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CERTIFICATION OF NEW LINES BY DYNAMIC INTEGRATION TESTS

Certification of the infrastructure

+ Safety: infrastructure system

must work properly

% Cost: large number of test runs

at different speeds

% Risk: over-speed derailment

LGV Tanger - Kénitra

The use of dynamic simulations for the certification of the Moroccan new High-Speed Line Tanger-Kénitra Page 4



MULTI-BODY SIMULATION FOR THE CERTIFICATION

Improved infrastructure certification LGV Tanger - Kénitra

+ Safety: extended test conditions

(e.g. train speed)

% Cost: reduced number of expensive

test runs

+ Risk: replacement of problematic
measurements by simulation

(e.g. over-speed)

The use of dynamic simulations for the certification of the Moroccan new High-Speed Line Tanger-Kénitra Page 5
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WHAT IS MULTI-BODY SIMULATION ?

High-speedtrain model (=] '
(TGV Duplex) i
+ Train model: system composed of rigid bodies B O 9 5 # I
and suspensions % % % % g

+ Track model: track geometry and design
coming from measurements

« Dynamics: real or theoretical train speeds with

simulated wheel-rail contact

+» Qutput: forces and accelerations in

measurement points

The use of dynamic simulations for the certification of the Moroccan new High-Speed Line Tanger-Kénitra Page 6
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MEASUREMENT OF THE TRACK GEOMETRY
Dedicated Track geometry recording train

+» Measurements for track assessment

% Treatment for simulation purposes

++» Data Verification with theoretical data or cross-check
ALIGNMENT LONGITUDINAL LEVEL

+ Track defects as input for simulations ZW

GAUGE
a3l inn
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VALIDATION OF THE VEHICLE MODEL
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CERTIFICATION OF THE HIGH-SPEED LINE TANGER — KENITRA

Analysed measurements of the High-Speed train il e

Numerical simulationsfor 2 connections to
the classic (already existing) railway network

+ Tanger

« Kénitra

Lagouirs

The use of dynamic simulations for the certification of the Moroccan new High-Speed Line Tanger-Kénitra Page 10
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ANALYSIS OF THE DYNAMIC RESPONSE
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DYNAMIC SIMULATIONS FOR THE CERTIFICATION

Dynamic simulations brought additional
information

= Analysis of critical zones (gap theoretical and !

real test speed) .

= Flexible and fast analysis for various speed
line profiles

= Support for measurement teams

= More reliable and robust high speed line
certification (measurements and simulation
analysis)

The use of dynamic simulations for the certification of the Moroccan new High-Speed Line Tanger-Kénitra Page 13
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CONCLUSION AND PERSPECTIVES

- Today simulation can predict with high accuracy train dynamics on real railway tracks

- A new reliable and a robust certification process was applied to the new ONCF High-Speed Line
Tanger-Kénitra

- Simulation brings additional information to test run measurements
- Critical track defects can be detectedwhere measurements at target test speed are not available
- Validation process is fundamental, and an international standardised process should be proposed in

the future

Multi-body simulation played an important role for the

certification of the new ONCF High-Speed Line Tanger-Keénitra

The use of dynamic simulations for the certification of the Moroccan new High-Speed Line Tanger-Kénitra Page 14
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plan of the presentation

1. The signaling system.
2. Technological difference
3. Organizational difference of the maintenance
3.1 Maintenance conditions
3.2 Equipment required for HSL maintenance

3.3 HSL maintenance profiles and training

Highlighting the technological advancement of the LGV compared to the conventional ONCF line Page



The signaling system
The 5 problems

+ Circulation Spacing to avoid catching-up

% Traffic protection inthe establishments (convergence, shear, etc.),
% traffic, in both directions, on the same way

% Risk of derailment due to excessive speed,

% The crossing of railway tracks by roads on the same level (level crossings).

Highlighting the technological advancement of the LGV compared to the conventional ONCF line Page
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The signaling system
Classical signaling limitation

The experience acquired with lateral signaling on conventional lines has shown the limits of this system and the difficulty of
transposing it to a high-speed infrastructure:

+“ Punctual information when passing each signal (no information on the evolution of the signal between two signals),

+“ Visual observation of the next signal is sometimes difficult, for topographical or simply atmospheric reasons (rain, fog,
show, etc.),

« LackLack of flexibility after passing a closed signal as long as the next signal (which may open) has not been identified
with certainty.

