

TWEEN
RUCTUR

 
 
 

 
 

INP

•

•

 

LE 
DS 
88 

63 

c national 
orks for 
k studied 

AGE 52 

N  
RE 

PUT DATA 

Type, param
electrical d
vehicle’s tra

Diagram an
fixed install
component

AMO
 

meters and 
iagram of 
action chain

nd descript
lation 
ts

O 

REFERE

• Euro

• Lyria

• SBB 

• SNC

• SNC

n 

ion of 

ENCES

otunnel

a 

CFF FFS

CB

CF Réseau

 



 

 

 
 

 

 

 

 
 
 
 

 
 
 

 
 

AEROD

    SERVIC

• Det
aer
resi
eva
stoc
this

    INPUT

• Rol
and

• Dig
roll

• If a 
exis
pre
to t

• Pro
spe

TEST M
AND T

• Sta
sof

DYNAM

CE DESCR

termine the
odynamic p
istance [RAV

aluate impac
ck modifica
s. 

T DATA 

ling stock fe
d plans. 

gital mode
ing stock (3

3D model 
st, factor in 

epare this in
the service 

ojected ope
eed. 

ACC

METHODS
TOOLS US

ar CCM+ 
ftware 

IC SIMU

IPTION 

e 
part of train
V] and 
ct of rolling

ations on 

eatures 

el of 
3D). 

does not 
time to 

n addition 
proper. 

rating 

CEPTANCE 

S 
ED

ROLLING

 

ULATIO

 

g 

DE

APPLIC
STAND

• EN

G STOCK ENGIN

ON OF T

 

ESIGN 

CABLE 
DARDS 

 14067-4: 2

EERING / CAPRI

 

TRAIL 

     WHAT 

• Esti
aero
(TGV
etc.
con
aero

• Eva
mod
aero
of d
of d

• Opt
test
mos
conf

2013

 / PAGE 53 

WE DO 

mate and o
odynamic tr
V, TER, goo
) to reduce 
sumption a
odynamic n

luate the im
difications o
odynamic tr
deflectors, m
design at fro

timize and r
s (while ide
st relevant 
figuration).

AMO 
 

optimize the
rail of a trai
ods trains, 

energy 
and 
oise. 

mpact of 
on the 
rail (additio
modification
ont, etc.). 

reduce line 
entifying the

 

REFERE

e 
n 

n 
n 

e 

NCES

 



 

 

 

 

 

 

 
 
 

 
 

 
 

SIMU

     SE

• 

     IN

• 

• 

• 

• 

TES
AN

•

•

ULATIO

ERVICE DES

Estimate v
pressure g
trackside w
passes. 

PUT DATA

Rolling sto
and plans

Digital mo
stock (3D)

If the 3D m
exist, facto
prepare th
the service

Projected 
speed. 

ST METHO
ND TOOLS 

Star CCM+

START soft

ON OF T

SCRIPTION

variations in
generated 
when a train

A 

ock features
. 

odel of rollin
. 

model does
or in time to
his (in addit
e proper). 

operating 

ACCEPTANC

ODS 
USED 

+ software 

tware 

ROLLING STO

 

TRACKS

N 

n 

n 

s 

ng 

s not 
o 
ion to 

CE 

AP
STA

•

•

OCK ENGINEERI

SIDE VA

DESIGN 

PLICABLE 
ANDARDS

EN 14067-

STI

NG / CAPRI / PA

 

ARIATIO

       WHAT 

• Eva
in p
pass
with
(TSI

• Stud
load
stru
pass

• Sub
imp
test

-4: 2013 

AGE 54 

ON IN P

WE DO 

luate tracks
ressure whe
ses to verify
h regulatory
). 

dy the aero
d exerted o
ctures when
ses. 

stitute or lim
lementation
s. 

 

AMO
 

RESSUR

side variatio
en a train 
y complianc
y requireme

dynamic 
n trackside 
n a train 

mit 
n of line 

O 

REFEREN

• RATP 

RE 

ons 

ce 
ents 

CES



 

 

 

 

 
 

 

 

 

 
 

SIMULA
BETWE

     SERVIC

• Esti
pre
trai

     INPUT

• Rol
plan

• Dig
(3D

• If th
exis
pre
the 

• Pro
spe

• Dist

TEST M
AND T

• Sta

• ST

ATION O
EEN PAS

CE DESCR

imate chang
ssure gene
ns pass eac

T DATA 

ling stock fe
ns. 

gital model 
D). 

he 3D mode
st, factor in 
pare this in
service pro

jected ope
eed. 

tance betw

ACC

METHODS
TOOLS US

ar CCM+ so

TART softwa

OF PRE
SSING T

IPTION 

ges in 
rated when

ch other. 

eatures and

of rolling st

el does not 
time to 

n addition to
oper. 

rating 

een track c

CEPTANCE 

S 
ED

oftware 

re 

ROLLING

 

ESSURE
TRAINS

n 

d 

tock 

o 

entres. 

DE

APPL
STAN

• EN

• ST

G STOCK ENGIN

 CHANG
S  

ESIGN 

LICABLE 
NDARDS 

N 14067-4:2

TI

EERING / CAPRI

 

GE  

        WHAT

• St
loa
wh
tra

• Ev
ch
pa
tra
op
ae
ge
ea

• Av
tes

2013 

 / PAGE 55 

T WE DO 

udy the aer
ad exerted 
hen it passe
ain. 

valuate the i
anges in op

arameters (w
ack centres,
perating spe
erodynamic 
enerated wh
ach other. 

void or limit
sts.

AMO 
 

rodynamic 
on a train 

es another 

impact of 
perating 
width betwe
, train 
eed) on the
load 

hen trains p

t line 

 

REFERENC

• Oc’via 

• SNCF R

een 

e 

pass 

CES

Réseau



 

 

 
 
 

 

 

 

 

 
 
 

 
 
 
 
 

SIMU

     SE

• 

     IN

• 

• 

• 

• 

T
A

•

ULATIO

ERVICE DES

Character
aerodynam
generated
passes thr

PUT DATA

Rolling sto
descriptio
plan. 

Tunnel: de
plan. 

Projected 
speed. 

Level of se
train press
study pass
tympanic 

TEST METH
AND TOOL

• Transtun

ON OF P

SCRIPTION

ize the 
mic phenom
d when a tra
rough a tun

A 

ock: 
n/features a

escription a

operating 

ealing again
sure waves,
sengers’ 
comfort. 

ACCEPTANC

HODS 
LS USED 

n software 

ROLLING STO

 

PRESSU

N 

mena 
ain 
nel. 

and 

nd 

nst 
 to 

CE 

OCK ENGINEERI

RE WAV

 

 

DESIGN 

APPLICAB
STANDAR
• EN 14

2006

• STI

NG / CAPRI / PA

 

VES IN 

       WHA

• S
g
p

• V
s
c

• E
l
o
c
r

BLE 
RDS 
4067-5:

AGE 56 

TUNNE

AT WE DO

Study chang
generated w
passes throu

Verify comp
safety criter
comfort for 

Estimate the
oad exerted
on the track
components
runs through

AMO
 

ELS 

O 

ges in press
when a train
ugh a tunne

pliance with
ria and tymp
passengers

e aerodyna
d on the tra
kside 
s when a tra
h a tunnel. 

O 

REFER

• 

•
 

Sy

Al

sure 
n 
el. 

panic 
s. 

mic 
ain or 

ain 

 

RENCES

ystra

stom



 

 

 
 
 

 

 
 

 

 

 
 

 
 
 

SIMULA

    SERVIC

• Stu
veh

    WHAT

• Det
aer
of a
cros

• Ide
con
test
so a

TEST M
AND T

• Sta
CC

ATION O

CE DESCR

dy the sen
hicle to cros

T WE DO 

termine the
odynamic c
a vehicle su
sswind. 

ntify before
nfigurations
ted in the w
as to limit te

ACC

METHODS
TOOLS US

ar software 
CM+ 

OF CRO

IPTION 

nsitivity of a
sswinds. 

e 
coefficients 
bjected to 

ehand the 
 to be 

wind tunnel 
est costs. 

CEPTANCE 

S 
ED

ROLLING

 

OSSWIN

a 

a 

DE

APPL
STAN

• EN

• ST

G STOCK ENGIN

NDS 

ESIGN 

LICABLE 
NDARDS 

N 14067-6:2

TI

EERING / CAPRI

 

      INP

• 
d
p

• D
s

e
n
i
s

• 
s

2010

 / PAGE 57 

UT DATA 

Rolling stoc
description/
plans. 

Digital mod
stock (3D). 
If a 3D mod
exist, factor
needed to p
in addition 
service prop

Projected o
speed.

AMO 

Win

R

 

ck: 
/features an

del of rolling

del does no
r in time 
prepare thi
to the 
per. 

operating 

 

REFERENC

• Systra 

• Oc’via 

nd 

g 

ot 

s, 

CES



 

 

 
 
 

 

 
 

 

 

 

 
 
 

 
 
 

SIMU

     SE

• 

     IN

• 

• 

TES
AN

• 

ULATIO

ERVICE DES

Simulate t
materials i
protection
types of ro

PUT DATA

Properties

Fire mode
types of m

ST METHO
ND TOOLS 

Modelling 
implement
Dynamics S
(FDS) 

ON OF F

SCRIPTION

the behavio
in fire, and 
n measures 
olling stock

A 

s of materia

el to be use
model availa

ACCEPTANC

ODS 
USED 

ted on Fire 
Simulator 

ROLLING STO

 

FIRE SA

N 

our of 
study fire 
on all 
. 

ls 

d (3 
able). 

CE 

A
ST

•

•

•

•

•

OCK ENGINEERI

FETY 

DESIGN 

APPLICABLE
TANDARD

EN 45545

EN 50553

TSI Loc &

TSI MR G

TSI MR R

NG / CAPRI / PA

 

     WHAT 

• Dete
caus

• Ana
to p

• Prop
solu

E 
S 

5

3

& Pass

GV

RC

AGE 58 

WE DO 

ermine the 
se of ignitio

lyse factors
propagation

pose techni
tions. 

AMO
 

place and 
on. 

s contributin
n. 

ical 

O 

REFERE

• Euro

• Iris 3

• Loco
92 

ng 

ENCES

ostar

320

omotive Claass



 

 

 
 

 

 

 
 
 

 

 
 

 

 

 
 
 

SIMULA

    SERVIC

• Sim
of p
veh

    WHAT

• Dem
com
tim

• Stu
veh

• Tes
of e
sim

    INPUT

• Dia
dxf

• Def
pop
test

TEST M
AND T

• “B
Ex

ATION O

CE DESCR

mulate the e
passengers 
hicle. 

T WE DO 

monstrate v
mpliance wi
e. 

dy flows be
hicle and the

st multiple e
evacuation b
ulation. 

T DATA 

gram of the
. format. 

finition of th
pulation pa
ts. 

