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EUROPE'S RAIL : INFORMATION SUR LE PARTENARIAT FRANCAIS

» 14h00 — Accueil / Introduction de la session
. Jean-Marc ZACCARDI, Ministere de I'Enseignement Supérieur, de la Recherche et de I'lnnovation
. Bertrand MINARY, i-Trans/Railenium
. Jean-Jacques MOGORO, FIF, Responsable Technique et Innovation

> 14h15 — Le programme national frangais de Recherche & Innovation ferroviaire
. Jean-Marc ZACCARDI, Ministére de I'Enseignement Supérieur, de la Recherche et de I'Innovation

> 14h30 — Le partenariat Europe’s Rail
. Carlo BORGHINI, Executive Director Europe's Rail Joint Undertaking

» 15h30 — Grands attendus et retour d’expérience Shift2Rail

. Laurent NICOD, Alstom Group, ERJU Flagship Area 4 European Coordinator
. Christophe CHERON, SNCF/DTIPG — Direction Interopérabilite, normalisation et recherche Europe

» 15h50 — L’accompagnement des acteurs frangais
. Ludivine DELOUX, i-Trans, Directrice opérationnelle

» 15H55 — Conclusion
. Jean-Marc ZACCARDI, Ministére de I'Enseignement Supérieur, de la Recherche et de I'lnnovation
. Bertrand MINARY, i-Trans/Railenium
. Jean-Jacques MOGORO, FIF, Responsable Technique et Innovation
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I-TRANS et IRT RAILENIUM

Action territoriale aux niveaux régional, national et européen

electronlque

mobilités fret et voyageurs

= Support aux PME

= Accompagnement des politiques publiques de

R

iL=NiUM

RAIL RESEARCH & INNOVATION

= Réalisation de projets d’innovations
ferroviaires

= Programmes structurants de filiere

Filieres ferroviaire, automobile, aéronautique, et

Pilotage interactif de la feuille de route
Clubs d’intérét thématiques

Mises en relation partenariales
Webinaires et les forums

Veille stratégique et technologique

Animer I'écosystéeme

Accompagner les projets

Support au montage des projets

Recherche de partenaires projet
Orientation vers le guichet de financement
Contribution a la réalisation des projets

Support a la valorisation

Labelliser

Favorise |'acces au financement
Présentation selon le guichet
Expertise confidentielle préalable
Analyse par un comité associatif
Lettre de labellisation valorisante

26/04/2022

Webinaire EUROPE'S RAIL: INFORMATIONS SUR LE PARTENARIAT EN FRANCE
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Le programme national
francais de Recherche &
Innovation ferroviaire

Pierre Pacaud, Jean-Marc Zaccardi
(MESRI)

pierre.pacaud@recherche.qouv.fr
lean-marc.zaccardi@recherche.qouv.fr
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o . . Les axes de politique publique
- Contrat de Filiere ferroviaire
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Sgalité
Fraternité

Les orientations de la R&l sur le domaine ferroviaire, en réponse aux politiques publiques et
la compétitivité de la filiere, s’appuient sur le contrat de filiere ferroviaire :

a. Transition écologique

- Accélérer le développement du train a hydrogéne

- Deévelopper des systeémes de trains légers pour les petites lignes ferroviaires
- Déployer le train a batterie

- Renforcer la décarbonation des procédés industriels

b. Compétitivité et souveraineté

- Promouvoir I'industrie ferroviaire en France a travers la commande publique
- Renforcer la souveraineté industrielle en soutenant le tissu industriel local

- Soutenir I'effort des entreprises a I'export

c. Cohésion, compétences et emploi
d. Relations de solidarités intrafiliere

_—

__ RoOle clé de ’innovation
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Transition
écologique et
décarbonation de la
filiere

Protection sanitaire
et sdreté
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Nouvelles solutions
technologiques au
service de la
performance et de
la compétitivité

Matériel roulant et
service au futur

Train léger et
nouvelles mobilités
partagées

Robustesse et
adaptabliité du
réseau ferroviaire
digitalisé

BWN

Portefeuille d’innovations
Feuille de route (2021 — 2027)

T

Développer des matériels roulants de voyageurs utilisant une énergie décarbonée
Développer un matériel roulant FRET utilisant une énergie décarbonée
Améliorer I'empreinte écologique des matériels roulants existants

. Optimiser I'empreinte écologique du réseau

. Developper de nouvelles solutions de sécurité sanitaire et modéliser les flux de voyageurs
. Améliorer la sécurité des personnes

