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Approval of the Minutes of 21 March Plenary

ERRAC ™= Eurcpean Rail Research Advisory Council

ERRAC Plenary
MINUTES

Thursday 21 March 2048, 10:00 = 18:30

ShifrzRad] JU, Ave de la Todson o"Or 5&-60, 3060 Brussels

‘Weloomse from e Chair

Alberio Pamonds — ERRACS

Alberio Pamondo weioomead and thanioed the carbicioants for a@ending the
first ERRAC- Plenary of 2013,

Aporoval of the Aoenda

Alserss Famonds presenssd the aganda.

The agenda was aporowed by the cartioioantc.

Feedd on Mow 30, 2012

Alberin Pamonds — ERRAC
Chair

Aberic Famondo presented the Minutes of the Mov 30 Pienary for
comment and approval. Thene wens Ro oomments.

The Minubsc of the Mow 30, 3018 Plenary wers approved by the
particdpanis

Haymola spaech from the
Europoan Commission

Willam Bird DG Reseanch
& innovaton

Hedr FTch, DG MOVE

'Willam Ednd imforrmed the meebng that e pre vious day provisional partial
agre=ment had been reached between the Ewropean Commission
Farament, and Councl on the famesork programme Reguiation and
content of Horizon Eurcpe. He anticipated Sull agresment by April, folowed
by e amangements for the Multannual Financial Framework, allowing
e planned ommencement of Horzon Eurone af the: beainning of 2021.

Iair Ednd presented e lalest on the STRLA project "Roadmap on Conneched

Inland water modes as well 25 rall and has developed rosdmaps for each
sechor and for cross-modal coordination. The principal policy targes. are
decarbonisafion, compeStiveness, and safefy. A list of short, medium and
ong term resaanch and inovation acSons Fad besn propossd.
Fasporshbiftes wene proposed Tor the Commission, Mesber Etates and
IrdL=iry.

Air Bind syd P was sncouraged by the progress of ERRAC and s
‘Wiorking Groups

Ker Fich neferred by S impotance of sutomaton and inteligent asset
Fanagement In delverng the Suune alway. He said the secor shouid be

No comments received.

Plenary is asked to
approve the Minutes as

presented.
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What’s going on: Programme

Coordination of the HPC and Blockchain working groups of DG Connect/Move/rail

sector and participation on the 5G and Cybersecurity working groups
Contribution to the DG Grow study on the competitiveness of the rail supply industry

Delivery to RASCOP of the second version of the S2R Standardisation Roadmap
Development Plan (only few comments from ERA to the v1, no other RASCOP members
input) and provision to DG Move of preliminary list of possible future ESO needed

activities from results of S2R projects

GAP phase ongoing for projects AWP2019




What’s going on: Programme

e October IP/CCA SteCos
* Participation to DG RTD R&I days on session Future of Railways

 Participation to Horizon 2020 Transport MaaS Workshop organised by DG Move with INEA
and CEN. CEN informed they started a CEN/ISO Technical Report on mobility integration

(not mandate by the EU).

e Regular alignments meetings with ERA and GSA

* New Programme Manager for IP5 recruited (starting 18 November)

* 19 Projects finished: 7 CFM (2015-16) + 12 OC (5 2015-16 & 7 2017)



2019 activities

Jul—Aug 2019

e 22 Jul 2019 - Consensus week Call 2019
GAP tables preparation

* 2 reviews/checks of OC 2015-2016 Projects

Sep —Dec 2019

* 4 Sep 2019 - extraordinary GB award of Call 2019
 Launch GAP 2019

* Pre-Financing 2019

14 Nov 2019 - GB (AWP 2020, S2R 2, ...)

 Demos activities with NSA

11 reviews/checks: 3 CFM 2015-2016 + 4 OC 2015-2016 +
/0C2017 +4 OC 2018 Projects
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2020 activities

* Jan—-Feb 2020

e 7Jan2020 Publication of the Call 2020
e 21Jan 2020 IP SteCo period
e 27Jan 2020 Deadline reporting Total Project Cost (including IKOP) + IKAA

e Feb 2020 SIWG Programme Level (InnoTrans 2020 QW preparation,
Global Planning, RCA, MAAP)

e Draft AWP2021 preparation
e  Contribution to the discussions on S2R 2

* 20 reviews/checks: 2 OC 2017 + 2 OC 2018 + 2 CFM 2015-2016 + 7 CFM 2017
+ /7 CFM 2018 Projects




2020 activities

Mar —Apr 2020
e 2 Mar 2020 Provisional Annual Accounts
« 26 Mar 2020 GB (AAR 2019, Prov Annual Accounts 2019, S2R 2, ...)
 Control gates projects 2015-2018
 2reviews/checks: 1 CFM 2015-2016 + 1 OC 2018 Projects
e 24 Mar 2020 onwards IPs SteCos
e 21 Apr2020 Deadline Call 2019
 30Apr2020 TPC(IKOP) and IKAA audit certificates

May —Jun 2020
* Interim Payments 2019
e 25 May 2020 Consensus Week Call 2020
 22Jun 2020 GB(Final Annual Accounts 2019, AAR 2019, MAAP, S2R 2...)
*  Extraordinary GB award of Call 2020 (in case of issues)
*  First draft AWP2020
 5Sreviews/checks: 5 OC 2017 Projects




2020 activities

Jul— Aug 2020

 Launch GAP 2020
GAP tables preparation
 2reviews/checks: 2 OC 2017 Projects

Sep —Dec 2020
* Pre-Financing 2020

19 Nov 2020 GB (AWP 2021,S2R 2, ...)
* 7 reviews/checks: 1 OC 2017 +3 0OC 2018 + 1 CFM 2015-16 + 2 CFM 2018 Projects




What's going on: Events

September — December events:

Date & location

Main target audience

No. of
participants

Comments

Research and Innovation Days

Digital Transport Days

Regional Cooperation Workshop

Railway Days 2019 - Club Feroviar
Investment Summit

Business Finland Event on Shift2Rail

World Congress on Railway Research

24-26 September, Brussels

7-9 October, Helsinki

9 October, Brussels

9 October, Bucharest

25 October, Helsinki

28 October- 1 November,
Tokyo

Policy makers, general public

Transport community

Regional authorities

Railway community

Railway community

Rail research community

Thousands

1,000+

50

Hundreds

Hundreds

1,000+

Shift2Rail participated in a session about “Railways of
the Future”

Shift2Rail Dialogue — side event with just under 300
participants from 31 countries

Shift2Rail stand to raise awareness in the transport
community

Side event of the European Week of the Regions and
Cities

Building synergies between Shift2Rail and European
Structural Investment Funds

Shift2Rail participated in a panel about “Innovative
Projects in Rail Infrastructure”

Raising awareness of Shift2Rail and its open call 2020

Shift2Rail stand opened by Commissioner Violeta
Bulc and Ambassador Patricia Flor (Head of EU
Delegation to Japan) — launch of the Catalogue of
Solutions

Plenary sessions with Shift2Rail Members

15+ Shift2Rail R&I related papers were presented
“Adaptable train communication systems” paper won
an award




What's going on: Events

18th Florence Rail Forum- How to
Revitalise Rail Freight with
Digitalisation?

