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SYSTRA 
A global leader for transportation solutions  

Figures as at end of 2022

A turnover of
€902M

An operational 
presence in 

80 countries

76% of turnover 
achieved abroad

Orders of
€1.6 Bn

SYSTRA is one of the world’s 
leading engineering and 
consulting groups specialised in 
public transport and mobility 
solutions

expertise in transportation

65
YEARS
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SYSTRA has 
contributed to 1 in 2

High-Speed lines in the 
world (>250 kph, 

outside China)

SYSTRA has designed 
1 Metro network in 

service out of 2
in the world 
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Challenges of 
Sustainability 

in Railway Infrastructures 

Railway assets : Characteristics

System of Systems 
organized 

in Network  

Linear and Vertical 
distribution 

at multiple Scales

Maintenance in 
Operational
Condition 

Predictable and 
under constant 
monitoring
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Buildings

Infrastructures Systems

Railway assets : Natures

Railway assets : Lifecycles

A bridge built 
for 100 years

An ugrade of 
signalling
technology 
every 20 years

An extension -
adaptation of 
stations every 
30 years

Everyday use

A railway renewal every 2 years
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NETWORK HEALTH 
STATUS

Challenges : Performance

END USERS 

CAPEX & OPEX

Risk 
Safety

Operation
Sustainability

Asset Knowledge

Challenges : Resilience and Sustainability

EARTH
MOVEMENTSFIRESFLOODS DROUGHT
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+4 Engineering Firms,
+2 Constructors

+2 Academic 

Example : Collaborative Project on French Railways Sector

Partners

Main Challenges : 

Digitalization of the railway infrastructure 
construction and O&M activities

Digital continuity over the entire asset lifecycle

Development of Technologies and Processes to 
support Collaboration around Railway assets

Environmental transition and decarbonization 
of the Railway sector

The MINERVE project is financed by the French government within the framework of France 2030Founded by

Proposed Solution :

Develop Railway Digital Twins to better: 

o Manage Asset Values

o Plan Maintenance

o Mitigate Operational Incidents

o Anticipate Consequences of Climate Change 

Solution(s) ? Industry Consensus

How does Systra 
address digital 

continuity
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Information Continuity throughout the 
Asset Lifecycle

Considering information as a critical resource for the sustainability, 
resilience and performance of transport systems.

Using the information 
to optimise the design 

and construction 
phases

Supporting operations 
through the coupling of 

information representing 
assets and their behaviour         

3
2

DIGITAL 
ENGINEERING

DIGITAL TWIN

BIM

1

Modelling the 
information from 

what will be built

For sustainable 
Infrastructures in line 

with community needs

HIGH-
PERFORMANCE & 

SUSTAINABLE 
INFRASTRUCTURES

3-steps Systra’s Vision  : 

IFC Rail : 
IFC open international 
standard for Building 
Information Model 
exchanged and shared 
among software applications 
used by the various 
participants in the Railway 
industry. 

Provide Digital Replica of Physical Assets

16 739
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O&MO&MO&M

Manage Information at all Stages of the 
Asset Lifecycle

AIM for DIGITAL TWIN 

Hand-OverConstruction/InstallationDetailed Design

Execution
Detailed 
Design

Construction and 
T&C

Project Info. 
Requirements

Asset Info. 
Requirements

PIM

Requirements
Digital Twin 

B.Cases

AIM

Project Info. 
Requirements

Preliminary 
Design

PIM

DOC CAD BIM GIS …

DESIGN AND BUILD OPERATON AND MAINTENANCE

Deliverables

DOC CAD BIM GIS … DOC CAD BIM GIS …

Asset Info. Requirements / Project 
Info. Requirements

PIM Update 

Preliminary Design

19650

Project Information ModelAIM (Asset information models) contains relevant, 
reliable, coherent and interoperable information 
describing the physical asset

Construction – Installation, Approval

Suppliers, Supply 

Tests, Trials, Validation, Verifications

Information required for Asset Management

System Integration

Design

Complete 
Asset Information Models

developed

ASSET INFORMATION MODEL 
More info : Pablo - Group (systra.com)

19650

https://www.systra.com/en/pablo-2/
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DIGITAL TWIN

Plans & 
Diagrams

Supplier 
inform ation

Documents B IM  
M odels

G IS

Points 
Clouds

C M M S

ERP

IW M S

B uilding 
M ngt

IoT

SC A D A

Auscultation

Inspections

Operation and 
Maintenance IS

AIM TECHNICAL REFERENCE

Hot data sources

DIGITAL TWIN

Digital Continuity 
as Digital Twin Enabler

DIGITAL TWIN

Plans & 
Diagrams

Supplier 
inform ation

Documents B IM  
M odels

G IS

Points 
Clouds

C M M S

ERP

IW M S

B uilding 
M ngt

IoT

SC A D A

Auscultation

Inspections

Digital Continuity
as Digital Twin Enabler 
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Structure of 
information

Digital 
Thread CDE-
CMMS-IoT

Railway 
Business 

Cases 
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Structure supported by
Standard Information Schemas

CLASSIFICATION LOCATIONS

PRODUCTS

METADATA

Status 

Author

Reference

Dates

ATTRIBUTS

Performance 

Functional

Supply Chain

Material

Sustainability

Dimension

...