. Améliorer le partage de données sur la chaine FRET

. Développer le train a sustentation magnétique

. Digitaliser les opérations ferroviaires, métro et tram

. Développer l'intelligence artificielle pour optimiser les opérations

. Développer les systémes de gestion par jumeau numeérique

. Promouvoair I'innovation technologique et les compétences associées au sein de la filiére ferroviaire

. Promouvoir le développement du train de voyageurs autonome
. Développer de nouvelles gammes de materiel roulant TGV
3. FRET - Proposer de nouveaux matériels et services aux clients du transport conventionnel et combiné

Lignes de desserte fine du territoire : gamme de trains Iégers modulaires et frugaux

. Nouvelles mobilités pour les territoires

Adapter |le réseau Frangais aux standards du futur

. Digitaliser / automatiser le réseau national

Protéger des réseaux femoviaires digitalisés

10
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_ Les dispositifs nationaux de R&
France 2030

FRANCE 2030 : Sanctuarisation budgétaire et intégration du PIA4

pour atteindre une masse budgétaire de 54 Md€

L’innovation « DIRIGEE » 40,5 Md€

OBJECTIF : Soutenir des priorités d’investissements stratégiques qui répondent aux
grands enjeux de transition de notre économie et de notre société.

F

PAR OBJECTIFS ET LEVIERS DE FRANCE 2030 Dont “Digitalisation et décarbonation des
(hycrogans dcarbont, eybersécurits, enseignement ot numerique, almentution. sont integrées aux mobilités” comprenant pour le ferroviaire
e e - Trains légers et lignes de desserte fine du
Energie Transport > territoire

Transition écologique Santé ¢ Réseau ferroviaire 4.0

Agriculture - Alimentation Culture * Fret ferroviaire automatise

Spatial Repousser les frontiéres Pour 250 M€ (sur 570 M€)

Numérique industriel Startups Opérateur : ADEME

Numérique serviciel
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Les dispositifs nationaux de R&l
France 2030

FRANCE 2030 : Sanctuarisation budgétaire et intégration du PIA4

pour atteindre une masse budgétaire de 54 Md€

I-demo
Non thématisé (haut TRL)

Opérateur : BPI France

CORIFER

Opérateur : BPI France

L’'innovation « STRUCTURELLE »

13,5 Md€

OBJECTIF : Pérenniser le financement de |'écosystéme de l'enseignement
supérieur, de la recherche et de la valorisation tout en continuvant

d’accompagner les entreprises innovantes.

F

PAR DES AIDES A L'INNOVATION

6 thématiques de la feuille de route ferroviaire <

7,25 Mde
Aides guichet
(dont deep tech
préts nouvelle industrie etc.) 1.5 Mdt
Concours d'innovation
(-PhD + Lab + -Nov) 0.5 Mde
Projets structurants de R&D
(i-démo & CORI) 1 Mde

Volet régionalisé de France 2030
(Concours d'inno et Projets R&D) 0,5 Mde

Emergence Deeptech et industrialisation des
start-ups
Subvention (premi¢re usine, etc.) 0,75 Mdte

Fonds propves (Scale-up, etc) 3 Mde€

P

PAR LE FINANCEMENT DE

L'ECOSYSTEME DE L'ENSEIGNEMENT
SUPERIEUR, DE LA RECHERCHE ET DE

LA VALORISATION

Structures financées
par les intéréts des dotations

6,25 Mde

non-consommables (IRT-ITE, SATT, IHU

MEx, ISITE, Labex..)

Financements par projets
(ExcellencES, Accéiération des

de développement, Nouvelles

Recherche en santé
(IHU, Cohorte, infrastructures

Innovation de rupture

3 Mde

stratégies
formes

1,25 Mde

) TMdt

1 Mde€
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Premiers lauréats du CORIFER : 7 projets annoncés pour un soutien de 43,5 M€

 https://www.consell-national-industrie.qouv.fr/actualites/comites-strateqiques-de-
filiere/ferroviaire/premiers-laureats-du-corifer

Digitalisation et Décarbonation du Transport Ferroviaire : 5 projets (déposés a 'AMI
CORIFER) annonceés pour un soutien de 75 M€

o https://Iwww.qgouvernement.fr/france-2030-annonce-de-5-premiers-laureats-de-projets-de-
trains-legers-et-de-systemes-ferroviaires

Dossier de presse France 2030
« https://Iwww.gouvernement.fr/lupload/media/default/0001/01/2022 02 dossier de presse