% The contribution of the pre-announcement (flashing green light), which adds a block to the stop sequence, does not

solve the problem of speeds above 220 km/h.

Highlighting the technological advancement of the LGV compared to the conventional ONCF line Page
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Technological difference
Signaling of the classic line

% interlocking posts

% Train spacing installation

+“ level crossings

Highlighting the technological advancement of the LGV compared to the conventional™C
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Technological difference | |

il

High speed signaling
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+» Signaling:
= interlocking post SEI 2006

= Sensors(DVL, DSI, DCV)

+» Centralized control PCD

= trafficmanagement
= Managementof temporary signaling (GEST)
= Automatictrain programming

+* Remote _monitoring

= Assistance inthe maintenance of signaling subsystems,

------

= Energy,

= Concentration of maintenance information

Highlighting the technological advancement of the LGV compared to the conventional ONCF line Page
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Technological difference
High speed signaling

+* Telecommunication :

=  Multi-service network

= Telephony
“» Energy :
* Main and emergency powersupply
« Safety
= Anti-intrusion system,

= Videosurveillance,

= Access control

Highlighting the technological advancement of the LGV compared to the conventional ONCF line

Page



Organizational difference of the maintenance
Maintenance conditions

In order to ensure the maintenance of the high-speed lines, traffic interruptions are essential both day

and night.

+ During the day, to ensure surveillance, work stoppages of 1 hour and 15 minutes between trains,
i.e. 1 hour effective, are planned.

% At night, to ensure maintenance, work stoppages of 6 hours per track, including 4 hours

simultaneously, are to be planned.

Highlighting the technological advancement of the LGV compared to the conventional ONCF line Page
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Organizational difference of the maintenance

Equipements required for HSL maintenance

% Trackside tracks

% Protective devices for personnel safety

% Road access

“ Pedestrian access

% Access devices due to fences (gates and doors).

% Specifictools

Highlighting the technological advancement of the LGV compared to the conventional ONCF line
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Organizational difference of the maintenance
HSL maintenance profiles and training

In addition to the classic line training, HSL maintainers undergo specific training
for HSL accreditation:

+“ Specific training for the protection of personnel working on the HSL
“ Specific training for the maintenance of HSL equipment (computerized

interlocking, ERTMS, centralized control, telecommunications, etc.)

Highlighting the technological advancement of the LGV compared to the conventional ONCF line
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A hybrid numerical model for evaluating railway slab
track resiliency under atmospheric actions
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1. Introduction
Framework and goals

High demand railway solutions

Ballasted track 0 Q Slab Track
Vast accumulated Structural performance
experi A@ T 1 " Track ; ilabili

perience A rack availability

Pronounced geometric A ? Lack of confidence about its technical
quality deterioration l # effectiveness in the long-run

Development of anumerical tool:

Prediction of short- and long-term slab track behaviour

A hybrid numerical model for evaluating railway slab track resiliency under atmospheric actions Page 3
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1. Introduction .

Railway train-track dynamic model
Architecture of HI-Track: a dual approach HI-Track

------------------------------------------------

Dynamic Response of the train

DL-Track SP-Track

: 3D FE reduceddynamic : : O . 3D FE nonlinear
. train/trackmodel : i train/ track model
Output Track P Output
Track displacements deterioration Stresses/ strains
Track accelerations : Concrete damage
Sleeper reaction u o Soil settlement

*
-------------------------------------------------------------------------------------------------------------------------------------

A hybrid numerical model for evaluating railway slab track resiliency under atmospheric actions Page 4
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2. Dynamic train/ track model: DL-Track
Track modelling and substructuring analysis

DL-Track
3D FE reduced dynamic train/ track model

o

Complete Reduced model N Reduced model Complete
model  (Superelement) Superelements™ (Superelement) model
I Vehicle Track

l | model .. settlement

Track
model
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3. Nonlinear train/ track model: SP-Track

SP-Track

3D FE nonlinear train/track model

*

Train load
- +
Temperature
Concrete .
., Contact elements cracking reinforcement
detailling

between layers

Reinforcement bilinear
¥ model (= f, E)

