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Challenges of
Sustainability
in Railway Infrastructures
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Railway assets : Natures .

An ugrade of
Signaling

technology
every 20 years

6

APTTER built

for 100 years

_L. Anextension -

1l adaptation of
in EE cvery

"t 30 years

i

-

f— / Everyday

b
—.




Meeting the Challenges of Sustainability in Critical Transport Infrastructures
PLM Road Map & PDT Europe 2023

ChallengesTPedarmance
= s s NETWORK HEALTH. __

> .~y STATUS

END USERS

CAPEX & OPEX

SYSTra

=

ChallengesResitierice-and-Sustainability

S T - > ~—

~opsEx EARTH
FLOOD.? B e y MOVEMENTS




Meeting the Challenges of Sustainability in Critical Transport Infrastructures
PLM Road Map & PDT Europe 2023

Solution(s) ? Industry Consensus

Example : Collaborative Project on French Railways Sector

Main Challenges : Proposed Solution :

Digitalization of the railway infrastructure Develop Railway Digital Twins to better:
construction and O&M activities

Digital continuity over the entire asset lifecycle o Manage Asset Values

Development of Technologies and Processes to o PlanMaintenance

support Collaboration around Railway assets o Mitigate Operational Incidents

Environmental transition and decarbonization o Anticipate Consequences of Climate Change

of the Railway sector

X 6w

Founded by @ bpi The MINERVE project is financed by the French government within the framework of France 2030
—
RATP N +4 Engineering Firms,
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How does Systra
address digital
continuity
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Information Continuity throughout the
Asset Lifecycle

3-steps Systra’s Vision :

BIM

HIGH-
PERFORMANCE &
SUSTAINABLE
INFRASTRUCTURES

o DIGITAL TWIN

DIGITAL
ENGINEERING

Supporting operations
Using the information through the coupling of

For sustainable
Infrastructures in line
with community needs

Modelling the to optimise the design information representing
information from and construction assets and their behaviour
what will be built phases

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

SYSTra

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. Ee 739

SYSTrAa
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Manage Information at all Stages of the
Asset Lifecycle

DESIGN AND BUILD OPERATON AND MAINTENANCE
‘ ’ ’ Hand-Over o&m 0&M 0&M
Project Info. Project Info. Asset Info. Digital Twin Asset Info. Requirements / Project
Requirements Requirements Requirements Requirements B.Cases Info. Requirements

Preliminary Detailed Construction and
Design Design T&C

Execution

PIM Update

DOC CAD BIM GIS ... DOC CAD BIM GIS ... DOC CAD BIM GIS ...

Deliverables

AIM for DIGITAL TWIN

SYSTra

Complete
Asset Information Models

AIM (Asset information models) contains relevant, BioiecuinformationiMode]
reliable, coherent and interoperable information
describing the physical asset ol

4 SYSTIA developed
Suppliers, Supply AYSINEoT Pablo

Tests, Trials, Validation, Verifications

Information required for Asset Management

ASSET INFORMATION MODEL

— SYSTrAa
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Digital Continuity
as Digital Twin Enabler

Hot data sources
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Digital Continuity
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Structure supported by
i Standard Information Schemas
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Common Data Environment (CDE)
as an Ecosystem of Applications
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“Modular CDE" as deployed by SYSTRA
2 Example : Major PMC Project in Middle East

Business need

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

Proposal

Deploy a series of
Information Management
platforms compliant with | 7=
1SO 19650 connected with
APls

Goals

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

SYSTrAa
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2

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

HAT IS IN THE CLIENT SIDE

“Modular CDE" powered by Digital Thread
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Identify use cases
To mobilize the relevant resources

Eco-Design based on Op.
Feedback

ASSET
INFORMATION

MODEL

Location

DataVi.
ataviz Intelligence

Requirements

Management of
Degraded Modes

Resilience / Climate
Change effects

Maintenance in
Operational Condition

SERVICES
Enabled by MBSE and Digital Thread
Mobilize to serve Business Cases
Customized or Cross-Industry

Probabilistic
Analysis

Lifecycle
Assessment (LCA) |

DIGITAL
THREAD

Management

Logical
Physical
Functional

System architecture

Al

Configuration Management
Support Engineering

O&M Feedback
Historization

System Engineering
Simulations

Sensitivity and
Propagation Studies
J

Railway Infrastructures

BUSINESS CASES

Assets
Performance

CAPEX/OPEX
Optimization

Energy
consumption

Resource
Usage

RAM-S
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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?

SYSTra

VIEeting) the Challenges of |
@liliselNliianspont Infrastructures

see the digital twin as a vector
or performance, sustainable design and resiliencein
the face of the |mpact of cllmate change. 1 __T |
: [a] 1 i
- ey AA“ QLY \ ‘
< solid information management inits
Fprojects through Modular CDEs (adapted to needs), OpenBIM

= principles and industry classes.

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.

Sidering Infdrmation as a.Genuine Asset in t! me way as a Physical Asset

SYSTrA
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Meeting the Challenges of Performance and Sustainability in
Critical Transport Infrastructures

PhD +  PhDstudent:
Hibat Allah BABTY
INSTANCIATION OF A DIGITAL TWIN * Period:
ARCHITECTURE TO THE CASE OF AN Nov. 2023 - Nov. 2026 (3 years)
EXISTING RAILWAY INFRASTRUCTURE » Academic supervision :
UTC (B. EYNARD)
) » Technical supervision :
Development and boundary analysis of a SYSTRA (E. PANSART) and IREX
Digital Twin Architecture for the « Research framework:

optimized management of the existing MINERVE (Financed by the French government
rail infrastructure within the framework of France 2030)

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