ACC

METHODS
TOOLS US

Building  
xodus” softw

OF PAS

IPTION 

evacuation 
from a 

vehicle 
th evacuati

etween a 
e platform. 

examples 
by 

e trainset in

he 
rticipating i

CEPTANCE 

S 
ED

ware

ROLLING

 

SSENGE

on 

n 

n 

DE

APPL
STAN

• TS

G STOCK ENGIN

ER EVA

ESIGN 

LICABLE 
NDARDS 

SI Loc & Pa

EERING / CAPRI

 

CUATIO

ass 2014

 / PAGE 59 

ON 

AMO 

R

•
 
•

•

 

REFERENC

• Ouigo 

• NAT 

• TGV 2N2

ES

2 



 

 

 

 

 

 
 

 

 

 

 
 
 
 

STUD

     SE

• 

     WH

• 

• 

• 

TES
AN

•

DY OF H

RVICE DES

Determine
necessary 
cool a veh
HVAC. 

HAT WE D

Conduct fe
for the inte
modificatio
conditioni
system. 

Appraise t
control pe
train set. 

Guarantee
thermal co

ST METHO
ND TOOLS 

3CT softw
(thermal b

HVAC S

SCRIPTION

e the power
to heat and

hicle via 

DO 

easibility st
egration or 
on of an air
ng/heating

the climate 
erformance 

e a level of 
omfort. 

ACCEPTANC

ODS 
USED 

are 
alance) 

ROLLING STO

 

SYSTEM

N 

r 
d 

udies 

r 

of a 

CE 

AP
STA

•

•

•

•

OCK ENGINEERI

M 

DESIGN 

PPLICABLE 
ANDARDS

ISO 7730

EN 13129 

EN 14750-

EN 14813-

NG / CAPRI / PA

 

 

 
 
 

 
 

INPUT 

 
• Geo

veh

• The
ther
coe

• Com
(hea
coo
perf

 

      

-1/2 

-1/2

AGE 60 

DATA 

ometric data
icle. 

rmal data (v
rmal exchan
fficient). 

mfort object
ating and 
ling 
formance). 

AMO
 

a for the 

vehicle’s 
nge 

tives 

O 

REFEREN

• Regio
autho
Corsic

• Thalys

NCES

onal 
ority in 
ca 

s 

 



 

 

 

 

 

 

 

 

QUANT
STOCK

    SERVIC

• Car
qua
into
veh

    INPUT

• Rol
277

• Infr

TEST M
TOOL

• TH
on
ne

• PE
on
bo
for

TIFYING
K PERFO

CE DESCR

rry out calcu
antify perfo
o account in
hicle constra

T DATA 

ling stock: S
78 / OP 992

rastructure c

ACC

METHODS
LS USED 

HOR (softw
n the nation
etwork) 

ERF (softwa
n national n
oth French 
reign) 

G ROLLI
ORMAN

IPTION 

ulations to 
rmance, tak
nfrastructure
aints. 

SAM X006 /
29. 

characterist

CEPTANCE 

S AND 

ware used 
nal rail 

are used 
networks, 
and 

ROLLING

 

ING 
NCE  

king 
e and 

/ IN 

tics. 

DE

APPL
STAN

• ST

G STOCK ENGIN

 

 
 
 

 

 

ESIGN 

LICABLE 
NDARDS 

TI

EERING / CAPRI

 

WHAT WE

• Calcula

• Calcula
consum

• Calcula

• Calcula
traction

• Reprod
degrad

 / PAGE 61 

E DO 

te journey t

te energy 
mption. 

te ramp ap

te heating o
n chain. 

uce configu
ed mode.

 

AMO 

REF

• E
E

•

•

•

•

E

L

S

V

 

time. 

ptitude. 

of the 

urations in 

ERENCES 

Eiffage Rai
Express 

Europorte 

LGV Sea 

Siemens 

Vossloh 

l 



 

 

 

 

 

 

 

 

 
 
 
 

SIMU
CRAS

     SE

• 

• 

     IN

• 

• 

TES
AN

• 

• 

ULATIO
SH TES

ERVICE DES

Analyse th
a vehicle i
collision. 

Validate (o
the mechan
performanc
component
impacts. 

PUT DATA

Structural 
CAO, finit
files, mate
different lo

Test result

ST METHO
ND TOOLS 

Hyperwork
(hypermes
radioss, hy
hypergrap

CAO Catia

ON OF A
T  

SCRIPTION

he behaviou
n case of 

or optimize)
nical 
ce of a 
t sensitive to 

A 

data: plans
te element 
erials with 
oads. 

ts. 

ODS 
USED 

ks suite 
h, hypercra

yperview an
h) 

a V5 softwar

ACCEPTANC

ROLLING STO

 

A VEHIC

N 

ur of 

) 

s, 

sh, 
d 

re 

AP
STA

 

•

•
 

•
 

•

CE 

OCK ENGINEERI

CLE 

 

PPLICABLE 
ANDARDS

EN 15227-

EN 12663-1

TSI Pass &

STRMTG

DESIGN 

NG / CAPRI / PA

 

      WH

•

•

•

 

-7 

1/2 

& Loc 

AGE 62 

HAT WE DO

Examine b
dimension
with curren
design leve
expert ana
accident. 

Take into a
protection 
equipment

Draw up re
for interior
into accou
safety. 

 

R
 

• 

• 

AMO
 

O 

body structu
ing for com
nt standard
el, or during

alysis follow

account the
 of sensitive
t. 

ecommend
r fittings tha
nt passeng

REFERENC

• Complet
for Passi
on TGV, 
Trains, M

• SNCF Ré
reconnai
trains 

O 

ure 
mpliance 

s at 
g an 

wing an 

e 
e 

ations 
at take 
er 

ES 

te dossiers 
ve Safety 
Tram- 

MI84 

éseau 
ssance 



 

 

 

 

 
 
 
 

 

 
 
 

SIMULA
FREIGH

    SERVIC

• Ana
com
forc
bra
frei

    WHAT

• Op
leng
for 
con

• Pre
acc
app
nat
aut

• Sim
run
con

TEST 
AND T

• TR

ATION O
HT TRAI

CE DESCR

alyse the lo
mpression a
ces develop
king equipm
ght trains. 

T WE DO 

timize tonn
gth of freig
given oper

nditions. 

pare the 
ceptance 
plication for
ional safety
horities. 

mulate differ
ning 

nfigurations

ACC

METHODS
TOOLS US

RAINDY Too

OF LON
INS 

IPTION 

ngitudinal 
and traction
ped by 
ment in 

age and 
ht trains 

rating 

r 
y 

rent 

. 

CEPTANCE 

S 
ED

ol 

ROLLING

 

NGITUD

 

DE

APPLIC
STAND

• EN 

• EN 

• EN 

G STOCK ENGIN

DINAL F

 
 
 
 
 
 
 

 
 
 
 
 
 

ESIGN 

CABLE 
DARDS 

15839 (UIC

15839 

14363 

EERING / CAPRI

 

FORCES

      INPUT 

• 2D 
(whe
layo

• Wei

• Test
in q

C 530-2)

 / PAGE 63 

S (LF) IN

DATA 

plan of the 
eel-base, bo

out, centre o

ght. 

t reports in 
uestion.

AMO 

REFE

• Fr

• Lo

• M

• SN

 

N 

vehicle 
ogie, mass 
of gravity). 

the area 

ERENCES 

ret 

orry Rail 

Modalohr 

NCF Réseau 

 



 

 

 
 

 

 

 
 
 
 
 

 

 
 
 

STUD

     SE

• 

     WH

• 

• 

• 

TES
AN

•

DY OF D

ERVICE DES

Analyse ris
derailmen
types of ro

HAT WE D

Research a
possible c
derailmen

Draft an e
analysis to
basis for 
recommen
issued by 
France’s n
and road a
investigati

Analyse th
derailmen
3 methods
in EN1436

ST METHO
ND TOOLS 

SIMPACK s

DERAIL

SCRIPTION

sks of 
t for all 

olling stock

DO 

and analyse
causes of 
t. 

xpert 
o serve as a 

ndations 
BEA-TT, 

national rail 
accident 
ion unit. 

he risk of 
t using the 
s detailed 
63. 

ACCEPTANC

ODS 
USED 

software 

ROLLING STO

 

LMENT 

N 

. 

e 

CE 

APP
STA

•
 
•

•

OCK ENGINEERI

RISKS
 
 
 
 
 

 
 

 

 

DESIGN 

PLICABLE 
ANDARDS

EN 14363

ORE B55 R

UIC 518

NG / CAPRI / PA

 

     IN

•

•

•

•

RP8  

AGE 64 

PUT DATA

2D vehicle
base, bog
centre of g

Descriptio
an investig
causes of 

Weight. 

Test repor
expert rep
case of ac

AMO
 

A 

e plan (whe
gie, mass lay
gravity). 

on of track (f
gation into 
a derailmen

rts or 
ports in the 
ccidents. 

O 

REFERE

• Arev

• BEA-

• STSI 

el-
yout, 

for 

nt). 

ENCES

a 

-TT 

 



 

 

 
 

 

 
 

 

 
 

 
 
 

DETERM
COMPR

     SERVICE

• Det
per
long
com
on 
sim
dyn
in a
EN 

     WHAT

• Eva
cou

TEST M
AND T

• SIM

MINATI
RESSIO

E DESCRIP

termine the
rmissible 
gitudinal 

mpression fo
a wagon by
ulating its 

namic behav
an S curve a

15839 (UIC

T WE DO 

aluate and v
upling mech

ACC

METHODS
TOOLS US

MPACK soft

ION OF
N FORC

PTION 

e 

orces 
y 

viour 
as per  
C530-2). 

validate a 
hanism. 

CEPTANCE 

S 
ED

tware 

ROLLING

 

F PERM
CES (LC

DE

APPLIC
STAND

• EN 

• EN

G STOCK ENGIN

ISSIBLE
CF) ON W

ESIGN 

CABLE 
DARDS 

 15839 (UIC

 14363 

EERING / CAPRI

 

E LONG
WAGON

      INPUT

• 2D
(wh
bo
lay
gra

• We

• Te
the
qu

C530-2)

 / PAGE 65 

ITUDIN
NS 

T DATA 

D vehicle pla
heel-base, 

ogie, mass 
yout, centre
avity). 

eight. 

st reports fo
e field in 
estion. 

AMO 

R

•

•

•

 

NAL 

an 

e of 

for 

REFERENCE

Lorry Rai

Modaloh

VTG 

ES

il 

hr 

TE
ST

 E
N

G
IN

EE
RI

N
G

 



 

 

 

 

 
 
 

 

 
 
 

TE
ST

 E
N

G
IN

EE
RI

N
G

 
D

ES
IG

N
 E

N
G

IN
EE

RI
N

G
 

SIMU
BEHA

     SE

• 

     WHA
• 

• 

• 

• 

• 

TES
AN

•

 

ULATIO
AVIOUR

ERVICE DE

Simulate t
behaviour
rolling sto

AT WE DO
Provide pa
of the dyn
vehicle. 

Analyse th
of a vehicl
infrastruct
crosswind

Dimension
mechanica
stress. 

Predict the
configurat
validate th
technolog
the numbe

Simulate d
considere

ST METHO
ND TOOLS 

SIMPACK s

ON OF T
R OF A 

SCRIPTION

the dynamic
r of all types
ock on actua

 
artial virtua

namic behav

he dynamic 
le on given 
ure (couplin
s). 

n and optim
al equipme

e most rele
tions for tes
he choices b
gical solutio
er of line te

degraded m
d in testing

ACCEPTANC

ODS 
USED 

software 

ROLLING STO

 

THE DYN
VEHICL

N 

c 
s of 
al track 

l approval 
viour of a 

behaviour 

ng, 

mize the 
nt under 

vant 
sting, 
between 
ns, reduce 

ests. 

modes not 
. 