Concrete brittle behavior
(William and Warnke

yield criterion
(> fo, four, by, b) Concrete loss of Temperature
cm2 'ctmy 7 C

. stiffness differentials o

Syears

A hybrid numerical model for evaluating railway slab track resiliency under atmospheric actions Page 6
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4. Long-term hybrid model: HI-Track

Track deterioration
Concrete damage
Cy
0,8
IO,6
? 04
0,2
0 = -
1,E+00 1,E+03 1,E+06 1,E+09 1,E+12

A hybrid

Load cycles to failure N

numerical model for evaluating railway slab track resiliency under atmospheric

¥ Concrete damage :

+

Soil settlement

Thermo-
hydro-mechanical Dynamic response:
response
0 1 Years 2 3

Permanent

actions

Page 7
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4. Long-term hybrid model: HI-Track
Validation and calibration

Field | @ mTFSA

. W padi

LGV-Est Valencia — Tarragona Cologne-
(Chauconin) (Benicassim) Frankfurt

A hybrid numerical model for evaluating railway slab track resiliency under atmospheric actions Page 8
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5. Results
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5. Results 0,4
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6. Final remarks

It can accurately evaluate:

*
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DL-TI‘aCk substructuring technique;

3D FE reduced dynamici: v Very fastcomputing; > Differentsetand combinations of vehicles;
train/ track model v Tridimensional settlement; : . .
:! v Faststeady state dynamics. »  Track heterogeneities scenarios;
.‘ ------------------------------------------- ¢ ¢UNNEENEENEENEENENENENEEEEEEENEEEEEEEEEN ,“ > Differentweatherpatterns(prOgreSSive Climate
"2 v Adaptive time step; change);
HI-TraCk :: v Dual approach between sub-
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: long-term model 7 wesine: sleden. > Upgradingexisting systems;
» Newreinforcementand recycled material;
] v’ Brittle concrete behavior;
SP-TraCk v’ Rebar detailing; > Integration of design recommendations on

v' Temperature and transient
trainload;
v' Slabwarping.
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3D FE nonlinear condition based maintenance programs.

train/ track model
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RAIL HOF DIGITAL
PLATFORM
https://railhof.org/
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Manager Human & Organisational Factors and safety
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RAIL HOF — A DIGITAL PLATFORM TO IMPROVE SAFETY
High level objectives

+“ Aviation and nuclear have global networks to build and share knowledge aiming to

improve safety and performance in their respective domains;

% The railway sector does not yet have free access to a similar global network or

platform;

% Concrete cooperation between UIC and ERA and members to promote HOF in the

railway sector.

% What will RAIL HOF be for members?
% a knowledge network on HOF and safety

% avirtual platform which will evolve according to their needs

RAIL HOF DIGITAL PLATFORM
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A HOF DIGITAL PLATFORM AT THE SERVICE OF THE RAIL SECTOR
Approach
% A user-centred approach has been applied to better capture user needs and

then use these to determine design requirements, content and functionality and
usability.

% This approach was used all along the development process of RAIL HOF from

the needs analysis to the development of the platform.

% This platform will be enriched by your knowledge and operational experience

“RAIL HOF is made for you, by you and needs to be kept alive by you-the railway sector”

RAIL HOF DIGITAL PLATFORM
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INVOLVEMENT OF THE RAILWAY SECTOR

A structure composed of 3 sections: R A ‘ L
% a Website (htips:/railhof.org/)
% a LinkedIn group (https://www.linkedin.com/showcase/rail-hof/) 7 S
% a Private area and secure for members H r.w F

Moderation of RAILHOF

% The HOFWG also determined the end users of this platform from HOF specialists, through frontline and safety
managers, to CEOs as well as their more specific needs in terms of content.
% An editorial team was established to:
+ Structure the website's headings and subheadings and to initially populate the site with content.
% Moderate the LinkedIn group

% Validate the information and new content that will be proposed

RAIL HOF DIGITAL PLATFORM
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RAIL HOF PLATFORM IN ACTION

INTRODUCTION AND HOMEPAGE

Welcome to the Human and Organisational Factors (HOF)
Digital Platform, the new interactive forum for sharing and
exchanging knowledge and information on HOF, Are you a
HOF Navice, Trainee, Specialist, Manager, CEQ in European
or intemational railways?