Final Conference of the INTERREG
Project “Alpine Innovation for
Combined Transport — AlplnnoCT”

The Intelligent Rail Summit 2019

Shift2Rail Info Day 2020

Information Session on the
Shift2Rail Call 2020

Shift2Rail Regional Info Day

Date & location

8 November, Florence

19 November, Brussels

21 November, France

10 December, Brussels

12 December, Paris

17 December, Jerusalem

Main target audience

Rail community

Transport community

Rail community

All Shift2Rail stakeholders

Rail community

Shift2Rail stakeholders

No. of
participants

Hundreds

Hundreds

Hundreds

300+

Hundreds

100+

Comments

Raising awareness of Shift2Rail’s R&I programme

Raising awareness of the Innovative solutions
achieved in the Shift2Rail R&I programme

Raising awareness of how Shift2Rail is using
digitalisation to innovate the rail system

Registration launched in mid-October
Invitation to prepare for pitch presentations sent

Raising awareness of Shift2Rail’s R&I programme and
Call 2020
Organized together with SNCF

Raising awareness of Shift2Rail’s R&I programme and
Call 2020




Common JU Joint JU Exhibition
Breakfast with MEPs in the European
Parliament
2 o 2 0 Brussels Strasbourg
The Future of Rail is Here! C‘ShiftZRail o el
L= = Jan. Mar.

9-13 (TBC)

21

Transport Research Arena

TEN T-DAYS
R |
Ministers, Sibenik
decision makers,
transport
experts

Organised under the

Croatian Presidenc, . .
4 Rail Companies

InnoTrans 2020
L e

FUTURE OF
MOBILITY

Shift2Rail to present close-to-market
technology demonstrators
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Renewed Programme Governance in application

To:

e ensure that barriers experienced in the integration of new concepts in the S2R
R&I activities, in particular in relation to IP2 but not only, are duly addressed

* ensure that the technological and operational impacts of RCA, OCORA and a more
encompassing future system architecture would not find obstacles in their
integration in the specific R&l projects

e ensure independent business analysis before moving towards R&l strategic
changes

* Address the Programme setup by projects/topics’ grants that do not facilitate an
integrated R&I Programme governance

In all CFM projects + guidance document developed




Governing Board

aduann VA I
o

Programme governance and change management

eedback/ingut v

- = Other way forward
. . Decision
Executive Director
|
....................... Progcramme Boar . °
> ogramme Board : el [Ntegration
o Selectlon of X2Rail’x’
subjects and PrOJeCt
system impacts |mpacts
EULYNX
railML
RTM

(WP2 for internal
technological coherence
coordination + relevant
technical WPs and experts)
technical assessment
TSGA é
Jsc

wn
N
=
3
=
)
3
)
EY
I IN2SMART’x’ 2
éimpact on project) =l
=)
2
@

Collaboration

Other
initiatives

| FR8RAILX’
Specification

| FINE'X’
° requests I

- | &

Integration feedback




What’s going on: States Representatives Group

e 11th SRG Meeting, 23 September - Brussels:
= AWP 2020

S2R2 preparatory process, Horizon Europe state of play

S2R JU Regional Cooperation workshop status

Information on ongoing/planned railway R&I activities
* Presentation by the Austrian representative: on-going R&I railway activities
* Presentation by the German representative: German Centre for Rail Traffic Research (DZSF)
* Presentation by the Swiss representative: ERTMS Strategy

Position and proposal of CZ and PT to the preparation of S2R2

« 12t SRG Meeting, 3/4 March — Brussels, coupled with workshop on SRG position on S2R2
¢ 13t SRG Meeting, 23 September - Berlin




What's going on: Scientific Committee

e 12th SC Meeting, 23 October -Brussels:
= Welcome of 2 newly appointed SC members

Election of the new Chairperson: Professor di Febbraro

Election of the new Vice-Chairperson: Professor de Dios Sanz Bobi
AWP 2020

S2R2 preparatory process, Horizon Europe state of play
Presentation on Hyperloop developments

« 13% Meeting of the SC, 29 April - Helsinki
» 14% Meeting of the SC, 23 September - Berlin




Annual Work Plan and
Budget for 2020

@Shift2Rail_JU
#Horizon2020



AWP 2020, targets and content — IP1 (1/3)

S2R-CFM-IP1-01-2020 Demonstrators for the next generation of traction systems, smart maintenance, virtual validation and eco-
friendly Heating, Ventilation Air conditioning and Cooling (HVAC) and Technical research on battery and hydrogen powered regional
trains (BEMU/ HMU) (IP1/IP3)- (EU funding: 9.142M €)

= Traction systems
-> Bring to TRL 7 research activities performed in PINTA-2
* Traction demonstrators on trains (Regional, Metro) using SiC technologies, Wheel motors for HST — TRL 7

* Develop and contribute to implementing new methodologies, tools, norms & standards of noise, reliability, virtual validatic
and certification, smart maintenance. TRL 5-7

= HVAC:
-> Bring to TRL 7 research activities performed in PIVOT-2
* Further development of prototypes and Validation activities TRL 7
* Pre-standardization of interfaces
* Assessing of alternative refrigerants, risk analysis and migration strategy

= Battery and Hydrogen solutions
* Basic research on rolling stock, infrastructure and operational aspects for retrofitting existing regional trai
* Preparatory work for next generation BEMUs and HMUs (TRL 2)




AWP 2020, targets and content — IP1 (2/3)

S2R-CFM-IP1-02-2020: Validation of new technologies for the TCMS - (EU funding: 3.812M €)
-> Bring to TRL 5-7 research activities performed in CONNECTA-2 + further studies and specifications

Research Specific Technological Demonstr o
Area objective ator
. Metro 6/7
ereless TCMS ..... R B
Regional 6
Metro 6/7
. Drive'by'data ..... RERRREEES EEREEEEEEER / ...........
Train Control & Regional 6
Monit. System Metro 6/7
y FunCtional distribution Framework ..... REREEREES EEREEEEERER / ...........
(TCMS) Regional | . 6 ]
Functional Open Coupling Regional | | 5/6 _________
. e . 5/6
Virtual Certification Generic |
5/6

e Further studies and specification for several Application profiles (Train level communication, ATO
GoA 3/4 functions), additional function definition for the Functional Open Coupling, visualization
of FOC functions in DMI, etc.