CE 

AP
ST
•

•

•

OCK ENGINEERI

NAMIC 
LE 

DESIGN 

PPLICABLE
TANDARDS

EN 14363

EN 12299

EN 14067

NG / CAPRI / PA

 

 
 
 
 
 
 
 
 
 

 INPUT DA
• 2D v

base
cent

• Weig

• Stati
repo
mod

• For a
appr
track
test 

E 
S
3
 

9 

7-6 

AGE 66 

ATA 
vehicle plan
e, bogie, ma
tre of gravit

ght. 

ic test and l
orts for corre
del. 

a partial virt
roval: meas
k defects, re
measureme

AMO
 

n (wheel-
ass layout, 
ty). 

line test 
relation of 

tual 
surement of
ecordings o
ents UIC 51

O 

REFERE
• 

• 

• 

• 

AGC

CMI 

MI2N

Régi

VB2

f 
of 
8.

ENCES
C 

N 

iolis

N 
 



 
 
 

 

 
 
 

 

 

 

 

 

 

DIMEN

     SERVIC

• Dim
fatig

     INPUT

• Dra
com
3D 

• Axl
bra
the 
gra

TEST M
AND TO

• Soft

NSIONIN

CE DESCR

mensioning 
gue stress. 

T DATA 

awings of ax
mponents (C
formats). 

e/wheel: ax
king forces
 vehicle’s c
vity. 

ACC

METHODS 
OOLS USE

tware 

NG OF A

RIPTION 

an axle for 

xle-wheel 
CAO 2D or 

xle loads, 
, position o
entre of 

CEPTANCE 

ED 

ROLLING

 

AXLE SH

of 

DE

APPLIC
STAND
• EN
 
• EN

G STOCK ENGIN

HAFTS

ESIGN 

CABLE 
DARDS

13103 

13104

EERING / CAPRI

 

      WHAT 

• Dim

• Inve
iden

• Dete
main
dam
axle

• Issu
for a

 / PAGE 67 

WE DO 

mension axle

estigate def
ntify root ca

ermine repa
ntenance o

maged or ov
. 

e a technica
a certifying 

AMO 

REFE

• D

• M

• S

• U

• V
d

 

e shafts. 

fects to 
auses. 

air and 
ptions for a
verloaded 

al opinion 
body.

 

ERENCES 

DB 

Matisa 

STSI 

UIC 

Voies Naviga
de France 

a 

ables 



 

 

 
 
 

 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FATI

     SE

• 

     WH

• 

• 

• 

TES
AN

• 

•

•

• 

IGUE BE

RVICE DES

Study the 
wheel cent
fatigue str

HAT WE D

Dimension

Appraise t
failure. 

Issue techn
opinions fo
bodies. 

ST METHO
ND TOOLS 

Modeller, C
Catia V5 so

Mesher (hy
CAO Catia

Solver (Ans

Fatigue ex
tool develo
inhouse by

EHAVIO

SCRIPTION

behaviour o
tres for 
ess 

DO 

n the wheel

the origin o

nical 
or certifying

ACCEPTANC

ODS 
USED 

CAO 
oftware 

ypermesh, 
a V5 softwar

sys)

xtraction 
oped 
y SNCF 

ROLLING STO

 

OUR OF

N 

of 

s. 

f a 

g 

 

CE 

AP
ST

•

re 

OCK ENGINEERI

F WHEE

DESIGN 

PPLICABLE
TANDARDS

EN 13979

NG / CAPRI / PA

 

ELS 

      INP

• D
c
f

E 
S 

9-1

AGE 68 

UT DATA 

Drawings of
component
format CAO

AMO
 

f axle-whee
ts in .step 
O, 2D.

O 

REFERE

• UIC 
 
• DB 

• Alsto

• STSI

• Bon

el 

ENCES

om

I 

atrans



 

 

 

 

 

 
 

 

 

 
 
 

 

 
 

 
 
 

THERM

     SERVIC

• Det
stre
of a
cau
bra
surf

     WHAT

• Ver
a w
hold
par
of r
exc

     INPUT

• The
bra
pow
spe

TEST M
AND T

• Mo
Ca

• Me
CA
sof

• So

MOMEC

CE DESCR

termine the
esses and d
a wheel afte
used by frict
ke pads on
face. 

T WE DO 

rify the perf
wheel during

ding or stop
rticularly the
risk of break
cessive defo

T DATA 

ermomecha
king cycle (
wer curve, t
eed). 

ACC

METHODS
TOOLS US

odeller: CA
atia V5 softw

esher: Hype
AO Catia V5
ftware 

lver: Ansys 

HANICA

RIPTION 

e residual 
eformation

er heating 
tion of the 
 the runnin

formance of
g a cycle of 
p braking, 
e absence 
kage and 
ormation. 

anical: 
(braking 
time 

CEPTANCE

S 
ED

O 
ware 

emesh, 
5 

ROLLING

 

AL PER

s 

g 

f 

DE

APPLIC
STAND
• EN

(

G STOCK ENGIN

FORMA

ESIGN 

CABLE 
DARDS 

13979-1 
(paragraph 

EERING / CAPRI

 

ANCE O

6) 

 / PAGE 69 

OF WHE

AMO 

RE

•

•

•

•

•

 

EELS 

EFERENCE

Alstom 

Bonatran

SNCF Ré

UIC 

Valdunes

ES

s 

seau 

s 



 

 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

DESI

     SE

• 

• 

TEST
AND

• C
so

• F
ca

IGN OF

ERVICE DES

Design wh
componen
and axle b
accordanc
13260 stan

Validate th
mounted i
the NF EN
and their c
shafts, whe
bearings). 

T METHOD
D TOOLS US

CAO Catia V
oftware 

inite eleme
alculation c

F AXLES

SCRIPTION

heelsets and
nts (axle sha
box bearing
ce with the 
ndard. 

he design o
in complian

N 13260 sta
component
eels and ax

ACCEPTANC

DS 
SED

V5 

ent 
code 

ROLLING STO

 

S AND T

N 

d their 
afts, wheels
s) in 
NF EN 

of axles 
nce with 
ndard 
ts (axle 
xle box 

CE 

APPL
STAN
• E

• T

• T

OCK ENGINEERI

THEIR C

s 

 

 

DESIGN 

LICABLE 
NDARDS 
EN 13260

TSI LOC & P

TSI WAGON

NG / CAPRI / PA

 

COMPO

       WHAT 

• Prov
whe
the 
of a

• Ben
from
prod

• Incr
runn

       INPU

• Tec
due
brak

PASS

N

AGE 70 

ONENTS

WE DO 

vide a turnk
eelsets to be
original des
train. 
efit from SN

m experienc
ducts it acc
ease the re
ning gear. 

T DATA 

hnical spec
 to the env
ke forces. 

AMO

R

•

 

S 

key solution
e integrated
sign or upg

NCF feedba
ce concerni
cepts. 
eliability of t

cification: co
ironment, lo

O 

REFERENC

• Validatio
and/or d
of all ax
registere
France 

n for 
d into 

grade 

ack 
ng the 

the 

onstraints 
oad and 

CES

on 
design 
les 
ed in 



 

 

 

 

 
 

 
 

STUDY 
FOR BR

    SERVIC

• Dra
ana
the 

• Con
inst
trac
of t

• Bui

• Des
to t
ann

• Acc
equ

    WHAT

• Inst
ma
sev
opt
test

TEST ME
AND TO

• Rece
brak
(MET
SIME

• Vehi
actua
conf

AND D
RAKE TE

CE DESCR

aw up a spe
alysis of on-
 client valid

nduct a des
tallation on 
ck, with tech
the track. 

ld the fixed

sign an auto
test the fixe
nual mainte

ceptance an
uipment. 

T WE DO 

tall equipm
intenance t

veral types o
timized mod
ts on severa

ACC

ETHODS 
OOLS USED

ent generat
ke test statio
TEOR or 
EF) 

cle in 
al 
figuration 

DESIGN 
ESTS O

IPTION 

ecification fo
site needs, 

date this. 

sign study o
a given ma

hnical pre-v

d installation

omatic test 
ed installatio
nance). 

nd validatio

ent on a de
track to run 
of rolling sto
de (i.e., sim
al vehicles).

CEPTANCE

D 

ion 
on 

ROLLING

 

OF A F
F ROLL

ollowing an
and have 

of the fixed 
aintenance 
validation 

n. 

programm
on (and its 

n of 

epot’s 
brake tests
ock in 

multaneous 
 

DE

APPLIC
STAND
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

NF C
NF E
NF E
NF E
NF E
NF E
NF F
NF F
NF F
NF F
NF F

G STOCK ENGIN

FIXED IN
LING ST

 

e 

s on 

 

 
 

ESIGN 

CABLE 
DARDS 
C 15-100 
EN 60-073
EN 61-310-
EN 61000-6
EN 61000-6
EN ISO 155
F 61-030 
F 11-013 
F 11-017 
F 11-018 
F 11-070 

EERING / CAPRI

 

NSTALL
TOCK 

      INPUT 

• Dat
use

• Civ
equ
trac
env

• A d
equ
it is
hoo

-2 
6-2
6-4 
537 

 / PAGE 71 

LATION

DATA 

ta on rolling
 the future 

il engineeri
uipment pow
ck (and its im
vironment). 

description o
uipment on 
 operated (

ods, mobile

AMO 

REF

• 

• 

• 

 

N  

g stock fleet
installation

ing plans of
wered from
mmediate 

of additiona
the track a

(hoods, cap
e gantries.

FERENCES

SNCF Tran
activities 

SNCF Prox
activities 

 

SNCF Voy
activities  

ts that will 
. 

f 
m the 

al 
nd how 

ptor 

S 

nsilien 

ximités 

ages 

 



 

 

 
 

 

 
 
 
 
 

 

 
 

 

 

 
 

APPR
AND
COU

    SE

• 

• 

     WH

• 

• 

    INP

• 

• 

TES
AN

• 

RAISAL
D BRAKE
UPLES 

RVICE DES

Study the 
vehicle and
opinion. 

Establish a
on standar
or a techn

HAT WE D

Examine te

Give a tec
following t

PUT DATA

Technical 
vehicle in 

Technical 
componen

ST METHO
ND TOOLS 

Tools for m
disks and 
materials (

L OF BE
E LININ

SCRIPTION

technical d
d give a tec

a rig test pro
rds, regulat
ical specific

DO 

est results. 

hnical opin
test results.

A 

data for the
question. 

data for the
nt in questio

ACCEPTANC

ODS 
USED 

measuring 
friction 
(CALIPRI) 

ROLLING STO

 

HAVIO
NGS OR 

N 

esign of the
chnical 

ogramme b
tory docume
cation. 

ion 
 

e 

e 
on. 