Are you coming from another mode of transport or from
another industrial sector? Come and enter our HOF
community-based Digital Platform! It is easy to find, share,
exchange information, best practices, articles and mare an

this secure and user-friendly platform,

This platform brings together materials and resources to
suppart understanding and application of HOF in the
railway sector, The platform links to information on
recognised HOF topics and methods relevant to the railway
community, as well as providing links to other industry

sectors such as aviation, nuclear, and healthcare,

You may also be interested in HOF safety documents that
are or will be produced based on the experience of railway
members, On this platform, railway know-how will be
highlighted thanks to case studies, good practices, return
on operating experience and, more generally, the
experiences of railway members when integrating HOF into
the SMS, for example, but also when they have to
implement a safety culture or work on safety leadership,
Many HOF topics are covered in the “resources” tab and are
divided into 4 main themes: Enhancing safety management,
HOF regulations, standards and tools, Human performance,

HOF in practice.

JOIN US

WHAT IS HOF RESOURCES jo)

RAIL HOF DIGITAL PLATFORM
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RAIL HOF PLATFORM IN ACTION

JOIN US

JOIN US WHAT IS HOF RESOURCES £

Are you interested in HOF? Are you involved in HOF activities?

You want to learn about Human & Organisational Factors? Safety culture, non-technical skills, health and safety, more?
Join us on this international and transversal network which capitalizes the valuable and enriching information and material, either
academic nor Railways oriented, on the organizational and human factors that you need.

Do you want to leam about Human & Organisational Factors? Safety culture,

non-technical skills, health and safety, more? :
& Join us on LinkedIn

Join us on this international and diverse network which captures in one place
the valuable and enriching information and material, either academic or
practical railways-oriented, on the organizational and human factors that you

need.

Are you an HOF expert?

Are you a Rail Human and Organisational factors expert, a Rail Safety expert, a Railway Head of safety, or other? This space is
made for you. Here, you have access to confidential information and can even create or participate in a discussion forum to

initiate conversations and exchanges with your peers.

Join our members area

it |\ ' l b
N
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WHAT ISHOF & FAQ
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RAIL
HeF

What is HOF?

Human and Organisational Factors (HOF) is a scientific discipline concerned with the understanding of
interactions between humans and other elements of a system, and the profession that applies theory,
principles, data, and other methods to design in order to optimize human well-being and overall
system performance (International Ergonomics Association). Outside of the rail sector, HOF is often

referred to as either Human Factors (HF) or Ergonomics. All three terms have the same definition.

HOF integrates knowledge in the physical and social sciences such as Management Science,
Sociology, Design Science, Political Science, Economics, Psychology, Physiclogy, or Engineering to
enlarge the scope of study and investigation while considering organisational, institutional, cultural or
political contributors to safety. The term “organisational’ has been introduced to highlight the
organisational level of analysis and not only the individual level although obviously organisations are

composed of individuals. (European Railway Agency)

Besides supporting the integration of safety at the design stage, the HOF approach provides concepts
and methods to identify the gaps between the task (work as prescribed or expected), and the activity
(work as actually performed or experienced and reported by workers). These gaps, whether
concerning the task or/and the activity are problematic as they are a source of residual risk and need

to be taken into account. (European Railway Agency).

This allows a better managing of workplace reality in complex erganisations such as railway socio-

technical systems, which is critical to lead to safety improvements. (European Railway Agency).

What are HOFs in concrete terms?
Why do people make errors?

What are non-technical skills?

What are error prevention techniques?
Why do people break rules?

What are performance influencing factors?

