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PT Railway Cluster VISION

To make Portugal an International reference in the
railway sector and a privileged place for the

development of R&D+i projects
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Cluster Objectives & Structural Projects
| Results

COMPETENCES ATTRATION ROLLING STOCK

Operators & Managers

Acsdemia ISD RAILWAY ATTRACTIVENESS

Industry & SME’s
COMMUNICATIONS, COMMAND, CONTROL

SKILLS UPSCALE INTELLIGENT & SUSTAINABLE INFRASTRUCTURES

Resources Increase

Knowledge Aggregation ENERGY EFFICIENCY

FREIGHT
STRATEGIC COORDENATION

A Unique Voice
INTEROPERABILITY

Competitiveness Increase

Innovation Management KNOWLEDGE MANAGEMENT

NEW OPORTTUNITIES
Internacional Promotion

HORIZON EUROPE

SKILLS & COMPETENCES

Infrastructure & Operations

Technology & Innovation

MARKETS
New Solutions & Products
Consolidation

Internationalization
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91 Cluster Members e ons
15 \
. Academia
62 Companies, 42 SME'’s o

15 Academia & R&D Centers

8 Operators & oo
Infrastructures Managers

9%

6 Associations

62
Companies
68%
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Context

A Cleaner, more Efficient and Pleasant Railway Transport with reduced costs;

Flexibility and Streamlining of Operations with Predictive Maintenance: introduction of
decision support tools;

Digitalisation (4.0): new Sensors, new Communication Technologies, Cloud Computing,
Big data, Augmented Reality;

Safety: security increase, critical safety and protection.
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rcxxuouviZn4g.O Objectives

Develop modules, tools and systems to be tested in real environments improving
competitiveness quality of service and performance of railway transport system, based on:

V' Railway System sustainability — promoting energy efficiency, circular economy and reducing the
environmental footprint while helping to attract more passengers to this mode of transport;

V' Reducing operating and maintenance costs — promoting monitoring of the rail system to avoid failures
and consequent downtime and to optimize the equipment life cycle (predictive maintenance);

V' Empowerment of reliable information systems to support asset management decision making—
integrating different data sources in both rolling stock and infrastructure;

v Safety circulation — monitoring safe conditions of infrastructures and rolling stock detecting and
generating awareness events that can trigger safety procedures.
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PPS3

(EFACEC Safety Critical & awareness system

PPS4

Communications & Cibersecurity
(EVOLEO)

PPS5
(PFP, EFACEC) Demonstration and Results Integration

PPS5
(INOVA.,
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Project
Overview

DESIGNATION: FERROVIA 4.0 — “Intelligent, sustainable and innovative Railway system

Project n”: 46111

Typology: Incentive Scheme for Research and Technological Development (S I&DT)
Mobilizing Programs

Project Lider: Efacec, Engenharia e Sistemas, S.A. + Start: 01/07/2020
Project Investiment: 8. 445 654 € » End: 30/06/2023
Incentive: 5. 270 501 € » Duration: 36 Months
Special Support of CP ﬁ DE PORTUGAL
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v Use of new environmentally sustainable materials in rolling stock subsystems (seats, ceilings and floors);

v The incorporation of new electronic functionalities in rolling stock subsystems (seats, ceilings and floors) providing
information to the railway operator;

v The massive and easy installation of sensing devices and the introduction of drones in the process of monitoring the
railway infrastructure and the vehicles operating there;

v The use of wasted energy in braking, as well as the adoption of new EcoDriving and energy recovery techniques for
auxiliary equipment through kinetic energy;

v Exploration of augmented and virtual reality technologies in support of Maintenance (including remote);
v Development of intelligent decision support mechanisms to integrate the different data sources integrated

ervices on board and teleoperation through the use of new communication and monitoring technologies.
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Project Global Solution
& PPS'’s Relationship

EQUIPMENT & SERVICES in
TRANSPORT of the FUTURE

PPS PP52 — Plataforma @l PPS3 — Plataforma
Monitorizacao Manutencan Safety

PPS4 -

PT MOBILIZING PROJECT

Innovation and Sustainable
Transports.

!

Railway
Communcialions

PPS4 — Comunicagbes & CiberSeguranga

PPS2 PPS3
Manutengao Safety&Security

Comunicagtes &
CiberSeguranga

Ambiente Manutencao

PP52 PPS3

Safety&Security

PPS4 — Analise

Comunicagoes

Sensores & Sistemas de Via
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h Plataformas
| .
| |

—

Backoffice

Redes de
Comunicagdes

Comboio
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PPS 1: 1. Research, development and demonstration of energy and environmentally sustainability

R | S t for rail transport solutions:

al Way YS em « Efficiency increase of the Railways Systems

Sustain ab|||ty * Lower Ecological Footprint and components costs
» Longer Components Life Cycle

2. Development of a set of subsystems/products contributing to an energy efficiency management
system for the railway system, namely:

» Energy Rating System: based on energy performance (rolling stock and infrastructure);

* Monitoring System: focused on energy efficiency metrics

 Ecodriving System: improvement the recovery of regenerative braking energy

Hardware System: focused on 20% reduction in energy consumption+25% related to energy bill;
New equipment's and materials for rolling stock (seats, floor, photovoltaic panels, energy storage)
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PPS 2. Adding value to Maintenance and Asset Management Systems based on condition-
' oriented monitoring systems, where two new services are introduced:
Maintenance * Augmented Reality (add-on) service
. * Accurate Fault Tree Establishment
Solutions