CE 

AP
ST
•
•
•

OCK ENGINEERI

UR IN S
 WHEE

e 

based 
ents 

DESIGN 

PPLICABLE
TANDARDS

TSI – Locs
PAS – Rol
DRN - Fra

NG / CAPRI / PA

 

SERVICE
L AND 

E 
S 
s 
ling Stock  
nce 

AGE 72 

E OF DI
BRAKE

AMO

R

•

•

 

ISCS 
E-PAD 

O 

REFERENC

• 

• 

Develop
speed b
Develop
speed b

CES

pment of hi
brake 
pment of hi
brake lining

gh-

gh- 
 



 

 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

NUMER
TRACTI

    SERVIC

• SIM
Loo
cha
Aux
mod
kine

• Man
- Te
soft
Eng
are 
- Sim
trac
mod
- He
defe
- Te
acc
Acc

TES
TO

• “Ha
(rea
OP

• Tes
Lab

RICAL S
ION CH

CE DESCRI

MHIL is a rea
op” simulato
in. It interfa

xiliaries con
dels of pow
ematic chai

ny services 
est and valid
tware and/o
gine Block a
developed
mulation of
ction chain a
dels. 
elp with app
ects. 
ests and val
eptance of 

ceptance). 

ST METHO
OOLS USED

ardware in 
al-time tech

PAL RT) 
st and valid
bview, Testa

ACC

SIMULA
HAIN FU

IPTION 

al-time “Ha
or of the tra
aces Engine
trol calculat

wer electron
n. 

are possibl
dation servi
or material f
and Auxiliar
d 
f the behavi
as a functio

praisal of co

idation prio
new design

ODS AND 
D 

the Loop
hnology calc

ation enviro
and 

CEPTANCE 

ROLLING

 

ATION O
UNCTIO

rdware In th
action/braki
e Block and 
tors with 

nics and of t

e: 
ices when 
for the 
ries control 

iour of a 
on of line 

omplex 

or to 
ns (Virtual 

” simulator
culator eHS

onment: 

DE

G STOCK ENGIN

OF THE 
ON 

   

he 
ing 

the 

r 
S 

 

 

 

 
   

 

 

 

 
 
 
 
 
           
 

ESIGN 

EERING / CAPRI

 

 

WHAT WE

• Reduce
of acce
(modific
new rol

• Improve
traction

• Validate
phases 

INPUT DA

• Functio
the syst

• Validati
the syst

• Technic
equipm

• Equipm
or valid

      REFER

• New s
block
interfa
and c
as nee

 / PAGE 73 

E DO 

e the cost an
ptance test
cation of ve
ling stock) 

e the failure
n/braking el

e new desig
TRL5 to 8 

ATA 

onal specific
tem 

on dossier 
tem 

cal dossier f
ment 

ment to be a
ated 

RENCES 

service offe
” TGV DUP
aces. The si
an interface
eded. 

AMO 
 

nd duration
ts 
ehicles or 

e rates of 
ectronics 

gns in draft 

cation of 

for 

for 

appraised 

ered with “E
PLEX and TG
imulator is u
e with other

n 

Engine 
GV POS 
universal 
r products 



 

 

 
 

 

 
 
 

 

 
 

CREA
A MA

     SE

• 

     WH

• 

• 

• 

• 

• 

• 

TE

•

•

ATION 
AINTEN

ERVICE DES

Define ma
cycles ada
manufactu
respond to
performan
terms of re
availability
maintainab

HAT WE D

Support cl
their techn

Produce te
specificati
requireme

Help the c
technolog

Lead and 
developm
the V-mod

Define ma
adapted to
manufactu

Provide ef
maintenan

EST METHO

Investigat

Tests/mea

AND O
NANCE 

SCRIPTION

aintenance 
apted to the
uring base t
o expected
nce aims in 
eliability, 
y and 
bility. 

DO 

lients in def
nical needs.

echnical 
ons and 

ents. 

client with g
ical choices

monitor the
ent of all st

del. 

aintenance c
o the client
uring base. 

ffective 
nce tools. 

ACCEPTANC

ODS AND T

tion order 

asurements

ROLLING STO

 

OPTIMIZ
FRAME

N 

e 
that 

fining 
. 

guidance in
s. 

e 
tages of 

cycles 
’s 

CE 

TOOLS US

s in commer

OCK ENGINEERI

ZATION
EWORK

 

 

DESIGN 

ED

rcial service

NG / CAPRI / PA

 

 OF  
K 

      IN

•

•

•

•

R

•

e 

AGE 74 

PUT DATA

Design and
specificatio
studied. 

Technical o
data enabl
- pre-proje

- leading a
the develo

- definitio
cycles. 

Maintenan
(expected 
reliability, a
maintainab

Description

AMO

REFERENC

• SNCF’s 
Intercité
activitie

 

A 

d validation
ons of the s

or operatin
ling: 
ect support

and monito
opment pha

n of mainte

nce aims 
performanc
availability,
bility). 

n of the ma

O 

CES 

Fret, Infra, 
és and Prox
s 

n 
system 

g 

t, 

oring 
ase, 

enance 

ce in 
 

anufacturing

ximité 

g base.

 



 

 

 
 

 
 

 
 

 

LIFE-CY

     SERVIC

• Car
ind
ope
life 

• The
exp
reli
ma
to t

     WHAT

• Sup
the

• Dra
req

• Hel
tec

• Lea
dev
the

• Def
serv
clie

• Pro
too
life

REFER

• SN

YCLE EX

CE DESCR

rry out engi
ustrial stud
erators to e
of all types

ese studies 
pected perf
ability, avai
intainability
the manufa

T WE DO 

pport client
eir technical 

aft technica
quirements. 

lp clients in
hnological 

ad and mon
velopment 

e V-model. 

fine actions
vice life ada

ent’s manufa

ovide adapt
ols for exten
. 

ACC

RENCES 

NCF’s Fret, 

XTENSI

RIPTION 

ineering an
ies to enab

extend the s
s of rolling s

must fulfil t
formance ai
ilability, 
y and be ad
cturing bas

ts in definin
 needs. 

l specificati

 making 
choices. 

nitor the 
of all stage

s for extend
apted to the
acturing ba

ed mainten
nsion of serv

CEPTANCE 

Infra, Interc

ROLLING

 

ON STU

d 
le 

service 
stock. 

the 
ms of 

dapted 
e. 

g 

ons and 

s of 

ding 
e 
se. 

nance 
vice 

DE

cités and Pro

G STOCK ENGIN

UDY 

      

•

•

•

•

ESIGN 

oximité act

EERING / CAPRI

 

INPUT DA

• Design 
specifica
studied.

• Technic
data ena

- pre-p

-  lead
the de

- defin
cycles

• Mainten
(expecte
reliabilit
maintain

•  Descrip

ivities 

 / PAGE 75 

TA 

and validat
ations of th
. 

al or operat
abling: 

project sup

ding and mo
evelopment

nition of ma
s. 

nance aims 
ed performa
ty, availabili
nability). 

ption of the 

AMO 
 

tion 
e system 

ting 

pport 

onitoring 
t phase 

aintenance 

ance in 
ity, 

manufacturing base.

 

TE
ST

 E
N

G
IN

EE
RI

N
G

 



 
 
 

 

 
 

 

 
 
 
 

ASSI
ACQ

     SE

• 

• 

     WH

• 

AP
ST
• 

• 

ISTANC
QUISITIO

ERVICE DES

Assist the 
from draw
document
into comm
the acquis
stock or sp

Identify m
issues, aim
constraints
availability

HAT WE D

Support th
- prepara

- technic
(preparat
clauses) 

- helping

- monito
productio

- assessm
requirem

- helping

- monito
adjustme

PPLICABLE
TANDARDS

S 3000L, S

MIL STD 1

CE TO P
ON OF 

SCRIPTION

project ma
wing up tend
ts to commi

mercial servi
sition of roll
pare parts. 

aintenance 
ms and 
s: safety, co
y. 

DO 

he client in:
ation of ten

al analysis o
tion of prov

g to prepare

ring develo
on 

ment of com
ments 

g to prepare

ring commi
ents. 

ACCEPTANC

E 
S 
S1000D 

1388 1A / 2

ROLLING STO

 

PROJECT
ROLLIN

N 

nager, 
der 
issioning 
ice, in 
ing 

osts, 

 
der docume

of tenders 
visional 

e the call 

opment and

mpliance wit

e the safety 

ssioning an

CE 

2B 

OCK ENGINEERI

T MAN
NG STOC

ents 

d 

th 

file 

nd 

 
 

 
 
 
 
 
 
 
 
 

DESIGN 

REFERE

• Deu

• SNC
activ

NG / CAPRI / PA

 

AGEME
CK 

      INP

•

•

•

•

ENCES

utsche Bahn

CF’s Fret, In
vities 

AGE 76 

ENT IN 

PUT DATA 

Design and
specificatio
studied. 

Technical a
providing 
project ma

Maintenan
expected p
reliability, 
maintainab

Descriptio

AMO

, Eurostar, T

fra, Intercité

 

THE 

A 

d validation
ons of the s

and operat
assistance t

anager. 

nce aims: 
performanc
availability

bility. 

on of the ma

O 

Thalys 

és and Prox

n 
system 

ing data for
to the 

ce in 
y, 

anufacturing

ximité 

r 

g base. 



 

ROLLING STOCK ENGINEERING / CAPRI / PAGE 77 



 

ROLLING STOCK ENGINEERING / CAPRI / PAGE 78 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

TE
EN

ST 
NGIN

ROLLING 

NEER

STOCK ENGINE

RING

EERING / CAPRI /

G 

/ PAGE 79 



 

 

 
 

 

 

 

MON
(NDT

     SE

• 

• 

• 

• 

    IN

• 

• 

• 

• 

• 

 

TE
AN

• 
 
 
 
 
 
 
 
 
• 

• 

NITORIN
T) AND 

ERVICE DES

Develop te
destructive

Design pro
destructive

Draft main
document
modes. 

Assist mec
with monit
manufactu

NPUT DATA

Plan of the
be monito

Criterion f

One refere
prototypin

Calculatio

Monitoring
condition.

EST METHO
ND TOOLS

Monitorin
for ultraso
Olympus, 
EKOSCAN

Portable e
magnet o
generator
crack dete

 

NG SERV
MAINT

SCRIPTION

echniques f
e inspection

ocesses for 
e monitorin

ntenance 
ts and oper

chanical eng
toring solut
ure and mai

A 

e compone
ored. 

for fault not

ence part fo
ng. 

n notes. 

g environm
 

ODS 
 USED 

g apparatu
ound, brand

GE, 
N 

electro-
r current 
r for magne
ection 

ROLLING STO

VICE RO
TENANC

N 

for non-
n. 

non-
ng. 

ating 

gineers 
tions for 
ntenance.

nt or part to

tation. 

or 

ent and 

TEST 

s 
ds 

etic 

OCK ENGINEERI

 

OR NON
CE 

o 

 

APPLICAB
STANDAR

• NF EN

NG / CAPRI / PA

N-DESTR

     WHAT W

• Defin
tech
as ne

• Impl
oper
com

• Advi
Test 

• Arra
parts

• Supp
stand

EN

BLE 
RDS

N ISO 9712

AGE 80 

RUCTIV

WE DO 

ne Non-Des
niques to b
eeded. 

ement proc
rating mode
ponent/par

se clients o
techniques

nge laborat
s or compo

port the clie
dards.