JOIN US WHAT IS HOF RESOURCES D
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RAIL HOF PLATFORM IN ACTION

RESOURCES: ENHANCING SAFETY MANAGEMENT

JOIN Us WHAT IS HOF RESOURCES D

RESOURCES

Enhancing safety management HOF regulations, standards and tools Human Performance HOF in practice

The safety management system (SMS) is part of the business processes of the organisation and is not just a paper-based system for with the regulatory framework. The ERA identifies that “the purpose of the SMS is to ensure that the

organisation achieves its business objectives in a safe manner and complies with all of the safety obligations that apply to it" and that “Adopting a structured approach enables the identification of hazards and the continuous management of risks related to an organisation’s own

activities, with the aim of preventing accidents.”.. ~ Read more

Safety culture Safety leadership Return on operating experience

HOF in change management HOF in event investigation HOF in Design

HOF in risk management Just and Fair Culture Competence management system
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HOF REGULATIONS, STANDARDS & TOOLS

JOIN US WHAT IS HOF RESQURCES

RESOURCES

Enhancing safety management HOF regulations, standards and tools Human Performance HOF in practice

The systematic integraticn of HOF cannet be done without having a consistent reference base in the form of regulations, standards and tools. This basis makes it possible to develop the integration of HOF in the Safety Management System (SMS). This common reference allows for

standardisation of HOF both within and between companies. Indeed, the systematic integration of HOF into the European railway sector at the end of the twentieth century and the beginning of the twenty-first century was not a prierity for all. It was necessary to develop a common vision,

common definition and tools which allowed the sector to build a common understanding of HOF... Read more

Safety regulations Standards 5x5 model

Human centred design HOF models
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RESOURCES: HUMAN PERFORMANCE

JOIN Us WHAT IS HOF

RESOURCES

Enhancing safety management HOF regulations, standards and tools Human Performance HOF in practice

The term Human Performance refers to the contribution that humans make to the perfermance of a system. It describes how people carry out their work whether as an individual or as a team, in order to meet a required objective.

From a HOF perspective, human performance is a key focus when considering how a system can be optimized, as well as where it can be vulnerable to failure. When systems are designed to accommodate the capabilities, limitations and skills of the people who utilize them, human

performance can ensure those systems are optimized and functioning well. When they are not, human performance can be impacted, and the system becomes vulnerable. Effective systems are tolerant of human error or human failure because they have been designed to anticipate and

Read more

quicKly recover from it — and rail systems are no different..

Non-technical skills Fatigue management Human error (and violations)

Workload

Vigilance and distraction

Fitness for duty

Physical ergonomics Stress Situation awareness

Attention
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RAIL HOF PLATFORM IN ACTION

HOW TO SHARE A REFERENCE IN RAILHOF?

RAIL
' JOIN US WHAT IS HOF RESOURCES
HwF L

Reference
Your name Your email address *
Virginie PAPILLAULT papillaul@uic.org
Title =
Why people makes error?
Company/Qrganisation * Position *
International Union of Railways (UIC) Human and Organisational Factors and safety culture manager

Short description

investigation, not the end point. Ok, somebody did something wrong, but why? What was it about the person, the task, the team, and most importantly the
organisation that influenced the error?

URL (weh address)

Legal aspects
Author * Co-authors
Nora Balfe (Irish Rail) Jayne Yeo (ERA)
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RAIL HOF PLATFORM IN ACTION

HOW TO SHARE YOUR EXPERIENCE IN RAILHOF?

RAIL

= JOIN US WHAT IS HOF RESQURCES
HeF L
Your name Your email address *
Nora Balfe nora balfe@irishrail ie
Title *

Safety Leadership training in Irish Rail

Author *

Nora Balfe

URL (web address)

What are key HOF issues?

Insh Rail identified a need to refresh their senior managers on gafety leadership, to highlight the importance of leading by example and to creaie awareness of the pivotal
role of leaders in shaping the safety culture of the organisation

What did you do?

Irish Rail trained six of their safety team in delivering ERAs 1 day Safety Leadership training programme, and rolled this training out to senior managers across the
business. The training Covers several areas of Safety Leadership and Safety Culture, including an gverview of Human and Qraanisational Factors, developing a safety
vision, the importance of anficipated conseguences in shaping behaviour, just culture, and graganisational decision making. Sessions were held every two weeks at gur
training centre and approximately 130 managers were trained in the first nine months of 2022. The training is interactive, and participants are gncouraged to reflect on how
the topics covered apply to their own behaviours and areas of the business, as well as on what their key take-aways from the training are.

£

What were the results?

