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Digital twin for railway
asset management.

STEP 1

Setting the requirements to make a digital twin of railway system for
operation and maintenance sectors.

STEP 2

Architecture of infrastructure network’s system digital twin, Making a
skeleton of this digital twin and a data model.

STEP 3

Data acquisition from different sources and processing.

STEP 4
Data visualisation Dashboard for decision-making.

STEP 5
Use cases for asset management.
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STEP 1

Setting the requirements to make a digital twin of railway system for operation and

maintenance sectors.

. Have more train, which arrives on time and safe.
. Carry out asset management for our railway assets.

Design

+ Designers
+ Assets managers

Decide and design the
works should be carry out
on the infrastructure.

Short comparing to other phases

Build

+ Work company
+ Project Manager

Carry out the work to be
done on the
infrastructure.

Relatively long

Operating

+ Assets managers
+ Operators
+ Maintainers

Ensure system reliability
and availability.

Maintenance

+ Assets managers
+ Maintainers
+ Operators

Ensure the maintenance
of the railway network.
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STEP1-1

Setting the requirements to make a digital twin of railway system for operation and

A digital twin is a digital replica of a physical system that connects with railway infrastructure and working practices. Its input
comes from the reference databases and sensors fitted in the infrastructure that serve to keep this data up-to-date in real

maintenance sectors.

time throughout the system lifecycle.

DIGITAL

PHYSICAL

SYSTEM Maintenance and

operating activities

OPERATOR

Interaction between physical system, digital twin and operator.

aims to a global cyber physical system (CPS)
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STEP 2

Architecture of infrastructure network’s system digital twin, Making a skeleton of this
digital twin and a data model.

Configuration management level

2 .
s Analytic level
) 1
Information level
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STEP 2 -2

Architecture of infrastructure network’s system digital twin, Making a skeleton of this digital twin
and a data model.

Skeleton of DT

Information level

b= Document Sl ©

- CR S Ni(Gare)

] Schéma de consigne sl ni

]~ Corps de consigne sll NI =
- Synoptique suivant limportance de la gare

[~ CR SI1 N2(Ligne)

I~ Schéma de consigne sl n2

\ Corps de consigne sl N2

I~ Plan de poste d'alimentation

™ Connexion de la CAT

] Carnet de montage (]

== Carnet de ferrures
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’m

I Descriptif chantier(Schéma d'armement) (]

I Dossler LRS ©

Pochette Suivi LRS
T* de pose des ralls
Fiche d'incorporation d’'ADV
Fiche de liberation LRS (]
[~ Revelé d'ouverture des joints ordinaires

| Fiche de reglage de dispositif de dilatations
LRS (AD, JGP)

Distance (mm)
T* du rail(lors de la mesure)
Valeur des cotes

- Précédure chantier

]~ Rélevé d'obstacles - si besoin

L ol

station platform

I Cote LetH )
I~ Portilion en fin de qual
I OA sur qual( passerelle, paso...)

|_ Plan Préparatoire Occupation du Quai -
réalisé et annoté (PPOO)

I Relevé de la position des quais existants

Tenir compte du respect de IIN0163 pour
L lmplantation des quais(notamment vis-4
vis de larrivée du matériel Régiolls sur le
réseau)

I DOE (listing complet IC04045)

| DIUO(pour savoir comment mainteni I
ouvrage)

I~ Conventions
]~ PV O(Initial)
]~ Compte-rendu de la derniére visite des OA

| Liste des OA/OT en surveillance renforcée
spéciale

I~ implantation des plezzo
] Avis de construction nouvelle

I~ Avis de démolition ou de dépose

- Liste des PRa/PRO

Electrical and mechanical
system

I~ Les essals de zone

Les essais de rail cassé

I Fiche de maintenance

| PV de vérifications techniques et d
préalables
exploltation

I Plans techniques version MES

I Pieces techniques version MES

I Proces verbaux dimplantation

I Consignes roses de PI-PR

I Consignes vertes pour installations

\ Schémas de ligne de I'équipement

‘essals

PV de mise en service et de mise en

MISTRAL
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STEP 2 -3

Architecture of infrastructure network’s system digital twin, Making a skeleton of this
digital twin and a data model.

Data model for
Track and
catenary

model.

class Cat_v2

Package1::Support_de_rappel

+
+

Date_de_pose: Real
numero_du_support: Integer

|

/

Package1::Armement_caténaire

Chaise_anti_balangant: boolesn
Desaxement_fil_de_contadt: int
Hauteur_FC: Real

Type: Enum{)

4

Package1::Aiguillage_Catenaire

Blocage chaine suspension: Bodean
ConcerneLaVP: Boolean

Date de pose: Real
DateDeDernierRemplacement: Real
1D: string.

S T T

NumeroCantonVoleDeviee: Integer
Regularise: Bookean

Type: enumeration2

Type daiguiliage: String
VitesseCatVoieDeviee: Integer
VitesseCatvoieDirecte: Real

Packagel::Support_caténaire

.

Concerne_ia_VP: boolean
Date_de_pose: Real
Hauteur_FC: Real
Localisation: Enumeration1
Numero_du_support: String
Type: Enum()

v

9

Package1::Portée_caténaire

+ Hauteur_ligne_aerienne: int

'

Package1::Canton_de_pose (TIR)

DN

1 canton de voie directe

de dernier remplacement: Resd

Numero_de_canton: String
Plage de regularisation: Real
Profile FC: String.

Type d'electrification: String

Packagel::
Type_Archet_de_pantographe

+  Libelle: String

Packagel::
Type_de_ligne_aerienne_de_cortat

Fonce de contact: int
Ubelle: String

+
+
+
+

Package1::Sectionnement
éléctrique elementaire (SEL)

+ Id: char
+  Localisation: Enumerationl

Packagel:: ”
Famille_de_catenaire Type_de,
+  Libelle: String + Vitesse y
+  Vitesse v

Package:
Anti_cheminement

Packagel:AdV

+

+

+

Libellé: String
localisation: Enumeration1
Numero: String

Package1::Zone_commune

Chaise de relevage: int
nbre de portée: Enumerationl
Type: String

Package1::Conducteur

+  Fonction: Enummerations

N

NN S

[

Packagel::Ancrage

D>

+

Fictif: boolean
Position: String
Type: Enumi)

Catenary data model
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STEP 3

Data acquisition from different sources and processing.

Track and catenary High

Legacy Databases ]
Output Renewal train

3D points cloud

Drone pictures

Operator on site

loT, sensors

data modelling
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STEP3 -1

Data acquisition from different sources and processing.

N
=

Data collection Structuring data Processing data Updating databases
Collecting different Organize data for Extract information Update the
information from easier from raw structured digital twin
different data sources. processing. data. databases.
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STEP 3 -2

Data acquisition from different sources and processing.

Interrupting device Tensioning equipment Catenary pole

Example of 3D point cloud data processing

Deep Learning for Object Detection in Point Clouds

10 - 17 DECEMBRE 2020 m
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Data visualisation Dashboard for decision-making.
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STEP 5

Use cases for asset management.

Asset Management covers all the activities of an organization which contribute to optimize i
. the risks, the costs, and the performances of physical assets, regarding its strategic and !
' business objectives. ;

i The asset manager, based on the
| digital twin updated may

i have several possible services

| depending on its needs.
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STEP 5

Use cases for asset management.

Before work

During work

Data collection Data structuring Data processing

22 : -W ===

Update the DT

After work

The asset manager can see all new
changes after construction and
compare them with what was designed
at the beginning.
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https://www.sncf.com/fr
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