ERGY 

RE

•

• 

• 

• 

• 

 

VE TESTI

structive Te
be impleme

cedures or 
es for 
rt monitorin

on Non-Des
s to be imp

tory apprais
onents. 

ent in analy

EFERENCE

SEMITAG

SETRAM

KEOLIS 

ERION 

SNCF’s V
Proximité
Transilien

ING 

est 
nted 

ng. 

structive 
lemented.

sals of 

sing 

ES

G 

Voyages, 
é, FRET and
n activities 

 

d  



 

 

 

MAPPIN
POINTS

     SERVIC

• Con
veh
poi
com
typ

• Qua
whi
dur
bra

• Rea
coe
me
com

• Con
not

• Pro
“sta

     INPUT

• For
trac

• For
occ

• For
and
inst

TEST M
AND T

• 

 
• 
• 

SPU
 
72V
Sen
Gal
 
Hou
DK 
Tem

• 
• 
• 

NG OF 
S 
CE DESCR

nduct detai
hicle’s main 
nts (traction

mfort access
es of opera

antify the fr
ich is not re
ring rheosta
king. 

assess the t
efficients (RA
asurements

mmercial se

nduct a dat
te the dispe

oduce a “run
ationary du

T DATA 

r rolling stoc
ction diagra

r operation:
cupancy (pa

r infrastructu
d data on el
tallation. 

METHODS 
TOOLS USE

U-Box recor

V/220V con
nsors for vo
lvanic insula

ur meters 
CO2 recor

mperature/h

A VEHI

RIPTION 

led mappin
energy con

n, traction a
sories) depe

ation. 

raction of b
ecovered be
atic and me

rain’s resist
AV) by simu
s made duri
ervice. 

ta sensitivity
ersal of cons

nning durat
ration” dist

ck: engine c
ams. 

 running of
assenger nu

ure: data on
lectric tract

TES

ED 

rding system

verters       
ltage, curre
ation device

rder 
hygrometry

ROLLING STOC

ICLE’S E

ng of the 
nsumption 
auxiliaries, 
ending on 

raking ener
ecause it is 
chanical 

ance 
ulations usin
ing coasting

y analysis an
sumption. 

tion” vs 
tribution. 

characterist

f trainsets an
mbers). 

n lines trave
ion fixed 

ST 

ms 

  
ent, pressur
es     

y 

CK ENGINEERIN

 

ENERG

rgy 
lost 

ng 
g in 

nd 

tics, 

nd 

elled 

 
 

APPLIC
STAND

re 

• NF 
17 0

• EN 

G / CAPRI / PAG

Y CONS

    WHAT W

• Cond
diagn
overv
point

• Extra
data 

• Estab
consu

• Dete
for a 
highl

• Simu
of us

• Calcu
energ

ENERGY

CABLE 
DARDS

EN ISO/CE
025: 2000 

50591

Tractio

Traction

GE 81 

 

SUMPT

WE DO 

duct full ene
nostics by d
view of rolli
ts in actual o

ct a summa
based on m

blish a mod
umption by

rmine sourc
vehicle cyc
ighting “ea

late consum
e. 

ulate return 
gy-saving so

Y 

REF

EI •
•

•

•
•

D
D
A
D
M
D
T

25kV 1500V 

 
Pantographe

n

Auxiliaires

TION 

ergy consum
developing 
ng stock co
operating c

ary presenta
millions of b

el of annua
y rolling sto

ces of energ
cle of use by
asy wins”. 

mption over

 on investm
olutions. 

ERENCES 

Diagnostics
Diagnostics
Alsace 
Diagnostics
Midi-Pyréné
Diagnostics
TGV POS o

Moteurs Diesel 

Batteries 

mption 
a complete

onsumption
conditions.

ation of 
base data. 

l 
ck. 

gy savings 
y 

r the cycle 

ment of 

 TGV 2N2
 REGIOLIS

 REGIOLIS 
ées  
 Z20900 
n LGV Est 

Confort

380V Chauffa
 

Climatisa

e 
 

 

2 
S 

age 

ation

TE
ST

 E
N

G
IN

EE
RI

N
G

 
D

ES
IG

N
 E

N
G

IN
EE

RI
N

G
 



 

ROLLING STOCK ENGINEERING / CAPRI / PAGE 82 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
 
 
 
 

A
E

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APP
ENG

RAIS
GINE

ROL

SAL 
EERI

LLING STOCK EN

NG

NGINEERING / CCAPRI / PAGE 83 



 

 

 

 

 

 
 
 

 
 
 
 

 
 
 

REVE
COM
PRIN

    SE

• 

    WH

• 

• 

• 

TE
AN

• 

•
 
•

•

ERSE EN
MPONEN
NTING 

RVICE DES

Make iden
mechanica
3D printin

HAT WE D

Decompar
mechanica

Use 3D pr
(filament, 
small serie
componen
process: to
supports. 

Use CAO 
modificati
transcripti
computer 

EST METHO
ND TOOLS

3D printe
L300xD20

CAO softw

Plain pape

Scanner 3

NGINEE
NTS: M

SCRIPTION

ntical or new
al compone
g. 

DO 

rtmentalize 
al compone

rinting to m
L300xD200

es prototype
nts intended
ooling, cove

for: design,
on, reconst
on of old p
plans. 

 

A

ODS 
S USED 

r (filament, 
00xH300mm

ware: Catia

er plotter an

3D 

ROLLING STO

ERING 
ETROLO

N 

w 
ents using 

ents. 

ake 
0xH300mm)
es or 
d for the 
ers, 

, 
truction, 
aper or 

APPRAISAL 

m) 

V5 and Au

nd scanner

OCK ENGINEERI

 

OF MEC
OGY, C

): 

 

tocad 2010

 
 
 
 
 
 
 
 

NG / CAPRI / PA

CHANIC
CAO AN

     INPUT

• Co

• Pla

• En

• Sp

OBSOLE

REFER

• Act

0

AGE 84 

CAL 
ND 3D 

T DATA 

omponent(s

ans. 

nvironment.

pecifications

ESCENCE 

RENCES

tivités Proxi

 

s) to be def

. 

s. 

imité de SN

fined. 

NCF

 



 

 

 

 

 

 

 

 

APPRA

     SERVIC

• App
asse
of a

• Wri
by p
eith
to p
in a
cov

• Con
stud
rep
or r

     INPUT

• Use
rou

• Pre
esti
mac
tim

• Veh
and

TEST M
AND T

• End
are
acc

• Tec
dep
and

• No

AISAL O

CE DESCR

praise and t
ess the resi
a body struc

ite appraisa
pictures and
her essentia
put the veh
an exact tim
vered are ex

nduct techn
dies to defi

placement st
replace). 

T DATA 

e of machin
te and type

cise definit
imated pote
chines conc
e (if applica

hicle access
d number of

METHODS 
TOOLS USE

doscope to
eas which ar
cess

chnicentre/
pot installat
d pits 

on-destructiv

F VEHIC

IPTION 

test vehicle
dual service
cture. 

al reports, su
d listing rep

al or recomm
icle back in

meframe if th
xtended. 

nical/econo
ne a 
trategy (rep

es: intende
e of route. 

ion of need
ential, quan
cerned, exte
able). 

sibility: locat
f machines.

APPRA

ED 

 inspect 
re difficult t

maintenanc
tions: bridg

ve tests 

ROLLING STO

CLE BO

s to 
e life 

upported 
pairs, 
mended, 
to service 
he routes 

mic 

pair 

d 

d: 
ntity of 
ension 

tions 
. 

AISAL 

o

ce 
es 

OCK ENGINEERI

 

ODY 

REFEREN

•  AGC m
Proxim

• Mid-lif
Proxim

• Journey
4630 fo

• Journe
Z100 fo

ING / CAPRI / PA

WHAT W

• Draft 
the e
works

• Speci

• Demo
of ext
vehic
being

TRAININ

• Theo
traini
availa

OBSOLESCE

NCES

mid-life inte
mité activity

e interventi
mité activity

y extension
or SNCF Pro

y extension
or SNCF Pro

AGE 85 

 

WE DO 

an appraisa
ntity perfor
s. 

fy repairs. 

onstrate the
tending ser
les that are 

g withdrawn

G 

oretical and 
ng for body
able on req

ENCE 

ervention fo

on Tram Tra

, X1501, X4
oximité activ

n of Train jau
oximité acti

al guide for
rming the 

e possibility
rvice life of 
 close to 

n. 

practical 
y appraisal 

quest. 

or SNCF 

ain for SNC

4391 et 
vity 

une 
ivity 

r 

y 

is 

CF 

 



 

 

 

 

 
 

STUD
OPE

    SE

• 

• 

TE
AN

• 

DIES CO
RATION

RVICE DES

Identify th
characteris
are useful 
(weight, lif
protection

Draft a tec
listing pro
when a ve

 
 

EST METHO
ND TOOLS

Lifting too
specific to
vehicle 

ONCERN
NS  

SCRIPTION

e features/ 
stics of a ve
for lifting p

fting points
n of personn

chnical docu
cedures be
hicle is lifte

A

ODS 
S USED 

ols 
o the 

ROLLING STO

NING V

N 

ehicle that 
personnel 
, 
nel). 

ument 
e applied 
ed. 

APPRAISAL 

OCK ENGINEERI

 

VEHICLE

 

 

 

APPLICA
STANDA

• STI 20

• LOC a

• ISO90
 

NG / CAPRI / PA

E LIFTIN

     W

•

     IN
•

•

OBSOLE

ABLE 
ARDS

014/1302

and PASS

001

AGE 86 

NG 

WHAT WE D

Based on
character
technical 
summariz
lifting per

NPUT DATA
Client spe
the scope
the nature

Meeting t
with the c

ESCENCE 
 

DO 

 vehicle 
ristics, we d
document 

zing factors 
rsonnel. 

A 
ecification t
e of the stud
e of needs.

to exchang
client. 

 

REFER

• Tha

• SNC

• Euro

• CFL

raft a 

of use to 

to define 
dy and 

e views 

ENCES

lys

CF

ostar

L 



 

 

 

 

 

DIAGN
ON VEH

SERVIC

• Inst
me
curr
ove

• Ana
bat
info

• Pro
doc
equ

    INPUT
• Com

the 
mac
syst

• Clie

• Pre
esta

• Tec
bat

• List

    TRAIN

• Tra
and
ava

 

TEST M
AND T

• Bat

• Bat
disc

• Den

• Bat

OSTICS
HICLES
CE DESCR

tall a sensor
asure charg
rent and its

er a significa

alyse the co
ttery to gath
ormation on

opose and d
cument for 
uipping the 

T DATA 
mplete tech
 electrical e
chine (actua
tem). 

ent specifica

cise descrip
ablished. 

chnical char
ttery and th

t of routes c

NING 

ining in the
d nickel-cad
ailable on de

METHODS 
TOOLS USE

ttery sensor

ttery charge
charger 

nsimeter 

ttery chargin

S AND A
S OR ON

IPTION 

r on the bat
ging and dis
s ambient te
ant period. 

onstituent p
her detailed
n its technic

draft a main
the type of 
vehicle. 

hnical chara
equipment o
al battery c

ation. 

ption of the

racteristics o
e machine. 

covered by 

e maintenan
dmium batte
emand. 