AWP 2020, targets and content — IP1 (3/3)

S2R-0C-IP1-01-2020: Support to Development of next generation of Traction systems (TD1.1) - (EU funding:
2,300,000 €)

* Research on 3D additive manufacturing and new manufacturing technologies for traction components - TRL 3

* Research on Wireless Dynamic Charging for urban vehicles based on SiC semi-conductors — TRL3

* |nvestigations on reliability of traction components and lifetime mechanisms — TRL4

* Research on Big Data, Artificial Intelligence (Al) applied to Traction systems smart and predictive maintenance — TRL4

S2R-0C-IP1-02-2020: Technical solutions for the next generation of TCMS - (EU funding: 4,600,000 €)
* Antenna installation study to optimize transmission/reception in Wireless TCMS

* Functional Distributed Framework related research activities and Subsystem functions adapted to Application Profiles —
TRL6

» Safety and Cybersecurity studies, methodology and tools to support SIL4 application.
* Development of equipments (TRL 6-7) to support the CFM demonstrators.

S2R-0C-IP1-03-2020: Innovative technologies for Carbodies and Running Gear of the future- (EU funding:
2,420,000 €)

* |nspection methods for new materials adapted for the maintenance in railway environment (TRL4-5)

* Development of new elastomeric materials with enhanced lifetime for running gear application (TRL3-4)
* Development of new Journal Bearings with enhanced LCC and lifetime (TRL3-4)



AWP 2020, targets and content — IP2 (1/3)

S2R-CFM-IP2-01-2020 [Completion of activities for Adaptable Communication, Moving Block, Fail safe Train
Localisation (including satellite), Zero on site Testing, Formal Methods and Cyber Security]

(EU funding 14.970M€), TRL6/7

TD2.1: Adaptable Communication System: Provide a detailed field test plan and bring the adaptable communication
system demonstrators into one or two field trials, in a realistic and live rail environments. Provide updated
specifications.

TD2.3: Moving Block: Create site tests for different Moving Block systems, based on the existing system specification
and the laboratory prototypes to be developed within X2Rail-3. Update the specifications, including the operational
and engineering rules.

TD2.4: Fail safe train positioning (including satellite): Completion of the developments based on the Virtual Balise
(VB) concept and on the combined used of different technologies such as, for example, IMU, EGNSS, Digital Map,
kinematics sensors to compute a safe train position; Installation and commissioning of three demonstrators in
different Laboratories and Pilot Trial Sites, for low traffic lines, regional lines, and high speed lines.

TD2.6: Zero on site testing: integration and alignment with the challenges that have been identified during
prototyping of other TDs inside prototypes.

TD2.7: Formal methods: establish a demonstrator (linked to LINX4RAIL) and to define a “guidebook” for the
Formal Methods to enable increased efficiency, automation and use of standards.

TD2.11: Cybersecurity: demonstrate, validate and apply to other demonstrators the holistic cyber-s
approaches defined in the previous projects.



AWP 2020, targets and content — IP2 (2/3)

* S2R-0C-1P2-01-2020: Modelling of the Moving Block system specification and support for Railway Minimum
Operational Performance Standards, TRL 3 (EU funding 1.340.000€)

= Within the framework of the Moving Block the proposal has to carry out the following work:

= To create semi-formal or formal models of the Moving Block systems, using the Formal Method methodology
developed in X2RAIL-2, in order to examine the system behaviour, and check for additional hazards arising from
the use of Moving Block.

= To create semi-formal or formal models of the enhancements to the Moving Block architectures, as proposed by
the “Future Moving Block Architectures” topic within the project S2R X2Rail-3.

= Within the framework of the Fail Safe Train Localisation, the proposal has to carry out the following work:

Definition and Development of Railway Fault Detection and Exclusion (FDE) algorithms for coping with railway
system and local feared events in the context of both mono/dual constellations and mono/dual frequencies

Definition and Development of Data Fusion algorithms among different possible technologies such as for example
EGNSS, IMU, Kinematics, Digital Map suitable for providing a safe position in the position domain along with the
associated integrity

Select candidate techniques and algorithms for the implementation of a Proof of Concept
Test and assess performances in a real or simulated railway environment

Contribution to the definition of the Railway Minimum Operational Performance Standards and the trad
analysis about the use of the Standard SBAS (e.g. EGNOS) augmentation systems



AWP 2020, targets and content — IP2 (3/3)

* S2R-OC-IP2-02-2020: Study on alternative bearers and on communication protocols, TRL
4/5 (EU funding 350.000€)

= For what concerns the study of the communication bearers the action shall:
= Describe the alternative bearers from a technology perspective;
= Qualify the benefits and challenges of the bearers, taking into account operational and
economic considerations;
= Compare the expected communication characteristics with well-established wireless
technologies
= Provide recommendations and classification.

= For what concerns the study of the communication protocols the action shall:

* |dentify the appropriate transport protocol for ensuring communication characteristics and
capabilities during application development

* Analyse the different options for the transport layer (UDP, TCP, SCTP, etc.) and the
application layer protocols (HTTP, QUIC, SIP, etc.) with the aim to narrow the selection for
certain application requirements, qualifying the protocols in terms of technology features
like flexibility, latency and prioritization as well as operational considerations including
engineering and implementation complexity, monitoring and debugging capabilities;

* Analyse the security of the transport and application layer with using the secure version of
protocols, e.g. SFTP or SCP instead of FTP, or HTTPS instead of HTTP or combining the
protocols with application security.



AWP 2020, targets and content — IP3 (1/2)

S2R-CFM-1P3-01-2020: Research into optimised and future railway infrastructure - (EU funding: 11.408M €)
-> Bring to TRL 6-7 research activities performed in IN2Track-2

= Enhancing existing track, S&C:

* Validation and in-track full assessment of demonstrators of enhanced S&C systems, track system and its components
including wheel and rail interaction with improved RAMS — TRL7

* Development of full monitoring system for S&Cs and optimization of maintenance activities for Track system — TRL7

= Next generation track, S&C:

* Development of sub-system components, full-scale and whole system demonstrators for next generation track and
S&C solutions, using advanced design, materials, manufacturing, construction and installation techniques — TRL6

* Development of innovative and autonomous track and S&C inspection, maintenance and repair techniques, with
integrated monitoring and sensing systems — TRL6

= Enhanced performance of tunnel and bridges:
* Tunnel and Bridges health monitoring (onboard, optical monitoring and digitalization) — TRL7
* Demonstrator on improvement of Tunnel and Bridges service capability — TRL6-7
* Technical demonstrator of low cost bridges for high speed traffic improving damping - TRL7