The feedback ffgm the training has been yery positive, and thers
further developing our Just Culture policies and processes

now an initiative to develop similar training for key frontline managers and SUPEIVISOIS as well as
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Anticipate catenary
settings and prevent
catenary incidents with

Valéry BOUCLET deep Iearn I ng

A4 »
Catenary measurements expert, SNCF, France ~Z ONCF s,] 19/
Session 4-3.4 Operational performance / RAMS ’
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Using videos of the pantograph-catenary interaction
Description

% The choice fell on a "basic" uEye ethernet camera equipped
with a simple lens without any special filter (Fig 1a)

% Images are in jpeg format and are grouped into video
sequences (AVI format) of 10 km or 4 minutes maximum to
avoid having files too large to view

% The cameras are installed in each lookout of the train (Fig 1b)
and each video will have an inlay of the Ferro localisation
(line / track / km/ hm), atime stamp (date / time) and the

speed of movement.

Fig 1b : View of one of the IRIS320 lookouts

Anticipate catenary settings and prevent catenary incidents with deep learning Page 1
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Nature of works

SNCF use videos of the pantograph-catenary
interaction since many years

431000 V1 081+100

% The videos are already regularly made available to High
speed lines within 15 days with dedicated viewing software
(Fig 2)

% On several occasions, these videos have enabled our
operators to confirm the causes of catenary disturbances
linked to bad weather or to identify poor catenary adjustment

% The use of the video monitoring is now included in an SNCF

maintenance repository

296Km/h M1

Anticipate catenary settings and prevent catenary incidents with deep learning

%NCF l(l@/

24/03/2021 09:43:24

Iris 320
Fig 2 : Image from IRIS320 videos

Page
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Nature of works

Analyzing the video recordedby lris 320 monitoring
cameras

+ Discriminate the different components of the catenary
(contact wire) and the pantograph(Fig 3)
% Automatic PK reading is performed by using the OCR

Anticipate catenary settings and prevent catenary incidents with deep learning

%NCF y@/

Fig 3 : Discrimination work for the

different components

Page
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Conclusion

The videos are already regularly made available to
High speed lines within 15 days through the IRIS320
train (Fig 4). On several occasions, these videos have
enabled our operators to confirmthe causes of
catenary disturbances linked to bad weather or to
identify poor catenary adjustment. The use of the video
monitoring is now included in an SNCF maintenance
repository.

With deep learning, SNCF Réseau hopes has
acquiring a system capable of detecting weak signals
indicating a drift in catenary settings. In the end, this
projectwould make it possibleto anticipate the
adjustment work and prevent the risk of catenary
forking.

Fig 4 : IRIS 320

Anticipate catenary settings and prevent catenary incidents with deep learning Page
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MESEA: on the track to
Operational Excellence

Jean-Bruno Delrue — CEO
Session4-3.4 Operational performance / RAMS
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October 14, 2005
Decision to build the Tours-Bordeaux HSR
within the framework of a concession

September 15, 2008
LISEA submits an initial offer to

RFF

June 30, 2011

Award of the LGV SEA
concession contract to LISEA

2012
Civil engineering works

commencement
Summer 2016

First test runs of a TGV at 160 kph
between Nouéatre - Maillé and
Villognon. Gradual increase in speed
until 320 kph in August.

February 28, 2017
Inauguration in Villognon

March 31, 2017
Safety Agreement delivery by EPSF

60

FIRST STEPS

uuuuuuuuuuuuuuuuuuuuuuuuuuuu
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July 2, 2017
First commercial train

2018
Lost-time accident rate: FR1=32.46

January 2019
Training agreement and start of
MESEA Academy

December 21, 2021
Triple Crown
ISO 45001, 14001 and 9001

March 2022
Renewal of Safety Agreement by EPSF

July 8, 2022
5th anniversary Celebration

September 2022
Lost-time accident rate: FR1=3.15
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Eve Eve

RESEAU VOYAGEURS

Concession _
Contract (50 years) Clients

SHAREHOLDERS
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Providing operation and maintenance // "
of the SEA HSL under a public-servicesemit; ' -
in orderto deliver safe, performant / P
and sustainable route capacities. =
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WORKFORCE & TRAINING

38 000
35 000
- 2_=
2015 2016 2017 2018 2019 2020 2021 2022
ki Permanent k== Apprentice ====Training Hours
mesea

nnnnnnnnnnnnnnnnnnnnnnnnnn

%NCF uic’