- comite france 2030 01022022 v 4.pdf

13


https://www.conseil-national-industrie.gouv.fr/actualites/comites-strategiques-de-filiere/ferroviaire/premiers-laureats-du-corifer
https://www.gouvernement.fr/france-2030-annonce-de-5-premiers-laureats-de-projets-de-trains-legers-et-de-systemes-ferroviaires
https://www.gouvernement.fr/upload/media/default/0001/01/2022_02_dossier_de_presse_-_comite_france_2030_01022022_v_4.pdf

WEBINAIRE \ m\ e
| EUROPE’'S RAIL : INFORMATIONS

- SUR LE PARTENARIAT EN FRANCE

T AN

LE PARTENARIAT EUROPE’S RAIL

P
o

> Carlo BORGHINI, Executive Director Europe's Rail Joint Undertaking

MINISTERE
DE L'ENSEIGNEMENT
= SUPERIEUR, [ sy [
. i-TRANS  RAIL=NiUM
ET DE U'INNOVATION / Fl F e " ——
— D e Pt Fiberté INNOVATION CATALYST & RAIL RESEARCH & INNOVATION
=uropes ~all P "
Fraveritd



European rail "nextgen”
pbackbone of sustainable and
smart mobility and transport

26 April 2022
carlo m borghini
Executive Director



Europe’s Rail: Vision e

=urope's rail
European Green Deal
EU. pt?l!cy An economy that \fvorks for A Eut:ope fit for'the. d.lgltal age: Europe in the world
priorities people: New Industrial Strategy Shaping Europe’s Digital Future

Sustainable and Smart Mobility Strategy

4 EU-RAIL VISION )

To deliver, via an integrated system approach, a high capacity, flexible, multi-modal,
sustainable and reliable integrated European railway network by eliminating barriers to

\_ interoperability and providing solutions for full integration, for European citizens and cargo. )

CAPACITY OPERATION REDUCE ENERGY INCREASE
INCREASE RELIABILITY  EMISSIONS  EFFICIENCY REDUCTION PUNCTUALITY



DELIVER AN
INTEGRATED
EUROPEAN RAILWAY
NETWORK BY DESIGN

DEVELOP A UNIFIED
OPERATIONAL
CONCEPT AND A
FUNCTIONAL SYSTEM
ARCHITECTURE FOR
INTEGRATED EUROPEAN
RAIL TRAFFIC AND
CCS/AUTOMATION

DELIVER A
SUSTAINABLE AND
RESILIENT RAIL SYSTEM

DELIVER A
COMPETITIVE, GREEN
RAIL FREIGHT FULLY
INTEGRATED INTO THE
LOGISTICS VALUE CHAIN

DEVELOP A STRONG
AND GLOBALLY
COMPETITIVE
EUROPEAN RAIL
INDUSTRY

AV 4

EUROPE’S RAIL:

ONE INTEGRATED R&I PROGRAMME

SYSTEM PILLAR

OPERATIONAL E;J?TCETI\;ONAL
e ARCHITECTURE
A SINGLE COORDINATING
BODY FOR THE WHOLE
SECTOR EVOLUTION

OPEN

INTERFACES TO SYSTEM

OTHER REQUIREMENT
] SPECIFICATIONS
MODES AND

BUSINESSES

DEPLOYMENT GROUP

INNOVATION PILLAR

EUROPEAN RAIL

TRAFFIC AND
TECHNOLOGICAL AND MOBILITY
OPERATIONAL SOLUTIONS MANAGEMENT
FOR SERVICES OF FUTURE
S DIGITALISATION &
2 AUTOMATION IN
FLAGSHIP TRAIN OPERATIONS
PROJECTS

SUSTAINABLE AND
DIGITAL ASSETS

LARGE-SCALE

DEMONSTRATIONS Dﬁg::'ZETETI;\éEN
— RAIL FREIGHT
REGIONAL RAIL
EXPLORATORY AND 5 SERVICES IN LOW
FUNDAMENTAL R&I DENSITY AREAS

Manage and improve rail traffic at
EU level

Adjust rail traffic management in
function of the mobility demand

ATO implementation
Digital train operations
Integrated assets testing &
life-cycle framework

Zero-emmission, silent rail system

New digital customer interaction &
innovative rail freight services

Multimodal and rail freight
innovation integration

New system approach to regional
rail services in low density areas

FUTURE SOLUTIONS DEPLOYED IN A COORDINATED AND CONSISTENT WAY AT EUROPEAN LEVEL, TAKING INTO ACCOUNT ALTERNATIVE ROLLOUT
SCENARIOS, BEHAVIOURAL AND ORGANISATIONAL CHANGES, SYNERGIES WITH OTHER MODES OF TRANSPORT