AWP 2020, targets and content — IP3 (2/2)

S2R-0C-IP3-01-2020: Next Generation Track Transition Zones - (EU funding: 1,350,000 €)
* Detailed design and technical specification for physical transition zone demonstrators (->CFM)

* Protypes and small-scale demonstrators of next generation transition zone components and sub-systems - TRL
5

S2R-0OC-IP3-02-2020: Technology Development for Railway Systems Asset Management (TD3.6)- (EU
funding: 1,710,000 €)

* Prescriptive data analytics tools to implement a Decision Support System, with man in the loop, for IAMS — TRL
4-5

* Multi-objective decisions’ optimization tools for IAMS — TRL 4-5

S2R-0C-IP3-03-2020: On track machines shift to collaborative robots (TD3.8)- (EU funding: 2,700,000 €)

* Development of standalone demonstrator of an improved existing plant (machines and equipment) by
integrating robot technology (Robot Operating System) to support future inspection and execution of
maintenance actions — TRL 5-6

* Development and validation of a prototype of exoskeleton suitable for outside considtions which can perform
a set of different maintenance task— TRL 6-7




AWP 2020, targets and content — IP4 1/2

S2R-CFM-IP4-01-2020: Enhanced end-user centric travel ecosystem (EU funding 5.207M€), TRL 7

Prepare the S2R IP4 ecosystem for large-scale implementation, taking into consideration technical, users and
business needs and requirements, such as scalability, coexistence and seamless interaction of multiple ecosystems.

Prepare the S2R IP4 ecosystem for implementation with current retailer market (whether Travel Service Provider
(TSP) retail operation or third party e.g. travel agency) by developing an interface to Travel Companion functions

Attract TSPs to join the ecosystem, especially small ones, by offering a range of functionalities and services integrated
in the ecosystem to be consumed by them through a common interface “as a service”.

Enhance traveller experience, improving the travel services offered and their access to the ecosystem.

Exploit the application of Artificial Intelligence (Al) advances to improve travellers experience and operators
performance, specially through the application of Business Analytics techniques (for example, Intelligent assistant
to help operators / travellers in their operations, mix of machine learning and business modelling for better
decision support, Al methods with data).

Tighten links with other IPs and CCA (especially IP2, IP3 and IPX) to facilitate information flow among IP4 services and
other railway systems, allowing the creation of enhanced services for users and operators, following the Concep
Data Model approach and System Architecture.




AWP 2020, targets and content — P4 2/2

OC: Complementary Travel Expert Services, TRL 5 (EU funding 2.000.000€)
» Criteria for multi-modal travel planning:

= Research and definition of categories for the whole trip or legs of the trip (i.e. environmental aspects,
comfort, specific needs for disabled people, traffic conditions, other, etc.)

= Development of algorithms to propose quantitative estimates

= Ride-Sharing in a multi-modal journey context:

* Research on how to ensure successful ride-sharing to complete first/last mile of multimodal trips based on
a sample of existing passengers (behavioral studies)

* Development of applications running “as a service”, acting as crowd-based Travel Service Provider (i.e.
algorithms and proof of concept for ride-sharing incl. offering, ticketing, settlement, validation and tracking)
and as part of the Travel Companion through integration of specific modules for (car) seat offer
management, validity checks of Entitlements/Tokens generated, etc.

* Research on algorithms for optimal synchronization of sharing mobility solutions and other transpor
modes with the rail service and for optimal matching between drivers - riders within a ride-shari
for the first/last mile solution of a rail-based multimodal journey.



AWP 2020, targets and content — IP5 (1/2)

S2R-CFM-IP5-01-2020: Use-centric rail freight innovation for Single European Railway Area — IA (EU funding 7.879 M€)

o O O

Condition-Based Maintenance:

Demonstrate an end-to-end CBM solution for a European fleet, based on work on Fr8Rail, Fr&Rail Il and S2R-CFM-IP5-01-
2019 (TRL 7)

Provide a proof of concept of brake pad and wheelset monitoring in rail freight, under operational conditions. (TRL 5)
Define and test optimized roles & responsibilities in the digitalized maintenance process. (TRL 5)
Develop user-specific human machine interfaces to test “cooperation” between humans and artificial intelligence. (TRL 6)

Core Market Wagon: definition of a verification and validation plan according to the 5L approach, integration of new
subsystems enabling CBM and Continuous System Monitoring. Vehicle & Track Friendliness of the developed components
should also be assessed by means of verifications as injecting real data in simulation tool. (TRL7)

Extended Market Wagon: Physical demonstration of the extended market wagon with regards to the structural,
aeroacoustical & aerodynamical optimized wagon design concept and novel running gear design concept. (TRL 6)

Telematics & Electrification: integration of at least one of the telematics product classes including the corresponding
subsystems (CMS, WMS, wOBU, FTSMS,EMS) in the extended market wagon and demonstration activities by means of
field testing in operational environment. (TRL 7)




AWP 2020, targets and content — IP5 (2/2)

(@)

Automatic Coupling: Integration of the coupler in one of the two new developed wagons. A proof of concept
of the Automatic Coupler Demonstrator, in real operational environment, should be performed, according to
a pre-defined test protocol covering the most demanding conditions. Specifications review and update are
also requested. (TRL7)

Freight Loco of the future: Two distinct focus areas:
Develop a concept for the innovative modular, distributed and hybrid propulsion concept. ( TRL 3)
Develop a demonstrator for the auxiliary network concept. (TRL5)

Long trains: a demonstrator of the new functionalities in a train of up to 1500m length if supported by the
infrastructure. (TRL 7)

Automated train operation:

Develop a proof of concept (not tested prototype) for the freight suitable environment sensing systems
based on work done in ARCC and S2R-CFM-IP2-01-2019. (TRL 3)

Define the requirements of freight specific radio remote control of freight locomotives building on results of
Long Trains (FFL4E & FR8RAIL-2).(TRL 3)

Analyse existing EU RU user requirements and specifications for freight suitable ATO Onboard systems and
what will be delivered by S2R-CFM-IPX-CCA-01-2019.




AWP 2020, targets and content - CCA

S2R-0C-CCA-01-2020: Noise and Vibration call - (EU funding: 950,000 €)

= Ground vibration:

* To develop a commonly accepted, practical and validated prediction tool for ground vibration
impact studies during environmental impact assessment of new or upgraded railway projects.

= New Technologies Auralisation and Visualisation:

* The development of a fully functional system for auralisation and visualisation based on

physically correct synthesized railway noise and interfaces to a virtual reality visualisation
software.