250
200
150
100

50



N

"“MIGHSPEED i
PERFORMANCE ONCF RiEL/

Punctuality Major incidents Comfort
(mn/1000 trains.km) (> 200 min) (track leveling / NL)
g .62 052 JE
> z
6
B 5 \_/\/ 025
4 0.54 oz} o.54
-1.77 3 m m 05
7 0.45
H B =
o 04
2017-2018 2019 2020 2021 2022 2017-2018 2019 2020 2021 2022 2017-2018 2019 2020 2021 2022
M SCOre  emmmTarget W Score emm=Target —T3rgel em—ScOre
Availability Other incidents Comfort
(mn) (< 200 min) (% of 200m zones where NL>0.9)
130 11.00%

110 [ 10%  10% | 10.00%
m 9.00%

90 8.00%
70 7.60% 7.00%
- = = | 7.60%]
105 ————— = 6.00%
- — — . — 50
— [6.01% | 5.00%
H Ex °
30 4.00%
2017-2018 2019 2020 2021 2022 2017-2018 2019 2020 2021 2022 2017-2018 2019 2020 2021 2022
N SCOre e Target N SCOre e Target e Target emm—Score

mesea

MAINTENANCE SEA TOURS - BORDEAUX



uic / -
)  HIGHSPEED INNOVATION / HYPERVISION - TIME '%WCF uic’

& N°2 - Défaut climatisation S...

CHRONOLOGIE NFORMATIONS  INTERVE
Marc Hamil
Adr

MER., 27 MAI 2020 14:46
Etat du climatiseur
an Doe

@ Dérangements
MER., 27 MAI 2D20 14:45
Arrivé au PK

ean Dos

“ Carte

*g Emprise: MER. 27 MAI 2020 14:43
L'opérateur MESEA demande DFV
@ Astreintes a-u_ .F’C-D

m Occupation des voies LINTERVENTION EST PROGRAMMEE LE
27/05/20

Actions A\ Acces refusé

Le PK se lrouve dans une zone de
dangers:

LE DERANGEMENT EST PRIS EN GOMPTE

‘. Appeler

Projection de ballast

WMAR, 26 MAI 2020 1

T2 - Hypervision appelle I'opérateur
£E Prétérences = MESEA

J'AI COMPRIS

Q) Déconnexion

mesea

MAINTENANCE SEA TOURS - BORDEAUX



uic , Z e
HIGHSPEED SE@CLOUD - GEOVOIE “Z ONCF Q1ic/

—_—
Lisea

usea — e o sas00m0 6300000 —_—
= Mesures DRING o) o=

( derniéres tournées ) |

de maintenance

e

N dopérations par PK - voie 1

|
o e ﬁ;.;\,»,,uwmm@mfmm-‘l‘qufwmﬂﬂﬂ rrmuw ure il Ao
3 ,AA ‘ @ @

Histarique des opérations - voie 1 Historigue des opdtations - vois 2
sevsn mee e e x
o, J oo 123 asis o wnuwr 214 slefrae

io Yo o v 'W'v'\*d‘”"v”r‘ AN A ADAN AR A iy

A

A A "‘\,Mf\u" i i A A s M e

| 150 — oo i v
5 . o e

216 12018 i 00m
217 18 bl 10

Visualization module Tamping records

wsee . . LGV Nouitre Villognon Clérac
neses  Reporting hehdomadaire Evolution du NLE
NL 054 g5 0.56 0.50
s e
e e NLE 741% 819% 917%  462% 010 pyg======mm=scemesmcssseeasessssssssnssAsSSSI aanans-
O——O0 . — B
£ % e VA  gs567 9401 9564 6380
L - — g
a it L A 606 822 533 448 =
L —— au VR =
LI B8 481 & e
e bt Mt oo i
et .00 - =
Maiure déiut eioriont V1,001 500 1 More | fae ase =
e TR
ST 0T e T
Voia 12407/2021 V1002100 1 owire | base e o o .
ot 1240773021 V100300 1_Noutre | False o3t a2 3003 2024
s ®LGY @Nouatre @Viicgnon date mesure of dioid libelle_base s prediction sens e
eyt B el o S 8 7
o eomrs ) e Tae  oema | 40
B T i s
YOOI VANELES. 18T\ Moy fabe_wormad ] a8 15 lots imposés @ 35 lots imposés Préconisation &
TR VoAt % Diedee e s | 2108 . :
GO VDD 2 Ao e nomw | 23 @ 15 lots chaque année @@ 35 lots chague année