APPRA

ED 

r 

er / 

ng point 

ROLLING ST

APPRAI
N A REM

ttery to 
scharging 
emperature

part of the 
d 
cal state. 

tenance 
battery 

acteristics of
of the 
harging 

e failure 

of the 

the vehicle

nce of lead 
eries is 

AISAL 

TOCK ENGINEER

 

ISAL OF
MOVED

    W

e 

f 

. 

•

 

SCOPE 
STANDA

• NF E

• ISO 

RING / CAPRI / P

F BATTE
D COMP
WHAT WE D

Following
recorded 
services m
- establish
the param
- propose
- propose
battery eq
power (in
possible f
obsolesce

- propose
adapted t

- propose
of tools fo

- define th
maintena

OBSOLESCE

OF 
ARD

EN 45545

9001

PAGE 87 

 

ERIES 
PONENT
DO 

 analysis 
by the se

may be prop
h a diagnos
meters recor
e solutions t
e a type of r
quivalent in
cluding the
footprint) in
ence 

e new techn
to use and m

e one or sev
or maintena

he preventi
nce framew

ENCE 

R

• 

•

•

T 

of the in
ensor, the 
posed: 
sis based on
rded 
to rectify th
replacemen
n voltage an
e maximum 
n case of 

nology that 
maintenanc

veral types 
ance 

ve 
work. 

REFERENCE

SNCF’s  T
Fret and 
activities 

Keolis 

Eurostar 

nformation 
following 

n 

e failure 
nt 
nd 

is better 
ce 

ES

Transilien, 
Infra 

 



 

 

 

 

 

 

APPR

    SER

• 

• 

• 

    WH

• 

TES
AND

• B
d
o
m
 
T• 

RAISAL

RVICE DES

Test an ele
establish d
possible ca

Investigate
identified. 

An apprais
card may b
- a failure,
caused an 
vehicle fro
- a more se
Feared Saf

HAT WE D

An apprais
the fault to
solutions t
this apprai
- to determ
of the faul
- to propo

ST METHOD
D TOOLS U

Bench meas
devices: 
oscilloscope
multimeter 

Test bay 

L OF ELE

SCRIPTION

ectronic rack
iagnostics fo

auses of failu

e the origin

sal of an ele
be conduct
, whether o
incident or

om service 
erious incid
fety Event. 

O 

sal will enab
o be unders
to be propo
isal are: 
mine the pr
t 

ose reliability

A

DS 
USED 

suring 

e, 
 

ROLLING STO

ECTRON

N 

k or card to 
or identifying
ure. 

s of failures

ectronic rac
ed followin
r not this ha
r removed a

dent, such a

ble the orig
stood and 
osed. The a

ecise origin

y actions. 

APPRAISAL 

APPLICA
STANDA

• Stand
defin
funct
dema

OCK ENGINEERI

 

NIC RA

g 

s 

k or 
g: 
as 
a 

as a 

in of 

ims of 

n 

ABLE 
ARDS

dards are 
ed as a 

tion of 
and 

NG / CAPRI / PA

ACKS AN
 

 

INPUT D
 

• Tech
regar
appr
- con
rega

- desc
notic

- adju

- prin

- inte

• The c
depe

OBSOLE

REFER

•

•
 
•

•

•

PIS
ele
 
KV
rac
AT
rac
En
ap
ca
TV
rac

AGE 88 

ND CAR

DATA 

nical docum
rding the p
aisal: 

ntextual info
rding the in

criptive and 
ces 

ustment and

nciple diagr

erface speci

complete lis
end on dem

ESCENCE 

RENCES

S TGV, AGC
ectronic rac

VB appraisa
cks / cards  
TESS appra
cks / cards  
ngine Block 
ppraisals of 
rds 

VM430 appr
cks / cards  

 

RDS 

mentation 
roduct for 

ormation 
ncident 

operating 

d monitorin

ram 

ifications. 

st of docum
mand. 

C, TMST ap
cks / cards  

als of electro

isals of elec

TGV- RBI 
electronic r

raisals of el

ng notices

ments will 

ppraisals of 

onic 

ctronic 

racks / 

ectronic 

 

 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPRA

    SERVIC

• Car
me
inte

• Con
the 
term
per
rad

• Con
me
isol
con
die

• Tak
to t
und
and

TEST M
AND T

• Iso
Me

• Me
res
con
100

• Die
Syn

AISAL O

CE DESCR

rry out elect
asurements

erpret oil an

nduct a visu
 componen
minals, conn
ripherals, va
iators. 

nduct vario
asurements
ation, wind

nversion rat
lectric. 

ke an oil sam
the laborato
derstand rig
d dissolved 

METHODS
TOOLS USE

olation meas
egger 

easurement
sistance, ind
nversion rep
0 OMICRO

electrical m
nc OMICRO

F MAIN

IPTION 

trical 
s and 
nalyses. 

ual appraisa
nts, the tank
nections, 
alves and 

us 
s: electrical,

ding resistan
ios, inducta

mple to sen
ory to 
gidity, acidit
gases. 

APPRA

 
ED

surement: 

t of winding
ductance, 
ports (CPC 
N) 

easuremen
ON)

ROLLING S

N TRAN

al of 
k, 

, 
nce, 
ance, 

nd 

ty 

AISAL 

APP
STA

• N

• N
g 

• N

t (CPC 

STOCK ENGINEE

 

SFORM

     W

•

     I

•

•

•

PLICABLE 
ANDARDS

NF EN 6031

NF EN 6029

NF EN 6059

ERING / CAPRI / 

MER 

WHAT WE 

• Carry ou
functiona
based on
measure
oil analy
of the di

NPUT DAT

• Technica
transform

• Ex factor

• Type of o

OBSOLESCE

10

96

99

PAGE 89 

 

DO 

ut diagnostic
al state of a
n electrical 

ements, inte
ses and visu
fferent com

TA 

al character
mer series t

ry test repo

oil used. 

ENCE 

R

• 

• 

cs of the 
a transforme

erpretation 
ual appraisa

mponents. 

ristics of the
to be appra

orts. 

REFERENCE

SNCF’s 
Transilien
Voyages 
Proximité
activities 

Thalys 

er 

of 
al 

e 
ised. 

ES

n, Fret, 
and 

é 



 

 

 

 

 

 

EVA
PER 

    SE

• 

• 

• 

     IN

• 

• 

 

     TRA

• 

RE

• 

• 

• 

LUATIO
STAND

RVICE DES

Implemen
Safety Ass
recommen
SIL level o
(Safety Int

Conduct E

Perform in
evaluation

PUT DATA

For an ISA
an impact 
software fo
software d
allowing th
be conduc
document
applicant 
be confirm

For an eva
produced 
document
distributed
consultatio
premises. 

AINING 

Training in
evaluation

EFERENCE

ALSTOM 

ONCF 

FAIVELEY 

ON OF S
DARD EN

SCRIPTION

t ISA (Indep
sessor) 
ndations: co
of software s
egrity Leve

EN50128 au

ndependent
ns in report 

A 

A recommen
analysis of 

or safety fu
documentat
he impact a
cted, all oth
ts drawn up
enabling th

med. 

aluation: all 
as per EN5

ts which can
d must be a
on on comp

n independe
n is available

A

S 

• 

• 

BO

EU

ROLLING STO

SOFTWA
N50128

N 

pendent 

onfirm the 
security 
l). 

udits. 

t software 
form. 

ndation: 
the 
nctions, 
tion 
analysis to 
her 
p by the 
he SIL to 

documents
50128; 
nnot be 
available for
pany 

ent softwar
e. 

APPRAISAL 

OMBARDIE

UROSTAR 

OCK ENGINEERI

 

WARE UP
8 

s 

r 

re 

R 

NG / CAPRI / PA

PGRADE

    WHAT W

• ISA re
SIL to
modi

• EN50
factua
and e
deter
defin
met (

• Indep
deter
meet
asses
corre
Such 
the S
(evalu

OBSOLE

AGE 90 

E AS 

WE DO 

ecommend
o be applied
fications (m

0128 audit: 
al evidence 
evaluated ob
rmine wheth
ed in standa
(audit repor

pendent eva
rmine wheth
ts specified 
ss whether t
sponds to t
an evaluati
afety Integr
uation repo

ESCENCE 

APPLICAB
STANDAR

• EN 501

• EN5065

 

dations: con
d to softwa

mail referenc

process en
 to be obta
bjectively to
her the crite
ard EN 501
rt). 

aluation: an
her the pro
requiremen

the product
the expecte
ion is obliga
rity Level (S

ort). 

BLE 
RDS 

128: 2011 

57: 2017 

firm the 
re 
ced). 

abling 
ined 
o 
eria 
28 are 

nalysis to 
duct 
nts and to 
t 
ed aim. 
atory if 

SIL) ≥2 



 

 

 

 

 

 
 
 
 
 

 

ASSISTA

     SERVIC

• Con
to i
tem
em

• Set 
met
spe
veh

• Stu
ben
the

• Sha
inve
usin
veh

    INPU

• Des

• Veh

• Clie

TES
AN

• 

ANCE W

CE DESCR

nduct a the
dentify visib

mperature d
issivity. 

 up an anal
thodology 

ecific compo
hicle to imp

dy and draw
nchmark ba
rmography

are SNCF ex
estigate new
ng thermog
hicle. 

T DATA 

sired level o

hicle in que

ent location

ST METHO
ND TOOLS 

Thermogr
cameras F
E95 and O

WITH T

IPTION 

rmographic
ble faults by

difference o

ysis 
and protoc
onents of th
rove reliabi

w up a main
sed on 
. 

xpertise and
w situations

graphy on a

of expertise

stion. 

n. 

APPRA

ODS 
USED 

raphic 
FLIR E6, 
One Pro 

ROLLING ST

HERMO

c analysis 
y 
r 

ol for 
he 
lity. 

ntenance 

d 
s for 
given 

e. 

AISAL 

REF

•

•

•

TOCK ENGINEER

 

OGRAPH

  
 

FERENCES

Integration
maintenanc

Implement 

Investigatio
electrical ci

RING / CAPRI / P

HIC AN

  WHAT W

• Exten
comp
visible
variati
imper

• Set up
proce
assess

• Carry 
therm
to imp
monit
accura
monit

• Invest
situati
strate
hydra
mecha

OBSOLESCE

of thermog
ce framewo

battery mo

on into imba
ircuits 

PAGE 91 

 

ALYSIS

WE DO 

d the analy
onent beyo

e to observe
ions which a
rceptible. 

p a quantita
ss which is 
s reliability. 

out system
ographic m

plement sta
oring; this i
ate and fast
oring. 

tigate new m
ons in oper
gic areas (e
ulic, climati
anical).