Governance e

=urope’s rail

— — —— EU-Rail Governing Board H“

l— —l European Union (EC), |ED & Founding Members
Observers: SRG Chair, SC Chair, ERA

I_,

Executive Director
EU-Rail Programme Office

Deployment
Group

ERA SYSTEM
AUTHORITY
) I N PROGRAMME BOARD
S
S
o
)
o
a
..-“53 > Flagship projects
©
TSI, ISO, Eo > Large-scale demonstrations
cenyceneec ‘G, £
= Exploratory and fundamental R&I
©
('S
:'
w

SYSTEM PILLAR

< INNOVATION PILLAR ;




System Pillar E~

domains of the railway system and their alignment with sub systems Zuropes

Passengers &

Subsystems as per Interoperability

Other freight
transpor Other transports < Customers Service operators
- data A A A Pazsanzers & freisht A
) P RAIiWAYSYSTEM ‘ Tickets / Services cémc:d‘mis ‘ e Manage passenger & freight services " —
a_ € ’ = —Y assengers & freigh Telemaf](‘ apph(‘ahons
. “ .
"| Manage passenger & freight | commercil 2 Manage s "| Manage train
. . - e M= . . R V‘ .
Operators commercial services bl railway stations & depots | > services
Operator
'OO e - - 6--Tirr*etables&c:mmercialdat3 --------- 3— ------------ o A ) N . N § BN § BN f BN I BN f BN R Em -
o | O;Tratcr » Mser information 5 w
;[ eyuchon Take strategic decisions & implement control regulations : o :‘3’, Operation and traffic management
9] o Operatetrain ¥ =
= Yo p =
“n Manage traffic Prepare trains Execute maintenance &renew "’Eerat_' ne =
: nsiructions|  Transport passengers 8
Opefate railway svstem & freight
= = = ey TIMETEDIES & COMMENCIZI OSME == == = = o= o o o o o o o o o o o o o o o o o R === - . BN N BN 5 BN N BN § BN O BN R Em -
Elsctrkity ininstructi su
5"1 d Train instruction Control & Signals $datz e
0% — Control & command trains: infrastructure & command trains: %
< Trainstatus train
0
c .
3 Control & corffmand rallway_sy_s_te_m_ G v oo PISICBIMEBRIONS . 1o e rvsaicie_osnva = — - L Baig sndw, e [a e EEE N EEN N EEN N BEN N NN N BN N -
< Enstay radio Javes 3 E
= nerg ' < » oy
=y A
; o o T
0 B L/Ia_nafe_eier_;y_ Sniragtogsralbrolingeocgtn v sy oo, (MECRBIRRBL . Lo ol e Bl bl [ER W MmN EE § EE N EE Y Y EmEmm
~ inferacions ¥ = o
5 | Qthe - Offertrain - )
\ Manage infrastructure & 3 G : . Rain,fnow heg, x
- r;;nwl, goF 7 Transport data Dﬁermfrastructurq Offer signalling devices | [« > rolling stock i m@\—’:v—gl Infrastructure Rollmg stock
a aty
= Fleet & assatstatus Manage communications & physical infrastructure
g‘-—- ———————————————————————————————————————————————————————— _.(D_ N E N § N F N O f N O O . -
2 <« > % ,
.g i Manage people Manage fleet & assetsreliability, availability, maintainability, security & safety Renew railway system +«—»| 0 Maintenance
o needs & .
3 vailcbiy Manage railway crew, fleet & assets
i stotus A 4
Maintenaice instructions Physical intzractions v Cyberattacks - Physical attacks
Asset management actors Surrounding environment Malicious people

work in progress



Innovation Pillar o

=urope’s rail

objective: deliver multimodality

A coherent framework improves the system impact of

R&I activities and ensures a one European integrated
system

objective: Integrated European transport networks

objective: delivering European rail industry
competitiveness

Large scale demonstrations accelerate opportunities
for better services, operations and assets




Key Performance Indicators of the
Sh%’tZRalI Programme éL

CAPACITY OPERATION REDUCE ENERGY INCREASE
INCREASE RELIABILITY  EMISSIONS  EFFICIENCY REDUCTION PUNCTUALITY

T T e e

Target

High Speed -19% 0% 15w aex  62% e eom | 7ax  35% 3w | 29w | 19%
Regional -36% [ | 21% 24 74% Ta% | Stw | aox  53% | 53% | 51N 15%
Metro -18% 1% -16%  .18% 25% 25% 2% 2% 0 nfa o/ ol 19%