Reporting mnesea Predictive approach

SIS LTI




0,6

42 802ml

52161ml
15% cumulative tamping /yr

2022
B1N/B2N
ZCA MESEA

ZoNCF uic/

50 474ml

101 746 ml
25% cumulative tamping /yr

r

2021
B1IN/B2N
ZCA MESEA

INNOVATION / SE@CLOUD - GEOVOIE

45154ml

76 696 ml
20% cumulative tamping /yr

B1N/B2N
ZCA MESEA

2020

69 527 ml

55650ml
20% cumulative tamping /yr

B1N/B2N
ZCA MESEA

2019

101757 ml

263160 ml
42% average tamping /yr

2017/2018 (17 months)

B1N/B2N
ZCA MESEA

Morocco 2023

"“HIGHSPEED

200%

\

wn
=
=)

0,35
03

zeoz/et
2ozt
zzoz/ot
7202/60
T702/80
T202/L0
7202/90
20z/S0
7202/v0
720Z/E0
2202/20
720Z/10
Teoz/et
T20Z/T1
TZ0Z/0T
T20Z/60
TZ0Z/80
TZ0Z/L0
TZ0Z/90
T20Z/50
TZ0Z/v0
T20Z/€0
1202/20
1202/10
0202/21
0Z0Z/TT
020Z/0T
020Z/60
0202/80
0202/L0
0202/90
0202/50
0202/v0
0702/€0
020Z/20
020Z/10
6102/21
610Z/TT
6102/0T
610Z/60
6102/80
6102/L0
6102/90
6102/50
6102/r0
610Z/€0
6102/20
610Z/10
B10Z/¢T
810Z/TT
810Z/0T
8102Z/60
8102/80
8T0Z/L0
8102/90
810Z/50
) 8T0%/v0
e 8102/£0
| 810Z/20

e 8102/10
R I H{ AN W IO » T GRS SESER m ..... - LT0E/2T

LT0Z/TT
£70Z/0T
£702/60
£70Z/80

18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

—e—NLE NL
mnesea

MAINTENANCE SEA TDURSE -

69



b b

o
T S

e
. . .
L

wys

JETHANK YOU « g

AR ' o Yo NS ~ T iy
N . §o T At o = + 3 DR,
T o - ~ A\ .
A » . e

S
S 3
= e ¥

y .
p » A
8 i

MHMAINTENANCE SEA TOURS | BOROEAUKX

FOR YOUR - - e AR R 5 b
ATTENTIQN#a ' i Y. SR L

RAILWAYS

@ "HIGHSPEED  “oncr yic/ SYSTFA  VINCI ve




	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27
	Diapositive 28
	Diapositive 29
	Diapositive 30
	Diapositive 31
	Diapositive 32
	Diapositive 33
	Diapositive 34
	Diapositive 35
	Diapositive 36
	Diapositive 37
	Diapositive 38
	Diapositive 39
	Diapositive 40
	Diapositive 41
	Diapositive 42
	Diapositive 43
	Diapositive 44
	Diapositive 45
	Diapositive 46
	Diapositive 47
	Diapositive 48
	Diapositive 49
	Diapositive 50
	Diapositive 51
	Diapositive 52
	Diapositive 53
	Diapositive 54
	Diapositive 55
	Diapositive 56
	Diapositive 57
	Diapositive 58
	Diapositive 59 MESEA: on the track to Operational Excellence
	Diapositive 60 FIRST STEPS
	Diapositive 61 FACTS & FIGURES
	Diapositive 62 STAKEHOLDERS
	Diapositive 63
	Diapositive 64 OUR ORGANIZATION
	Diapositive 65 WORKFORCE & TRAINING
	Diapositive 66 PERFORMANCE
	Diapositive 67 INNOVATION / HYPERVISION - TIME
	Diapositive 68 SE@CLOUD - GÉOVOIE
	Diapositive 69 INNOVATION / SE@CLOUD - GÉOVOIE
	Diapositive 70