* The tool shall be able to meet three basic main requirements:
= Demonstration of the results of the work on noise reduction in the S2R JU.
= Demonstration of vehicle performance for customers and development engineers

= Demonstration of the acoustic situation and the effect of noise mitigation measures in
large-scale projects preferable with an interface to commercial 3D Visualisation software




AWP 2020, targets and content — IPX (1/3)

S2R-CFM-IPX-01-2020: Advanced Functions towards Autonomous Trains - (EU funding: 2.021M¥€)

*Please note that any proposal that would result in an upgrade de jure or de facto of any signalling Class B
system will be excluded from funding and most probably result in the partial or full proposal rejection

» train external environment perception* :
 creation of a common database for artificial intelligence (Al) training
* certification concept for the artificial sense when applied to safety related functions (TRL 3)

* track digital maps with the integration of visual landmarks and radar signatures
* Applicability studies

® train internal perception:

* Enhanced CCTV to prognose and diagnose potential hazard situations

= enhanced TCMS :

* train-to-ground application profile to enable the remote driving of trains
* TCMS auto-heal functionalities




AWP 2020, targets and content — IPX (2/3)

S2R-CFM-IPX-01-2020: Advanced Functions towards Autonomous Trains - (EU funding: 2.021M¥€)

*Please note that any proposal that would result in an upgrade de jure or de facto of any signalling Class B
system will be excluded from funding and most probably result in the partial or full proposal rejection

= accelerate the deployment of ATO over ETCS * :

investigate how an on-board ATO over ETCS can still work on a European corridor where a small part
of the infrastructure is not yet equipped of ETCS

applications for at least three European Countries, considering geographical relevance and without
delaying any planned ETCS investment

o Lateralsignalling interpretation
o Transitions to ATO over ETCS on Class B area
o Standard ATP interface

GoA3/4 state machines using semi-formal model will be prototyped in order to validate the concept
with railway experts (including drivers)

validate GoA3/4 specification and functions exported to TMS
demonstrate the level of headway performances achievable with the TMS/ATO based on




AWP 2020, targets and content — IPX (3/3)

S2R-CFM-IPX and CCA-02-2020: Evolution of Railways System Architecture and Conceptual Data Model (CDM)-
(EU funding: 1.041M¥€)

>> Enhance deployment strategy and ensure wider uptake of System Architecture and CDM

= System Integration and Architecture:

e Provide clear user’s feedback on the way the rail system will be operated in the future and the
interconnection with other transport modes and other services

* Define the high-level functions the new operations and services will require and the impact that those
could have in the current system

* Extend business cases analysis and inclusion of different initiatives not yet included in the work of
Linx4Rail

e Further update the migration plan and deployment strategy

= Conceptual Data Model (CDM):
* Explore ways to enhance/automatise the creation of CDM with the use of Artificial Intelligence too

e Support the large scale implementation of the S2R JU IP4 ecosystem by ensuring the de
interfaces are in line with CDM + Increase interoperability in freight transport (IP5)

* Consider new case studies, considering for example ERA registers




AWP 2020, targets and content — IPX (3/3)

S2R-0OC-IPX-01-2020: Innovation in guided transport - (EU funding: 0.25M€)

e Define the enhanced / innovative modes in term of:
= Concept of operations
= Safety cases
= Functional specification
= Qperational conditions and testing methodologies / environment.

* Identify the potential transferability and synergies with Railways solutions,
processes and procedures in general, and in particular for a technological
perspective with the S2R innovations (Technology Demonstrators and IPx
activities).




AWP 2020, targets and content — Prize

Train ID - (EU funding: 0.5M€)

Specific Challenge:

* The objective of this prize is to support the implementation of achieving throught Europe a unique
representation of the train and path objects.

* To this aim the implementation of efficient algorithms that generate a single Train ID is needed. In
particular this should be associated to commercial trains in synergy with the Train ID generated in
cooperation with the Joint Sector Group and Rail Net Europe (RNE).

Expected Impact:

* The solution should demonstrate its technical validity and universality while at the same time it
should provide a viable path (of measures and advantages) to overcome the possible stakeholder
inertia to implement such solution in nationally driven systems.




Status on the CCA models:
S2R KPls, attractiveness model and
mode choice model




Results KPI release 2.0 — key targets

SPD LCC Capacity Punctuality
Target -50% +100% +50%
High speed -15% - 69% 29% o,
18%
Regional -21% i 57% 19% 51% o
Urban -16% . 23% 255 n/a
18%
Freight -39% - 42%-114%* ..., 78% ' 1u

4094

release 1.0

*depending on IP2 improvement 0-50%




Results of KPI release 2.0 — IP specific

SPD: High LCC Capacity
speed

Vehicle / IP1 -5% 22% 23%
Signalling /IP2  -32%  38% 10%

Infra./ IP3 -19% 0.4%* 58%
SPD: Urban  [LCC | Capacity | Punct. |
Vehicle / IP1 -3% 2% n/a

Signalling /1IP2  -59%  20% n/a
Infra./ IP3 -15%  0.4%* n/a

*reduction of capacity reserve in peak
hour

|SPD: Regional _|LCC__| Capacity | Punct. _

Vehicle / IP1 -8% 20% 35%
Signalling /IP2  -45%  30% 10%

Infra./ IP3 -26% 0.4%* 61%
SPD: Freight |LCC | Capacity | Punct. |
Freight / IP5 -17% 32% 79%
Signalling /IP2  -20%  0-50%  10%
Infra./ IP3 -18% 6% 52%




Result discussion

Scenarios:

* Freight has the highest potential for improvement - among others due to a more flexible operation concept
in the SPD
* CCSisthe area with the most challenging conditions to identify the impact

LCC:

* Cost improvements for IP1 are rather low as for now only the cost for prototypes can be estimated, which are
foreseen to be significantly higher than for the end-product (reduction <10%)

* Cost share within the railway system has a significant influence on LCC-KPI (e.g. for SPD1 reduction of
infrastructure maintenance cost by 42%)

* New results for IP2 could not be included in time for release 2.0

Capacity:

* Calculation with the highest complexity of integrated systems
* Highly influenced by IP2

Punctuality:

* Improvements to release 1.0 mainly by change of calculation method
(as presented at GB workshop 05/09/19)




Validation Process

Next Step: Validation process to increase accuracy level

Detailed validation process will be developed within November & December 2020 by the KPI team

TD leaders will be asked for 2020 release how “confident” they are about their improvements (e. g.
high / medium/ low)

General idea for accuracy level was already presented in October SteCos and in principal well received
by SteCos

Detailed procedure will be presented at all next SteCos in January & February 2020




Overall Approach
Mode choice, KPIs and attractiveness

(Mode choice model
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Attractiveness model