Freight -39% -39%  -39% 40% 949% 9% 42 9% 57% 5% TE% @ Ti%
114%

release 3.2 release 2.0 release 1.0
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EU-Rail Work Programme 2022 2024 Budget

Target
Value of the Maximum EU- Non-funded contributions Indicative

Year 2022 UNREH L actions Rail co-funding activities from Members publication date

in case of award

Multi-annual Call for

Proposals Open 390.0 234.0 156.0 302.0 Q1
Call for Proposals—
Open 14.5 12.5 2.0 4.3 Q3
Exploratory Research
Q1-Q4 &
implementation of
Call for Tenders Open 15.5 13.7 1.8 0.0 new and ongoing
contracts/framework

contracts




EU-Rail Call 2022-1 oo

=urope’s rail

Number of projects

Type of Expected Expected EU contribution per

DESTINATION Topics ] . o expected to be
Action TRL project (EUR million) funded

Opening: 10 March 2022 - Deadline: 23 June 2022

HORIZON-ER-JU-2022-FA1-TT-01 A 5to7 38.0
HORIZON-ER-JU-2022-FA2-01 A 5to7 54.3
HORIZON-ER-JU-2022-FA3-01 A 5to8 46.3
HORIZON-ER-JU-2022-FA4-01 A 5to7 38.3
HORIZON-ER-JU-2022-FA5-01 A 5to 8/9 40.6
HORIZON-ER-JU-2022-FA6-01 A 5to7 16.5

L e S S G oY

Call structure (see also annex VIl of the EU-Rail Work Programme 2022 2024):

s Destination: indicates the objectives as well as clear and quantified targets in term of KPIs to be reach with the
R&I activities.

s Expected outcome: describes the expected demonstrations, the expected preparatory works to be launched for
the future set of demonstration foreseen in the MAWP and the input/output expected with the linked actions from
other Destinations.

% Scope: identifies the expected capabilities/enablers that should be developed through R&l activities for achieving

. the expected demonstrators. It also highlight other requirements, as the need to measure and monitor KPI,
N contribute to standards and interact with the System Pillar activities.



https://shift2rail.org/wp-content/uploads/2022/03/AWP_2022_2024_Final_Published.pdf

Europe’s Rail Work Programme 2022 2024 &

EU-Rail call topic 2022 “Destinations”:

The 1st call destination 2022 covers FAs 1 to 6 + the TT activities at about 50% of their
planned activities.

They have clear demonstration targets by 2025 and all proposals shall also cover in 2026
important preparatory works needed to be launched for the future set of demonstration
foreseen in the Multi-annual Work programme in view of the evolutions of the solutions

The following is an overview of the expected outcome in term of demonstration in 2025
for each of the 1st topic call “Destinations”, including their TRL




Europe’s Rail Work Programme 2022 2024 &

WS1: Network management planning and control & Mobility Management in a multimodal environment
deliver by 2025 innovative solutions to be demonstrated with:

* Tactical and short-term timetable planning including cross-borders with improved models and functions; use of

decision support to support integrated capacity planning of the rail network and operations for yards, stations,
terminals [TRL6/7];

* HMI for TMS with decision support modules, based on User Experience (UX) Design and human-in-the-loop
awareness [TRL6-8]

 Demand-driven predictions to improve operations and service offers, considering information about events across
modes. Effect of cross-regional, multimodal travels in combination with demand forecast and disruption handling on
improvement of daily operations, benefit on customers (accessibility and attractiveness). [TRL 7-8]




Europe’s Rail Work Programme 2022 2024 &

WS2: Digital Enablers
deliver by 2025 the following outcome:

* Develop data federation, access and processing services through standardized interfaces

* Based on the outputs and toolset developed within LinX4Rail, a common machine-readable domain ontology must be
developed to structure the data unambiguously across all systems participating in data sharing

* Ensure a powerful, secure and reliable data and communication infrastructure.




Europe’s Rail Work Programme 2022 2024 &

deliver by 2025 at least the following:

Demonstrate technical and functional enablers such as ATO GoA3/4 over mixed radio based ETCS levels (TRL7 or higher), Hybrid
Level 3, moving block and TIMS (TRL6), connectivity (TRL7), perception (TRL6), train positioning (TRL6), automated functions and
digital register (TRL6).

Demonstration of the remote driving and command in depots and yards, including perception systems (TRL6).