ENCE 

graphic mon
rks of TGV 

onitoring 

alance fault

S 

ysis of a 
ond what is 
e thermal 
are otherwi

ative monito
supervised 

atic 
monitoring i
andardized 
is both mor
ter than visu

monitoring 
rationally 

electrical, 
ic and 

nitoring int
1 level veh

ts in the sup

se 

oring 
to 

n order 

re 
ual 

o the 
icles 

pply of 



 

 

 

 

 

 
 
 
 
 
 
 
 

TECH

    SER

• 

• 

• 

• 

• 

• 

TE
AN

• 
 
• 

HNICAL

RVICE DES

Intervene 
a pre-appr
Appraise t
- vibration
- disassem
componen
Carry out m
on site: 
- measurem
clearances
- measurem
- measurem
dimension
Carry out m
analyses o
- Oil analy
- Microsco
Determine
necessary 
Implement

EST METHO
ND TOOLS

Traditiona
engine to
Equipmen
ONEPRO

L APPRA

SCRIPTION

rapidly off-
raisal of the
the engine: 
 measurem

mbly and ins
nts 
monitoring 

ments of fu
s 
ments of su
ments of co

ns 
monitoring 

on site: 
sis 

opy 
e repair spe

t repair me

A

ODS 
 USED 

al tool kit a
o be disasse
nt for meas

OD operatin

ROLLING STO

AISAL O

N 

site to con
e engine 

ents 
spection of 

and analys

nctional 

urface state
omponent 

and 

cifications a

asures 

APPRAISAL 

allowing the
embled 
suring vibra
ng software

OCK ENGINEERI

 

OF THE

duct 

es 

as 

 

 
 

 

 
 
 

e 

ation + 
e 

NG / CAPRI / PA

RMAL E

     WHA

• Pe
ge
en

• Pe
d
th

• Pr
m
o
us

• A
ne

    INPU

• Te
the
ca
ma

• Op
the

• Pro
or 

• Sta
da

OBSOLE

AGE 92 

ENGINE

AT WE DO 

erform diag
eneral wear
ngine and it
erform, if ne
iagnostics t

he origin of 
resent prev

measures tha
ptimum con
se for the e
dvise and t
ecessary 

T DATA 

echnical cha
e engine (ty
pacity, max
aximum rati
perating co
ermal engin
ofile of use 
monthly/du

atement of 
amage repo

ESCENCE 

REFERE

• Euro 
• EDF 
• Natio

Cuba

 

ES 

gnostics of t
r and tear o
ts compone
ecessary, 
to determin
damage 

ventive 
at ensure 
nditions of 

engine 
train users a

aracteristics 
ype, cylinde
ximum pow
ing, etc.) 

onditions for
ne (load pro
(daily, wee

uration) 
fault codes

ort, if applic

ENCES 

Cargo Rail 

onal Railway
a 

the 
of the 
ents 

ne 

as 

of 
er 
er, 

r the 
ofile) 
ekly 

s or 
able 

y Company of 



 

 

 

 

DIGITIZ
TRACEA

     SERVIC

• Pro
dem
bas

- 
n

- 
s

- 
a

- 
o
(G
p

    INPUT
• Pre

curr

• Tec
com
det
dra
inte
acc
com

• IT t
by t

TEST 
AND T

• De
sof
ap

ZE THE 
ABILITY
CE DESCR

ovide a serv
mand—base
seline situat

choice of t
need: RFID/

choice of r
smartphone

developme
application 

project trac
on the ident
GS1), techn
preparation 

T DATA 
sentation o
rent situatio

chnical defin
mponents fo
tailed drawi
wing, photo

egration stre
cessibility, e
mpatible fas

ools—exist
the target s

METHODS
TOOLS US

evelopment
ftware for d

pplications 

IDENTI
Y OF CO
IPTION 

ice—compl
ed on a dia
tion: 

technology 
/Datamatrix

reading dev
, RFID read

ent of a spe

cking, guid
tification sta
nical docum

for full-scal

of issues and
on. 

nition of 
or identifica
ng, assemb
o, footprint
esses (temp

environment
stening met

ing and imp
solution. 

APPRA

S 
ED

t 
digital 

ROLLING ST

IFICATIO
OMPON

ete or on 
gnosis of a

adapted to
x, 

vice: tablet, 
der 

ecific digital

ance 
andard 

mentation, 
le applicatio

d the 

ation: 
bly 
t, 
perature, 
t), 
thods. 

pacted 

AISAL 

APPLIC
STAND

• Glob

• EPC
Gen

TOCK ENGINEER

 

ON AN
NENTS

 

 

o 

l 

on. 

W

•

•
 

•

•

•

•

•

CABLE 
DARDS

bal Standar

C framework
n 2 

RING / CAPRI / P

ND 

WHAT WE D

Identify a
compone
througho

Optimize

Reduce t
inversion
and prec
by the op

Improve 
rolling st

Set up an
of compo

Modernis
is time-co
and repe

Provide s
intermed
logistical

OBSOLESCE

rd 1

k 

PAGE 93 

 

DO 

and ensure 
ent or comp
out their ser

e the organi

the risk of p
 and guara

cision of com
perator. 

configuratio
ock. 

n automate
onents. 

se and digit
onsuming, l
etitive. 

standardizat
diaries involv
 circuit. 

ENCE 

REFEREN

•

•

•

MOBIC
air con
of TGV

Integra
on TG

Integra
UHF 

traceability
ponent asse
rvice life. 

ization’s su

product refe
ntee the un
mponents s

on manage

d inventory

tize a proce
labour-inten

tion among
ved in a co

NCES 

CLIM applic
nditioning s
V Duplex 

ation of NF
GV noses 

ation of TA

y of a 
emblies 

pply chain.

erence 
niformity 
selected 

ement of 

y 

ess that 
nsive 

g the 
mplex 

cation for 
systems 

FC tokens 

AGS RFID 

 



 

 

 
 
 

OBSO
PRO

    SE
• 

• 

• 

• 

TE
A

•

•

OLESCE
CESSIN

ERVICE DE
Introductio
plan in cas
without pr
product co
Based on 
electronic 
nomenclat
“low-level
Alert users
componen
Propose re
depending
componen
- stock low
- replace w
interchang
- design a
same func
one 
- redesign
new equip

EST METHO
ND TOOLS

Base IC2E

Racks with
controlled
temperatu
humidity. 

ENCE M
NG OF E

SCRIPTION
on of a prov
se of manife
rior manage
ontinuity. 
SNCF data
equipment

tures of wha
 componen
s if an obso
nt is detecte
eplacement
g on each s
nt: 
w-level com
with an equ
geable com
 chart incor

ctions to rep

n the obsole
pment. 

A

ODS 
S USED 

E 

h 
d 
ure and 

ROLLING STO

MANAG
ELECTR
N 
visional acti
est obsoles
ement of 

, integrate 
t, quantities
at are know
nts”. 
lete electro
ed. 
t solutions 
system or 

mponents 
uivalent and
mponent 
rporating th
place the ol

ete function

APPRAISAL 

APPL
STAN

•

•

•

•

•

•

NF

NF

NF

ST

NF

UT
De

OCK ENGINEERI

 

GEMENT
ONIC C

ion 
cence 

s and 
wn as 

onic 

d 

he 
ld 

n with 

 
 
 
 

ICABLE 
NDARDS 

F EN 50155

F EN 5012

F EN 6100

TM E 001 

F EN 62402

TE C96-027
ecember 20

NG / CAPRI / PA

T AND 
COMPO

    WHAT W
• Place

unde
• Ensu

the r
iden
funct

• Prop
obso

• Valid
prop

• Store
with 
hum

    INPUT D

• Tech
prod
- des
- adj
- nom
com
- log
inspe

OBSOLE

5 

1-3-2 

0-4-x 

2 

7 
011 

AGE 94 

ONENTS
WE DO 
e onboard e
er surveillan
ure train fun
risks of obso
tifying actio
tion. 

pose solutio
olescence si
date and qu
posed. 
e electronic
controlled 
idity. 

DATA 

hnical docum
duct being a
scriptive an
ustment an
menclature 
ponents 

gistical hiera
ection. 

ESCENCE 

REFERE

•

•

•

•

•

Onb
on A

Red

TGV
Info

MES

Win

 

S 

electronic e
nce. 
nctions, and
olescence b
on plans for

ons for each
ituation. 

ualify new p

c componen
temperatur

mentation o
appraised: 
d function 

nd monitorin
for low-lev

archy of veh

ENCES 

board inform
AGC and TG

dFox Router

V 2N2 Onbo
ormation Sy

SD racks 

ndriver sens

equipment 

d anticipate 
by 
r each 

 new 

products 

nts in racks 
re and 

on the 

notices 
ng notices
el 

hicle under 

mation syst
GV 

rs on NAT

oard Passen
stems  

sors 

 

tems 

nger 



 

 

 

 

 
 

 

 

 

 

FEASIB
ELECTR

    SERVIC

• List

• Ana
det
rack

• Qu
nec
card

• Con
rep
sub

    WHAT

• Pro
to c
elec

• Red
elec

TEST 
AND T

• Be
de
osc

mu

• A c
(PR
sub

BILITY ST
RONIC R

CE DESCR

t all availabl

alyse this do
termine whe
k or card ca

antify the c
cessary to re
ds. 

nduct GO/
pair cards w
b-contracted

T WE DO 

opose an alt
complete re
ctronic rack

duce the co
ctronic card

METHODS
TOOLS US

nch measu
vices: 
cilloscope, 

ultimeter. 

card or rack
RM) forming
bject of the

TUDY: R
RACKS 

IPTION 

le documen

ocumentati
ether an ele
an be repair

osts and tim
epair electr

/NOGO te
within SNC
d basis. 

ternative so
eplacement
ks or cards. 

osts of repai
ds. 

APPRA

S 
ED

uring 

k 
g the 
e study 

ROLLING S

REPAIR
AND C

ntation. 

on and 
ectronic 
red. 

me 
onic 

sting and 
F or on a 

lution 
t of 

iring 

AISAL 

APPLIC
STAND

• IPC 6

• UTE 

• Com
requ

STOCK ENGINEE

 

R OF 
CARDS

 

 
    I

 
•

•

CABLE 
DARDS

610

 C 80810

mplete on 
uest. 

ERING / CAPRI / 

INPUT DAT

• Technic
product

- funct
notice

- adjust
monito

- princip

- nomen

- interfa

• A comp
defined

OBSOLESCE

R

•

•

•

•

•

PAGE 95 

 

TA 

cal documen
t(s) being ap
tion and de
s 

ment and 
oring notice

ple diagram

nclature 

ace specifica

plete list of d
 on request

ENCE 

REFERENCE

AGC gea

GPS ante

EBULA c

ATESS b

Régiolis 
Informat
and PIDS

ntation for 
ppraised: 

escriptive 

es 

m 

ations. 

documents 
t.

ES 

ared motor

ennae and 

console  

bare racks 

Onboard 
tion System
S  

 

is 

r doors

clocks 

 (PIS) 

 

TE
ST

 E
N

G
IN

EE
RI

N
G

 
D

ES
IG

N
 E

N
G

IN
EE

RI
N

G
 



 

 

 

 
 

 

INTR
CAR

    SE

• 

• 

     WH

• 

• 

• 

• 

    TR

• 

TE
AN

•

• 

•

•

RODUCT
DS 
RVICE DES

Design an
validate th
electronic 

Draft docu
formulated

HAT WE D

Provide cli
functional 
electronic 

Internalize
maintenan

Reduce re
Vehicle Co

Improve th

RAINING 

Training i
available. 