Attractiveness model
From Elementary Barriers to AMPIs

NEARENL EOF4R ( IMPACT 1

Governance of the Interoperabilty Framework

l of the railway sector forRalland Intermodal Moblty
Exemple for 2 IP4 AMPIs
List of elementa ry barriers AMPI Included initial elementary barriers
H ¢ No info on the travel time remaining
to travel by traln + Real-time * No information (schedule, departure,...)
N . . * No up-to-date information
Ga 1 Cat 2 Cat 3 8 information e Public transport schedule during the trip; Route info during
ategory 1: ategory 2 : ategory > : the trip
barriers barriers barriers not * No assessment of the transport services by peers
* No feedback Option
addressed by addressed by addressed by
. . * No possibility for travel complaints
IP4 |P1,2,3 Shift2Rail Travel assistant * No travel assistant during journey

¢ Trip Booking unavailable

¢ Trip Planning unavailable
¢ Unreliable information

AMPIs AMPIs AMPIs not
addressed by addressed by addressed by
P4 other IP1,2,3 Shift2Rail

0E<

AMPI : Area of Major Potential Improvement, which is a coherent group of elementary barriers




Attractiveness model methodology

Current status Weighting
X %
AMPI that IP4 X%
will address X%
X %
X %
AMPI that other 5%
IPs will address <%
X%
AMPI not X %
addressed by X%
Shift2Rail *%
x %

_—

100% of AMPIs
addressed by
P4

100 % of
AMPIs
addressed by
other IPs

100 % of
AMPIs not
addressed by
Shift2Rail

100% barriers
that need to be
tackled to
increase the rail
attractiveness

Improvement

Future status

Improvement

Constant

AMPI
addressed by
1P4

AMPI
addressed by
other IPs

AMPI 1
AMPI 2
AMPI 3

AMPI ...

AMPI not
addressed by
Shift2Rail

x% barriers remaining to remove
1-x% attractiveness improvement




Attractiveness model
First results

Barriers reduction

AMPIs (= group of barriers) distribution per SPD Values with respect to IP4 baselines
SPD1 SPD2 SPD3 SPD1 SPD2 SPD3
High Speed Regional Metro High Speed Regional Metro
P4 45% 39% 38%
IP4 obstacles reduction 44% 45% 46%
Other IPs* 10% 9% 13%
%k
Not S2R AMPIs 45% 529% 49%

(non technological AMPIs)

* Other IPs AMPIs are the following: Train layout, Train noise, Station design, Station services

** Not S2R AMPIs are the following : Cleanliness (vehicle & station), Physical connexion with other public
transportation, client personnal preferences, RU’s service offer, security, safety, staff (RU & station), public policy
incentive




Passenger mode choice - methodology

. . I
Input Booking & Mode choice logit models Output
ticketing for each SPD
Attracti(\j/elness ## In reference and
e e Shift2Rail scenario:
* Ticket prices and
Qs StPD frequency in
parameters optimum
(e.g. travel
(operator/welfar

time and costs
for competing e minimization

modes) of costs)

operating cost, Frequency
rail track
charges Ticket prices

Optimization



Freight mode choice model

en
e Estimate the effect on modal 7 3(\:?;3* A
split (tonkm) from Shift2Rail W\ ATt

innovations

* Using the Samgods model (TRV
model for goods flows within, to,
from and through Sweden)

* First preliminary result:
Reduction of transport time (e.g.
faster loading) = increases rail
modal share substantially

™y~ _ Y ..
Red=road, Green=rail, Blue=sea



MAAP Part B

@Shift2Rail_JU
#Horizon2020




Adoption of MAAP Part B

= The MAAP Part B — Technical Content, focuses on the re-prioritised R&l activities included initially in the
2015 MAAP and ensures adequate alignment with the MAAP Part A

= Draft version of MAAP Part B was published on the S2R JU website on 20 May 2019
= Feedback received to the draft version

* European Commission (DG MOVE)

S2R Members

Scientific Committee

UR-ID Working Group

= The MAAP Part B introduces a demonstration plan by Technological Demonstrators and incorporates new
ideas to enable a more appropriate quantification of the impact of each new technology




Update on Cooperation
with Regions and

Internationa

Organisations

@Shift2Rail_JU
#Horizon2020



Cooperation Agreements

e MoU ETSI:
signed in May 2019
* MoU region of the Basque Country (ES) on ESIF synergies:
After approval by Basque authorities, ready for signing end 2019
* MoU CUTRIC:
final drafting stage, aim to launch GB consultation procedure with a view to signing end 2019
* MoU FERRMED:
final drafting stage, aim to quickly launch GB consultation procedure
* MoU World Alliance for Efficient Solutions: drafting stage, waiting for WA feedback

3 Shift2Rail funded TDs pre-selected:

e TD2.2:S2R Automatic Train Operations for mainline railways, sponsor ALST
* TD3.10: S2R smart metering for energy management, sponsor ALST
e TD5.4: High Performance Freight Train, sponsor BT

* MoU CEN/CENELEC:
drafting stage, waiting for CEN/CENELEC feedback




S2R JU regional cooperation workshop

First regional cooperation workshop held on 9 October 2019

Aim to explore synergies between Shift2Rail JU and European Structural Investment Funds

Representatives of more than 10 EU regions present

Representatives of EP, EC, JRC, Clean Sky JU, public transport operators, S2R JU present

Wrap up video available on S2R website:

https://shift2rail.org/events/shift2rail-regional-cooperation-workshop-09-10-2019/



https://shift2rail.org/events/shift2rail-regional-cooperation-workshop-09-10-2019/
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Outcome of public consultation

Number of replies in the OPC per candidate partnership
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ERTRAC is the European Technology Platform (ETP) for Road
Transport recognized and supported by the European Commission.

Members gather all the stakeholders of Road Transport Research:
iInvolving industry and researchers, private and public organisations,
iIncluding administrations from European, national and local levels.
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T t
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ERTRAC Organisation

Gathering all the ERTRAC members;
Establishing the strategic orientations of the technology platform;
Endorsing the publications.

Gathering experts from the ERTRAC members;
Responsible for the preparation of the ERTRAC documents;
Co-managed by industry and research Leaders.




ERTRAC Working Groups




ERTRAC Strategic Research Agenda

Key document in preparation of Horizon Europe:
» Long-term Vision with objectives for 2050
» R&D topics for timeframe 2020-2030

* Ensure mobility in urban areas

Environmental sustainability: energy and resource efficiency,
decarbonisation and air quality

Ensure an efficient and resilient road transport system

Connectivity and Automation — an enabler for improved mobility

Provide perfect protection: safety and security

Europe as world leader in innovation, production and services

i
N
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Recent Roadmaps published in 2019:

e Connected and Automated Driving (3" version)
e |Long Distance Freight Transport
e Road Safety

£

. O
Next Roadmaps to be updated in 2020: Automated Driving

Roadmap

e Urban Mobility: to include all the new
mobility services (shared, micro)

e Energies, Powertrains and Electrification:
grouping together 3 roadmaps into one!