A first demonstrator on next generation ATC, with modular onboard and trackside ATC architectures, at proof-of-concept stage, in

close collaboration with the EU Rail System Pillar.
A proof-of-concepts and/or validation in laboratory and field (i.e., up to TRL5 in Lab and TRL6 on site) for the following new

functions and technical enablers:

Virtual Coupling Train Set

Self-driving wagon

autonomous path allocation (linked to input from Destination1)

@)

validation and certification

Demonstrate a Functional Open Coupling System prototype covering all required subsystems in an operational environment
(TRL7)

o, Demonstrate a modular hardware platform using architectural software design patterns and methods (TRL7) allowing SIL2

O O

respective SIL4 (depending on the application)



Europe’s Rail Work Programme 2022 2024 &

deliver by 2025 solutions that can be demonstrated by system approaches of the various developments targeting up to
TRL 6 as European common integrated solutions, on :

1. Asset Management & TMS. The main aim of the demonstrator shall be to show the integration between the
Intelligent Asset Management System (IAMS) and the Traffic Management System (TMS) enabling the share of data
and optimising decisions using common metrics — TRL6.

2. Asset Management & Rolling Stock. The main objective of this demonstrator shall be to present the monitoring of
rolling stock (including on board and wayside technologies) leading to decisions and planning of interventions, and
redirecting rolling stock to workshops to execute the (re)scheduled work both manually as well as by new
technologies and solutions to conduct inspection tasks automatically — TRL6.

3. Long Term Asset Management. Development of Life Cycle Cost (LCC) models for infrastructure and rolling stock.
This demonstrator shall include cross-border infrastructure remaining useful-life analysis and space-time cross-
analysis and visualisation — TRL6.
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4. Asset Management & Infrastructure. The objective shall be to integrate on field and on board systems with central
platforms capable of managing Big Data to enable prescriptive interventions, minimising dangerous situations and
service disruptions during operation — TRL6.

5. Asset Management & Digital Twins. The focus shall be on design, maintenance, upgrade and renewal interventions
driven by Digital Twins for the optimisation of processes, maintenance planning and involved logistics. This shall
enforce the use of BIM to standardise system configuration and Al tools to execute simulations and predictions. The
Digital Twin demonstrator shall include visualisation, prediction and simulation — TRL7.

6. Design & Manufacturing. This demonstrator shall be the showcase of eco-friendly production of resilient assets
supported by new fabrication techniques such as additive manufacturing (focussed on infrastructure assets) — TRL5

7. Robotics & Interventions. The focus of this demonstrator shall be the showcase of high-tech automated execution
solutions for construction and interventions supported by robotics and wearables, among other devices, building a
safer and more automated railway environment.- TRL5/6
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deliver by 2025 innovative solutions to be demonstrated by:

1. Alternative energy solutions for the rolling stock at TRL6, covering:
e High performances Batteries Electric Multi-Unit (BEMU) train (reaching TRL6/7);
e Hydrogen hybrid trains with test of heavy-duty inspection vehicle and loco for freight-passengers ;
e Sub-urban catenary trains with on board Energy Storage Systems (ESS);
e Auto adaptive train energy consumption to various services situations;

2. A holistic approach to energy in rail infrastructure (design, production, use and intelligent management) at TRL6, covering:
e Rail Power Smart Grid in different systems as well as the integration of energy storage solutions;
eApplication of solutions for the production, storage and refuelling of hydrogen for railway vehicles on the example of a
prototype refuelling station;

3. Sustainability and resilience of the rail system in a holistic approach to asset management, delivering more value:
e Development of solutions and models for the reduction of noise and vibrations from railway infrastructure and rolling stockand
to predict the effect of degradation, of maintenance and of noise perception (TRL6);
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5. Improvement of electro-mechanical components and sub-systems for the rolling stock, at TRL6, covering:
eTechnological solutions for the migration to the airless train: Electro-mechanical braking system and novel electro-mechanical
pantograph and suspensions;
e Optimised motors and gearboxes, high performance bogies, suspensions and new materials;
e Eco-friendly HVAC system technologies;
e Aerodynamic certification with experimental and numerical methods;

6. Healthier and safer rail system, covering:
e Simulation tools for improving the air quality in trains, stations and tunnels (reaching TRL7);

7. Attractiveness, at TRL6, covering:
e Modular rolling stock interiors providing easy access (incl. PRM) and new architectures for drivers’ cabin.
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WS1 Full digital Freight Train Operations with DAC as enabler for full digital freight train operation
deliver by 2025 the following demonstrators:

European full digital freight train operations: (TRL 8-9) Large-scale demonstrator showing full digital freight train
operations based on DAC Type 4 (incl. energy supply & data/communication solution and Type 5 upgradability, DAC
wagon retrofitting and DAC — Hybrid for locomotives) in different regions with several train sets under real operational
conditions including technical enablers described in scope section.