Remote Monitoring Rolling Stock System:

- Remote monitoring of all traction chain : motors, conversers and sand boxes
- Development of a new embedded system : Remote Monitoring Box

- Development of Smart Wheels system — Wheel profile geometry at workshop

Remote Infrastructure Monitoring System: Based on laser line scanning and inductive sensor

Back-Office System: Collect, process analyze data using Al technology (Data Analytics)
Business Intelligence System: allowing predictive maintenance in railway systems

New Digital Tool (based in augmented and virtual reality) improving remote maintenance
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I v' OBIECTIVES:
PPS 3: Central Platform for the Detection and Alert of Critical Security Events (LID4)
. * Creation of integrated scenarios to validate the solutions

Safety Critical & » Project’s Ambition is to carry out real environment demonstrations in Douro Line (DAS)
Awareness System ‘, T BT

[LIDB] B Recolhae processamento de eventos de sensores l [LID5]

4,
G/SG /’?ed

3 p""ada
s
—

Geolocalizagdo

¥ 0 Geolocalizagdo

Sensores de infraestrutura— [LID2] Sensores a bordo material rolante — [LID1]
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I v' OBIECTIVES:

PPS 4. Development of New Monitor Systems involving
C icati sensors, geolocation devices, embedded computer
OoMMUNICAUONS nits and communication interfaces:

& * New Gateway Service for Rolling Stock,
. _ allowing multiple communication technologies
Cibersecu rlty (LTE, 5G) to support a secure and performant
communication with Operation Centers
« Strong Cibersecurity Framework for Monitoring
and Control of Communications Systems
» Edge Computing System to allow process and
analyze data at the edge, instead Centralized
system

PT MOBILIZING PROJECT

PFr
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Innovation and Sustainable
Transports.

Plataformas
Backoffice

PPS4 - Andlise
Comunicagbes =

| 96/48 Raiway  (GO) ) Gsvir
L @@ 5G Communciations )& FRMCS Al

Andlise QoS
Plataforma de Comunicagdes

Gateway s WSN EthemetIP
Interfaces

Comunicacoes

Edge Computing

Via

Sensores &

Sensores &
Sistemas
Embarcados

Sistemas
de Via ¥
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I v Solution Architecture:
PPS 4.
Communications
&

Cibersecurity

Edge Computing
Dados

Plataforma de Gest3o

Plataforma Andlise de Comunicagdes

|_| |l|l "

Dados + Alarmes + Indicadores

Indicadores

Fixed
Gateway

Onboard
Gateway

Edge Computing

Dados Sensores Dados Sensores

RMB _/ w -
(PPS2) Dados + Alarmes < y .. Dados + Alarmes

Realidade Aumentada Realidade Aumentada
(PPS2) (PPS2)
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PPS 5:
Project Management
Demonstration &
Results Integration
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v OBJECTIVES:

 Achieving of Technological Supremacy of the Solutions Developed, and project's
R&D knowledge affirmation, placing the results in the global market;
* Provisional Patent Applications, derived from the R&D results of the remaining PPS;

* Dissemination actions:

-Visual |dentity - Newsletters, Articles/News

Promotional video FERROVIA4.0
Technical and scientific publications
Fairs, Conferences/Seminars
Workshops, Presentation Sessions

- Website Development,

- Brochures, Posters and Flyers

- Social Networking,
- Digital Promotion

- Project Fact Sheet on Promoters' Websites
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PORTUGAL is about to do the biggest investment ever done in Railway

10,5 billion € announced for PT railway sector:
- 4,5 billion € for the high-speed line OPO-LX;
- 0,9 billion € for connection OPO-VIGO;
- 1,05 billion € for 117 new rolling stock CP;
- 650 million € for 12 new High-Speed Train;

HORIZON Europe 2021-2027:
95,5 billion € for research and innovation
PT expected projects over 2 billion €
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Ao SME's Innovation Projects,

for Products & Services, must be
done now, in order to be
2010 1167168 1117787 42968 6413 integrated on this investments

2011 1.135.153 1.088.145 40.815 §.193

Total Micro Pequenas Medias

Final Remarkes

2012  1.085.894  1.043.003 37118 5773 Compar)ies,
must adjust themselves to have

R&D, innovation, and be able to
access the European funding

2013 1.118.427 1.077.294 35.446 5687
2014 1.146.119 1.104.4580 35.870 5.759

2015 1.180.331 1.136.865 37.515 5.951

available
2016 1.213.107 1167953 38.8646 6.248
2017 1.2560.234 1.212.058 40.547 6.628 UserS
2018 1.204.037 1.244 4595 42.581 6 961 MUSt be the Center fOCUS Of
2013 1281867 | a9 | 1300 innovations and services, in order
Micro: <10 pax & < 2M€ to provoque the shifting of actual
Small: <50 pax & <10M€ - .
Medium: < 250 pax & <50m€ _ m0b|||ty SOlUt|OnS
Ifu:-n1es-'Ent|dades: IME, PORDATA
Ultima actualizacdo: 2021-03-29
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www.ferrovia40.pt

Thank you,
. Paulo Duarte
Obngado ! Email: paulo.duarte@ferrovia.pt
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