Connected and Automated Driving

£

www.ertrac.org \\ -y V



Fields of cooperation with ERRAC:

|
« Urban Mobility l
* Freight Transport I
« Connectivity and Automation '

Competitiveness and manufacturing

i

)\
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Urban
Mobility

 Roadmap is prepared jointly by ERTRAC together
with ERRAC and ALICE.
* Vision: towards an “Integrated Urban Mobility”,

connecting all modes and mobility services
with a user-centric perspective.

» MaasS, enabled by seamless connectivity

» Infrastructures adaptation and urban planning to
support a true integration of mobility offers

» Governance and tools to support local authorities
knowledge and decision-making

73 04/12/2019 www.ertrac.org



Freight
Transport

New ERTRAC Freight roadmap listing as R&l
priority “Integration to the European transport
system: guidelines to enhance inter-modality.”™

» Support European standardisation
» Digitalisation and processes

» Enable flexible interchanges: increased
efficiency of transhipments at hubs

» Modularisation of compatible load units
» Emerging type of new transports

*Chapter 4.4 of ERTRAC Long Distance Freight Transport roadmap 2019

74 04/12/2019 www.ertrac.org



Connectivity L ] = S
and Automation ‘

« ETPs issued a joint position to complete the multi-
modal chapter of the STRIA CAT Roadmap

» CAT technologies supporting inter-modal hubs:

» - for passengers through MaaS and integration of new
automated mobility solutions

» - for freight through automation of transhipment
operations, and integration towards end-to-end flow

» Data sharing and cyber-security harmonisation

» Specific rail-road topic: safety at level crossing
Integrated in automated driving systems

» Harmonisation, replicability and scale-up!

i
NS
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Competitiveness e [
and manufacturing T

« ERTRAC cooperating with EFFRA/FoF, looking at topics
that should be of interest to other modes:

» Manufacturing technologies, Additive Manufacturing

» Optimised design and production processes through
digitalisation (simulation, virtual testing and validation)

» Sustainability of energies and raw materials, light-
weighting, Life-Cycle Assessment

» Evolution of skills and training, industry-research

cooperation ~

ERTRAC
76 04/12/2019 www.ertrac.org v



Contact: I

Xavier Aertsens '
Director ERTRAC Office
66 avenue de Cortenbergh 1000 Bruxelles
+32 2736 1221

ERTRAC

N
~

o
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- Results 1 (rail sector)

1 <l Shift Rail

v Rail should be the backbone of European Mobility
(confirmation of ERRAC 2050, ERRAC 2030), climate
change emergency

v Shift2Rail plays the maijor role in building research and
innovative framework within railways sector

v Collaboration with other modes and sectors is mandatory
(majorly road and ICT), necessity for H2020 funding cross-
mode and sectorial with rail

v Continuation of alignment ERRAC/stakeholders & Shift2Rail
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ALREADY COLLABORATING

TER4RAIL

Transversal Exploratory
search Activities for Railwa

- WITH THE RAILWAY SECTOR

Cooperative, Connected

( and Automated Transport
* X% — — _\ _
* * g
«X > ACARE
* *
L TRANSPORT RESEARCH ARENA

Alliance for

L Ay
Logistics Innovation Research Advisory
through Collaboration Council
in Europe

— <l hift2Rall

\s’ ﬁrnEAls:rm:El;[ € moBILITY SETRIS
\W Bi-directional participation at Plenaries
Railway stakeholders _
Working Groups / Expert Groups
WATERBORNE

Consultations

Collaboration H2020 Work Programme
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4" OTHER ETPS / PPP

Trc: nsverso\ Exp\orcto

ECSEL Joint Undertaking
Electronic Components and Systems for European Leadership

ECS#

EUROPEAN CYBER SECURITY ORGANISATION

€ ECTP

. op
CITRA 'V ,

EURCPEAN FACTORIES OF THE FUTLIRE

RESEARCH ASSOCIATION Fact(.xrie.s of the Future
Public Private Partnership

S5 PPP

PUBLIC-PRIVATE PARTNERSHIP

o 5hift Rail

Vertical engagement activity / key applications /
sector reports = include transport or mobility

Projects with direct application to railways

Workgroups open to end users / stakeholders
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TER4RAIL
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- Results 3 (urban and rural aspects)

v Maqjor role of public transport, especially rail, in shaping the
city and conurbations

v Necessity of co-creation of transport systems with citizens
role and their input, user-centered design

v Understanding social and economic vulnerabilifies, e.Q.
local needs, rural areas accessibility

v Chance of digitalisation and connectivity, new
technologies
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o 5hift Rail

TER4RAIL
Transversal Exploratory
Research Activities for Railway
Wl 2 |20/ \DM/ \l S ERRAC
ERTRAC
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Roadmap analysis of the uic
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\

jord Cloud
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A
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Research Advisory ]
Counci)
1
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CETE
WP2 ROADMAPS

TER4RAIL
Transversal Exploratory
Resecrch Activities for Railway
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1 - WP2 ROADMAPS @

TER4RAIL

- The analysed roadmaps have major shortcomings
and gaps in:

v Adapting citizen’s needs, user acceptation and
integration of railways;

v The influence of short-term policy on transport
developments over the long ferm;

v An absent multi-modal mind-set in all fransport sectors
towards the integration of railways; and

v The need for tailored and on-demand mobility in railways.
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1 - WP2 ROADMAPS @

*
TER4RAIL *

* 4 *

- The analysed roadmaps have major alignments in:
v o (Cross-sectoral and cross-disciplinary research,
v e nformation management systems,
v ¢ physical transport network,
v o safety and security,

v e digitalization and inferconnecting rail network.
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TER4RAIL

Transversal Exploratory
Res Activifies for Railwer

" WP3 ARGUMENTS FOR RAIL

- Success stories of railways and its chances (Freight)
v Steady growth in combined transport (+10% semitrailer traffic)

v Consolidation of Landbridges rail intermodal services with China(Silk
Road) via Transiberian & Eurasia lines in economy of scale. 40 trains
weekly to Duisburg and regular services to many other Eu Ports and
Terminals(Hamburg, Milan, Belgrade, UK, France, Spain etc)

v Substantial Increase of Maritime traffic distribution via Dry Ports and
large hubs in " traffic industrialization” mode increasing the Ports’
competitive reach(Hamburg, Rotterdam, Antwerp, Genoaq)

v Progressive introduction of Longer heavier faster trains on existing rail
network. +750m.