European full digital freight train operations: (TRL 7) Proposals are expected to deliver a second demonstrator with a
lower TRL level for technical solutions for parking brake system, digital wagon inspection (including rolling stock and
infrastructure assets), DAC based telematic applications for customer requirements (goods monitoring) / for asset
performance management /CBM / for safety related applications, distributed power system and electro-pneumatic
brake.

European full digital freight train operations: (TRL 8 — some functionalities at lower TRL, see enabler section)
Demonstration of Yard automation equipment, wagon identity system allowing automated shunting, video gates and
way side check points with visual recognition and Al tools for yard automation.
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WS2 Seamless Freight: with easy access and reliable (intermodal) transport service offering digital solutions.
deliver by 2025 at least the following:

» Seamless freight corridor (TRL 5-8) The comprehensive innovations for planning and operation of cross-border freight
trains should be demonstrated on (parts of) two European corridors. Freight specific pilot implementations of key
enablers for improved cross-border timetable planning, management and path ordering systems taking into account
also last mile service, as well as for real-time interaction between various TMS (including yards/terminals). Digital
technologies for standardized European Railway checkpoints at borders or other operational stop points. Integrating
and connecting the last mile (accession lines/shunting/yards/ terminals) slot planning directly or via interfaces.

* Seamless customer freight (TRL5-8) seamless planning, management and booking of multimodal rail-based transport
integrating multi-actors, should be demonstrated integrating rail in modern supply chains. Improved routing engines
more responsive to changing demand, disruptions and customer requirements. This demonstrator will ease end
customers to interface with rail. Dynamic dispatching tools for the optimal automation of yards and last mile operations
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deliver by 2025 demonstrations under the following scenarios:

1. Regional Railway System (CCS & Operations) Demonstration

 Demonstrate a single integrated Operations Control Center (OCC) covering interlocking, radio blocking and traffic
management for regional lines that are not functionally/operationally connected with mainline (TRL 4/5)

* Demonstrate simple on-track radio network based on the findings in destination 2 related with cost effective
communications, supporting all FRMCS applications, minimizing civil works and energy consumption, to the
achievement of cost effective Gigabit Train, the use of public network coverage and compatibility with main lines
(TRL4/5)

 Demonstrate a specific application for Traffic Management Systems for regional lines improving resilience of a
connected rail network, optimizing train operations including disturbing events taking into account high/low-demand
situations (disturbance and distraction) (TRL 5)
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deliver by 2025 demonstrations under the following scenarios:

2. Assets Demonstration

* Demonstrate a systemic approach with the implementation of different railway assets in particular for cost-efficient
wireless, energy self-sufficient wayside components in particular CCS track-side components (e.g. switches, level
crossings) and if applicable for track vacancy detections and signalling shall be evaluated and demonstrated (TRL4/5)

3. Suitable customer services

e Demonstrate cost-efficient integration of on-board information of multimodal services integrating regional
multimodal services such as carsharing (TRL4/5)

* Demonstrate passenger congestion rate monitoring, flow optimization application as well as a low-cost passenger
information system for regional services developed within this action (TRL4/5)
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RAIL RESEARCH AND INNOVATION
TO MAKE RAIL THE EVERYDAY MOBILITY

L carlo.borghini@rail-research.europa.eu
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Europe's Rail seminar
RAILENIUM /I-TRANS

Laurent NICOD, Alstom
ERJU Flagship Area 4 European Coordinator

26/04-2022

ALSTOM

- mobility by nature -



. ERJU and S2R return of experience

- Innovation needed to achieve Transport decarbonisation/ fight

against climate change

- ERJU crucial for our Sector
D Reinforce European Rail competitiveness
D Benefit all the markets in the world

- ERJU built on S2R success

D S2R delivered key innovations in many fields including energy efficiency, ATO, digital

maintenance
D European platform for railway sector

- Pre-standardisation debate
- Cross sector fertilization : Operators/Industry/ academic research

- European demonstrations & wide visibility

e ALSTOM e 41



ERJU FA4 main Technical Enablers & state of play

e Alternative energy solutions for the rolling stock: Batt & H2 trains

e Energy in rail infrastructure: flexible infra/renewable energy sources

o Sustainability and resilience of the rail system: include circular economy
e Electro-mechanical components and sub-systems for the rolling stock

o Healthier and safer rail system : Air quality/Air treatment

e Trains attractiveness: stimulate modal transfer

e Many demonstrations : hardware; software; Methods & Tools.
e 18 KPIs: technical, environmental, economical (LCC incl. CO2)
e Proposal submission: 23/6/2022

o Start early 2023

© ALSTOM SA 2022. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be relied on that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial circumstances. It is . A LST )M . 42
provided without liability and is subject to change without notice. Reproduction, use, alter or disclosure to third parties, without express written authorisation, is strictly prohibited.