EST METHO
ND TOOLS 

Bench me

devices (o
multimete

A rack or 
validation
internaliza

National i

Software L
TestStand

TION O

SCRIPTION

d impleme
he correct fu
racks and c

umentation 
d. 

DO 

ients with a
testing and
racks and c

e electronic 
nce. 

pair costs o
omponents 

he availabil

n the use 

A

ODS 
USED 

easuring 

oscilloscop
er) 

card (PRM)
n as part of 
ation study

instruments

LabView, 
d, VeriStand

ROLLING STO

OF A TES

N 

nt tests to 
unctioning o
cards. 

for tests as

 test bay fo
d validation
cards. 

card 

of Repairab
[PRM]. 

ity of PRM.

of test b

APPRAISAL 

e, 

) for panel 
the 

y 

s products

d 

OCK ENGINEERI

 

ST BAY

of 

s 

or 
 of 

le 

bays is 

 
 
 
 

APPLIC
STAND

•

•

•

IPC

UT

CE
dire

• Co
req

NG / CAPRI / PA

Y FOR R

      INP

• T
r
a

• A
w

OBSOLE

CABLE 
DARDS

C 610 

E C 80810

 marking 
ective 

mplete on 
quest 

AGE 96 

EPAIRIN

PUT DATA 

Technical d
regarding th
appraisal: 

- function
notices 
- adjustme
monitorin
- principle
- nomenc
- interface

A complete
will be defin

ESCENCE 

R

•

•

•

•

•

 

NG ELE

documentat
he product 

n and descri

ent and 
ng notices 
e diagram 
clature 
e specificati

e list of doc
ned on requ

REFERENC

• 

• 

• 

• 

• 

Bay SBB
Bloc Mo

STV bay
an Onb
Informa
System 

TVM-O
bay  

ATESS b

Training

ECTRON

ion 
for 

ptive 

ions. 

uments 
uest. 

CES

BM 
oteur Bi 

y for 
oard 
tion 

DO test cas

bay  

g bays

NIC 

 

se 



 

 

 

 

 

 

IMPLEM
PANEL

    SERVIC

• Des
con
and

• Dra
test

    WHAT

• Pro
for 
and

• Red
Rep
Com

• Inte
new
[PR

• Imp
PRM

TEST 
AND T

• Be
app
mu

• A c
be 

• Pro
Ins

• Sof
Tes

MENTA
 FOR E

CE DESCR

sign a pane
nfirm that el
d cards wor

aw up docu
ts formulate

T WE DO 

ovide clients
testing elec

d cards. 

duce the rep
pairable Veh
mponents [

ernalize mai
w electronic
M]. 

prove the av
M. 

METHODS
TOOLS US

nch measur
paratus: osc

ultimeter. 

card or rack
examined. 

oduits Natio
truments. 

ftware LabV
stStand, Ve

ATION O
LECTRO

RIPTION 

el to test and
lectronic rac
k properly. 

mentation f
ed. 

s with a pan
ctronic rack

pair costs o
hicle 
PRM]. 

intenance o
c cards 

vailability o

APPRA

S 
ED

rement 
cilloscope, 

k (PRM) to 

onal

View, 
riStand 

ROLLING ST

OF A TE
ONIC CA

d 
cks 

for 

nel 
ks 

of 

of 

f 

 
 

 

 

AISAL 

APPLI
STAND

• 

• 

• 

• 

IPC

UT

CE
dir

Co
req

TOCK ENGINEER

 

EST 
ARDS 

    INPU

• Te
be

• A
de

     TRAI

• T
av

CABLE 
DARDS

C 610 

TE C 80810

E marking 
rective 

omplete on 
quest 

RING / CAPRI / P

UT DATA 

echnical do
eing apprai

- function 
notices 
- adjustme
 

complete l
efined on re

INING 

raining in th
vailable. 

OBSOLESCE

PAGE 97 

 

cumentatio
sed: 
and descri

ent and mo

ist of docum
equest. 

he use of th

ENCE 

REFEREN

•

•

•

•

Test p
INT. 

AGC 
doors

KRAV
(ASIG
ITMV

Dielec
PZB-LZ

• BCON

on for the pr

ptive 

onitoring no

ments will b

his test pane

NCES 

panel card 

geared mo
s test panel

VAT test pan
G test on AT
V. 

ctric test pa
LZB cable. 

NV test pan

roduct 

otices. 

be 

el is 

INR / 

otor 
l. 

nel 
TESS) / 

nel for 

nel. 

 



 

ROLLING STOCK ENGINEERING / CAPRI / PAGE 98 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

EN
PR

NGIN
RESE

ROL

NEER
ENTA

LING STOCK EN

RING
ATIO

NGINEERING / CA

G 
ONS

APRI / PAGE 99



 

ROLLING STOCK ENGINEERING / CAPRI / PAGE 100 

Reliability Confidence 
Quality  
Techniques – Living with faults 
Contractual requirements — EN50128 standard 2h 
EN50128:2001 vs EN50128:2011 
Overview: Where are we today?  
Formal approach 

 

Fire safety 
Feedback on ignition 
European regulation EN 45545 and TSI 2h 
Simulation tools 
 

 
Introduction to the study of functions: 
“Bodystructure” 
Technical development of the function  
User feedback and perspectives 

1h30 

 
A brief history: railway accidents and the rail system  
Risk control: references and procedures 
Risk control: technical issues 2h 
Risk control: human factors 
 
 
An introduction to operational security 
Validation of needs and determination of functions 2h 
Risk identification 
Risk analysis 
 
 
Introduction to Computer System Security [SSI] 
Safety and SSI 
Favourable technology context 
Agencies & bodies / Legal framework / 2h  
Standards / Guides to good practice 
Company reference framework 
Integration of SSI into projects  
Project examples 
 
 
Background 
3D models at SNCF: what we know how to do 
3D models: risks: how are they made? 2h 
The virtual numerical world: what could be done? 
 
 
 
 
Benefits of a software platform  
Using Controlbuild  
Using Computer-Aided Engineering  
Other tools 2h 
Commission for Computer Aided Engineering (CAE) 
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ignitions 

 
Structures 

 
Overview of railway 

system safety 

 
Operational security 

3D models 
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(CAE)   ControlBuild: workshop 

software design and 
validation of automated 

control monitoring 
systems 

Cybersecurity 

 
 

Software safety 

Safety 
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Human physiological needs    
Thermal exchanges (body) 
Thermal comfort — Key parameters  
Dimensioning an installation 
Thermal comfort — Standards 2h 
Air diffusion — examples / Provisional calculations  
Climate control tests / Client perceptions 
 
Overview: societal developments – aging population / support 
for PMR 
Accessibility by SNCF: background / situational analysis / 
organization 2h 
Development of analyses: from technical to usage 
Standard developments 
Accessibility as a source of innovation: example of industrial 
design 
 
Background 
Toilet/lavatory functions 
Various WC solutions 2h 
Technical issues 
Future solutions 
 
Passenger access: issues, background  
& development, operating issues 2h 
Technical development: passenger access equipment 
 
Introduction 
Technical development: operation of passenger access 3h 
Operational issues: security and reliability of passenger access 
Analysis of an incident 
 
Background: the purpose of train design 
What is design? 2h 
Rolling stock—design serving brand 
 
Physical phenomena 
Regulation and comfort 2h 
Sources of railway noise 
V cycle—Noise control plan 
 
 
Europe’s REACH regulation 
Activities concerned and REACH statutes for rolling stock 2h 
Applying REACH to rolling stock 
Special cases 
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usage and 
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doors 
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Operational issues 
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comfort 
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Toilet 
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Traction programme - F(V) simplified architecture  
and engines 
Energy 2h 
Overview: key features 
 
Summaries of traction performance 
Diesel traction chain 
Diesel motor circuits 2h 
Fluid analyses 
Energy economies 

 

Position of PMSM in the environment of electric traction 
machines 
Theoretical review of synchronous machines 2h 
BLONDEL diagram  
Calculation of EMC electromagnetic couple 
Why salience? 
Effect of salience on the selection of rotor type  
Selection of number of pairs of p poles 
 
Definition of traction chain 
Principle of an electric traction chain 
Technology: changes in components of an electric traction chain 
Transformers 
How static switches work 
Converters 2h 
How continuous motors work 
How synchronous and asynchronous motors work 
How permanent magnet synchronous motors work  
Example: traction chains 
Traction chain and acceptance obligations 
What lies ahead 
 
The conversion of auxiliary energy in trains: overview 
The design of auxiliary converters—key components 2h 
Close-up: a selection of specific functions  
The future of railway energy conversion 
 
 
Who is affected? 
Issues in our organization 
Presentation of the NF EN 15085 standard 2h 
Facilitating change 
Presentation of the welding commission 
 
Faults that have made the news  
Static characteristics of screws  
Dynamic characteristics of screws 
Different types of stresses 2h  
Dynamic behaviour of an assembly 
Clamping methods 
Railway cases of non-compliance with professional rules 
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Definition of gauge 
Consequences of non-compliance with rules 
Definition of reference profile 2h 
Composition of related rules 
Definition of maximum construction profile  
Operation of maximum construction profile 
 
Overview/review 
Electric traction subsystem 
Railway system: electric compatibility between rolling stock 
and infrastructure (electric traction fixed installations, 
signalling and telecoms) 2h 
Electromagnetic emissions in the rail industry 
Acceptance procedure and reference framework 
 
French national rail system’s electrified network 
How energy collection works 
Main catenary groups (25 kV, LGV, 1.5kV) 
System limits and qualification of collection 2h 
Numerical simulation 
Pantographs 
Friction materials 
Catenary incidents 
Current research 
 
Problems and issues 
Certification of compatibility 
Technical interfaces rolling stock / 
infrastructure 2h 
The MD / IGT chart  
Committee of railway operators (COOPERE) 
Impacts of 4th rail package 
 
Introduction to aerodynamics 
Problems of railway aerodynamics and their issues 
SNCF players and interfaces 
Reference framework 2h 
Railway aerodynamics—background 
Detailed presentation of issues and aerodynamic studies  
(train resistance, running in tunnels, crosswinds, aeroacoustics, 
stresses on train components, etc.) 
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Concept of railway dynamics 
Regulatory aspect 2h 
Validations 
Aspect of numerical simulation 
 
Presentation of running gear 2h 
Dimensioning and validation of running gear, fault modes 
 
Transmissions: overview 
Railway traction transmissions 
Transmission components  
(reducers, motor axles, couplings, etc.) 
Mechanical components of transmissions 2h 
(gears, bearings, casings, etc.) 
Lubrication / tightness 
Examples of technical improvement axes  
(research & development, optimization of vehicle, etc.) 
 
Design of running gear 
Manufacturing quality 2h 
Maintenance 
 
General, photo library 
Conventional couplings / Automatic couplings 
Coupling bars 2h 
Emergency coupling - transport 
Shunting couplings 
Feedback - maintenance  
Suppliers 
 
Conversion of auxiliary energy in trains: overview 
Design of auxiliary converters—key components 2h 
Close-up: selected functions  
Future of railway energy conversion 
 
Basics 
Different brake types 
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