Systems

Sub-Systems

Assemblies

Component
Type

Lines

Network

SectionsFloor

Building
Cluster

Track

CBS

WBS

OBS

ABS

INFORMATION 
SCHEMAS

>>>>
PROPERTIES

IFC, RSM, EULYNX…

KP

Source : [ OntoRail ]

12 006

23 386

16 739

IFC Schema RSM schema

Information Schemas to be mapped
Ontologies alignment enables MBSE

Semantic alignment

Sources : [ OntoRail ], https://rsm.uic.org/

MBSE

SYSTRA 
ROADMAP 2024

https://app.ontorail.org/ontorail
https://app.ontorail.org/ontorail
https://rsm.uic.org/
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CDE mades of :

→ The effective combination of : 
• EDM System
• BIM Platform
• GIS Platform
• Field Platform

→ Synchronized with :
• Contractors’ CDE
• CMM System
• Hot Sources

CDE
Contractor

A

CDE
Contractor

D

CDE
Contractor

B

CDE
Contractor

C

EDMS
Field 

Platform

GIS 
Platfor

m

Point 
Clouds

BIM
Platform

Common Data Environment (CDE)
as an Ecosystem of Applications
Information 

Systems
(O&M)

Hot Sources
ASSET 

INFORMATION 
MODEL 

“Modular CDE” as deployed by SYSTRA

Business need
Manage a wide variety of 
information in an 
ecosystem of business 
platforms and aggregate 
relevant in an asset 
information register

Proposal
Deploy a series of 
Information Management 
platforms compliant with 
ISO 19650 connected with 
APIs

Goals
Allow a broad deployment 
of CDE architectures fit 
for any SYSTRA project in 
compliance with ISO 
19650

19650

Example : Major PMC Project in Middle East 
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Business need
Add to Modular CDE 
capabilities : 
• Configuration 

Management
• Support Engineering
• Historization
• O&M Feedback 

Proposal
Integrate the Digital 
Thread powered by PLCS 
and leveraged by OSLC

Goals
Enable decision-making 
based on orchestration 
between legacy IT and 
Asset Information Model

“Modular CDE” powered by Digital Thread

19650

SYSTRA 
ROADMAP 2024

Service BService B
Service B

DIGITAL 
THREAD 

Identify use cases 
To mobilize the relevant resources

CDECMMS
Requirements

Management
IoT

Maintenance in 
Operational Condition 

Resilience / Climate 
Change effects

Management of 
Degraded Modes

Assets 
Performance

Eco-Design based on Op. 
Feedback

BI DataViz
Probabilistic 

Analysis

Lifecycle 

Assessment (LCA)

SERVICES
Location 

Intelligence

MBSE 

ASSET 
INFORMATION 

MODEL 

Energy 
consumption 

Resource 
Usage

CAPEX/OPEX 
Optimization

RAM-S

BUSINESS CASES

System Engineering 
Simulations

Sensitivity and 
Propagation Studies

Configuration Management
Support Engineering

O&M Feedback
Historization

l 

Logical
Physical

Functional
System architecture

Enabled by MBSE and Digital Thread
Mobilize to serve Business Cases

Customized or Cross-Industry

Railway Infrastructures

SYSTRA 
ROADMAP 2024

AI
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Meeting the Challenges of 
Sustainability in Critical 

Transport Infrastructures : 

How does SYSTRA address 
digital continuity with PLM 
throughout the built assets 

lifecycle? 

Meeting the Challenges of Performance and Sustainability in 
Critical Transport Infrastructures 

Considering Information as a Genuine Asset in the same way as a Physical Asset

Railway Stakeholders see the digital twin as a vector 
for performance, sustainable design and resilience in 
the face of the impact of climate change.

Systra implements solid information management in its 
projects through Modular CDEs (adapted to needs), OpenBIM
principles and industry classes.

Systra is now exploring the alignment of ontologies in its field of expertise to 
develop MBSE and experiment with the use of OpenPLM to provide the key 
components of digital twins fit to serve the use cases of efficient and 
sustainable Transport infrastructures.
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CONFIDENCE MOVES THE WORLD

Etienne PANSART
Head of Digital Engineering Services

SYSTRA Group
epansart@systra.com

• PhD student : 
Hibat Allah BABTY

• Period: 
Nov. 2023 - Nov. 2026 (3 years)

• Academic supervision : 
UTC (B. EYNARD)

• Technical supervision : 
SYSTRA (E. PANSART) and IREX

• Research framework:
MINERVE (Financed by the French government 

within the framework of France 2030)

PhD

INSTANCIATION OF A DIGITAL TWIN 
ARCHITECTURE TO THE CASE OF AN 

EXISTING RAILWAY INFRASTRUCTURE

Development and boundary analysis of a 
Digital Twin Architecture for the 

optimized management of the existing
rail infrastructure

Meeting the Challenges of Performance and Sustainability in 
Critical Transport Infrastructures 

Keywords : #asset information modeling, #Digital Twin architecture based on #PLM services, 
#concurrent engineering, #MBSE, #ontologies for #Railway Domains and use cases