DIRECTION TECHNOLOGIES, INNOVATION ET PROJETS GROUPE

EUROPE’RAIL, LE PARTENARIAT EUROPEEN POUR LE FERROVIAIRE

PLUS DE TRAINS ET DE MOBILITES, PLUS ECOLOGIQUES, FLUIDES ET COMPETITIFS.

WEBINAIRE EUROPE’S RAIL — 26 AVRIL 2022

VENDREDI 29 AVRIL 2022




DE SHIFT2RAIL A EUROPE’S RAIL

Financements européens (versus financements nationaux) pour le ferroviaire

+ définir les évolutions des exigences réglementaires, les spécifications normatives, publiques ou industrielles. C’est a
minima a I'échelle européenne que s’articulent la réglementation, les normes et les standards industriels.

+ construire des démonstrateurs industriels, inévitables assemblages de briques technologiques issues de plusieurs
acteurs différents.

De Shift2Rail a Europe’s Rail pour le groupe SNCF

+ Présence de I'ensemble des acteurs significatifs du ferroviaire européen

+ Un investissement qui passe de 20 M€ a 55 M€

+ Des financements qui deviennent incontournables pour le groupe SNCF et préparer I'avenir

+ Une participation active aux différentes étapes de la construction de Europe’s Rail

VENDREDI 29 AVRIL 2022 NOM DE L’ENTITE
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#Zi-TRANS

PROJETS
\/:
GUIDER COLLABORER INNOVER FINANCER  EXPERIMENTER

ACCOMPAGNEMENT COMPLET

« Orientation et les conseils sur les dispositifs de financement
« Appui pour les expérimentations des solutions innovantes in situ
« Accompagnement sur mesure de |'idée au marché

E[r)r?(te(reggr?ge Montage Labellisation fing:wdcee%uent Valorisation
» Création d'opportunités > Aide a la définitioneta  » Conseils d’experts » Recherche de » Suivi du projet en » Valorisation des projets
d’échanges (ateliers, la construction du scientifiques et cofinancements cours de réalisation terminés
journées techniques, projet collaboratif techniques publics » Accompagnement a la
B2B...) » Recherche de > Evaluation du projet et mise sur le marché
partenaires et mise en labellisation

relation
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i-TRANS * ERCI

INNOVATION CATALYST EURAILCLUSTERS

ANIMATEUR DE L'ECOSYSTEME DES TRANSPORTS, DE LA MOBILITE ET DE LA LOGISTIQUE

TROPHEES DE L'INNOVATION FERROVIAIRE 2022

I-Trans membre fondateur du réseau de clusters européens ERCI, organise pour la France la phase 1 de ce
concours d'innovation ferroviaire.

Objectif: valoriser et honorer les compétences et savoir-faire des entreprises innovantes offrant des solutions
permettant l'accroissement de la compétitivité de la filiere ferroviaire.

Deadline : lundi 16 mai 2022

» Remise des prix nationaux pendant les Rail Industry Meetings (+ d’infos) et européen pendant Innotrans (+ d’infos)

Pour candidater : https://i-trans.org/trophees-de-linnovation-ferroviaire-2022/



https://www.railindustrymeetings.com/index.php/fr/
https://www.innotrans.de/en/
https://i-trans.org/trophees-de-linnovation-ferroviaire-2022/
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CONCLUSION DE LA SESSION
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> Jean-Marc ZACCARDI, Ministere de I'Enseignement Supérieur, de la
Recherche et de l'Innovation
Bertrand MINARY, i-Trans / Railenium
Jean-Jacques MOGORO, FIF, Responsable Technique et Innovation

- ~

e . =

) 3 . l '!“ :i w.,l -4
(FQW; Zi-TRANS  RAIL=NIUM

- oy = ok} PO INNOVATION CATALYST RAIL RESEARCH & INNOVATION
=uropes ~all s L

lllll

A




YOUR CONTACTS

Jean-Marc ZACCARDI
Ministére de I'Enseignement Supérieur,
de la Recherche et de I'lnnovation

jean-marc.zaccardi@recherche.gouv.fr
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Jean-Jacques MOGORO Amélie ESPEROU
Fédération des Industries Ferroviaires, i-Trans, Coordinatrice de projets
Responsable Technique et Innovation Europe et International

jjmogoro@fif.asso.fr amelie.esperou@i-trans.or
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