v Trieste Port doubled its rail fraffic with regular services to Germany,
Austria, Benelux, and towards the Eastern countries becoming very
attractive for ’rh.e.Shlpgzpm lines serving the Adriatic, becoming port of
Choice for Maritime Silk Road
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TER4RAIL * *

" WP3 ARGUMENTS FOR RAIL

- Success stories of railways and its chances (Socio
economic), public transport

v Metro: 180 Lines in the world, ca. 35% fully automated, steady
growth in line opening, Asia (leading), Africa

v Steady growth in light rail (Europe leading)
v Metro saves 220h per person per year per line (vs car)
v Metro is 50 times safer than cars (and bikes!)

v Metro has 40% less emissions and energy consumption compared
to cars

v Automation of metros growth, and soon light rail, HS and
conventional rail
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o 5hift Rail

< HIGH SPEED RAIL

Research Activities for Railway

HIGH-SPEED RAIL TRANSPORT (*)

Viajeros
entre Madrid BT
y Barcelona 4.842.969 (86,5%)
por modo de 5.000.000 80Ene 18
transporte 4.113.180 (63,6%)
BE CZ DE ES FR IT NL PL PT SI FI SE UK Amomo\':L
4.000.000
1990 - - - -1492 030 - - - -  -001 -EEWE] S ?163;.2020(55,1%)
1995 - - 870 1292143 110 - - - - -042 -JEPXZY] 72% — TREN S 000000
2000 0.87 - 1393 194 3475 509011 - - - 007 205 -@ECE011.6%
2005 0.98 0.01 2085 2.32 4313 855 069 - 049 - 031 2.33 0.45SIAR] 53% L0 FEENERO 2008 —— 3 Kt 445 TAAT%) |
B i El AVE llega a Ene 18
2006 1.00 0.15 2164 2.70 4485 891 0.73 051 044 2.49 0.90pE:2X%>] 5.2% roosa /.~ Barcelona 2.354.690 (36,4%)
2007 1.02 0.33 2192 259 4797 882080 - 051 - 058 2.78 1.39:i¥] 5.2% o
IC
2008 1.08 0.25 2333 548 5256 8.88 0.87 - 053 0.01 062 2.99 0.99 2411 10.0% o 756.900(13,5%)
2009 1.06 0.24 2256 11.51 51.86 10.75 0.92 - 053 0.02 060 3.05 1.0TRLZRD] 6.7% 2007 08 09 10 11 12 13 14 15 16 17 18
1 Fuente: Renfe @elperiodico / @EPGraficos %

2010 1.06 0.27 2390 11.72 51891161 029 - 052 0.02 065 2.94 1.01RIIXA 1.7%
2011 091 029 2331 1123 51371228 031 - 047 001 071 283 436JLLl] 21%
2012 0.97 0.27 2475 11.18 51.0912.79 032 - 046 0.01 071 2.95 4.36Q[X] 16% , ElIAVE sumé mas viajeros en noviembr

2013 0.97 025 2518 12.74 5079 12.79 036 - 047 0.01 076 3.06 4.36REANTA 1.7% | que el avion
2014 0.91 0.5 2432 12.79 5066 12.79 024 - 054 001 065 323 290RLeRY] 21% ...

2015 1.20 0.57 2528 14.13 4998 12.79 1.00 0.47 057 0.01 057 3.37 290RAPYZ] 32%  EEEEEw=mm
2016 1.50 0.70 2721 15.06 5054 12.79 0.37 1.44 061 0.00 061 3.48 280RALAP] 38%
2017 1.56 0.77 2850 15.54 5828 12.79 0.41 1.4 065 0.00 068 3.60 2.80QPLAE] 8.5%

0000AD

Source Publications Office of the European Union, 2019 - STATISTICAL POCKET BOOK
2019 - EU TRANSPORT in figures

El AVE le gand Ia carrera al avién en cuanto 2 nuevos pasajeros se refiere el

pasado noviembre del 2018. Asi lo constatan
de Estadistica (INE) publicados este lunes y qt
internaual de los trenes de alta velocidad en el 9%,
pasajeros de transporte aéreo aumentaron el 7,3%. No cbstante, en términos
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WP3 ARGUMENTS FOR RAIL

TER4RAIL
Transversal Explorafory * 4k
Resecrch Activities for Railway

- Success stories of railways and its chances (high speed)

v o HSR has been and is a major success story and a revolution in Rail
services after decades of decay and oblivion;

v ¢ HSRis an advance technological innovation;

v o HSR delivers effective and efficient services at competitive costs to
old and new categories of users;

v o HSR demonstrates its profitability and long term sustainability;

v ¢ HSR has eroded dramatically market share to air in medium long
distances;

v o HSR proved the viability of co-modal integration extracting the best
value performance from each mode;

v o HSR has along way to go for exploiting its full potential in cross
border traffic;

v ¢ HSR should evolve from a National to an International Experience
Iving the customers a new modal choice which today is not available
or fravel time between cities of 3 and 3.5 hours.
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TER4RAIL

Transversal Exploratory

‘ CA Shift Rail

. Project documents and social media
v TER4RAIL website (hitps://terdrail.eu/)

v Twitter account: https://twitter.com/Ter4r

v LinkedIn group: Ter4Rail_Shift2Rail
v All deliverables of project online (f.i.)

< Analysis of RAIL projects financed under H2020:
https://bit.ly/20YU6Pp

< Compilation of Rail Research and Innovation projects financed at
National Level: https://bit.ly/2gDiNJ1
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TER4RAIL

Transversal Exploratory

- Events organised by T4R partners

‘ <l Shift Rail

v Organisation of a panel discussion on rail research and innovation at
the ERRAC plenary on 21/03/2019

v TER4RAIL survey for RAIL R&D stakeholders and transportation experts
launched on 25/03/2019

v Workshop on urban scenarios 2050 during UITP Summit in Stockholm,
Sweden on 11/06/2019: https://bit.ly/200sm7z

v TER4RAIL London Summit on 28/06/2019: https://bit.ly/37CMNVT

v TER4RAIL Webinar Delphi Study Round One:
hitps://vimeo.com/366213220

v Organisation of a gonel discussion on cybersecurity at the ERRAC
plenary on 29/03/2019

v Upcoming: TRA Sessione Video competition for the youth
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. @m

- Rail should be the backbone of European mobility (only
way for tfransport growth while sustainable)

TER4RAIL

nnnnnnn

- Shift2Rail is key in building a research and innovative
framework within railways sector

- Railways should be considered in non-railway
roadmaps as an important mode 1o be integrated with

- Success stories of railways can be told in urban/rural,
high speed and freight with large margin of growth
(and sustainable)

- Railways sector should have good presence in transport
conferences and events (e.g. TRA, World Economic
Forum)
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- €5hift Ral

* X %
* *
* *
TER4RAIL x, **
e e oo This project has received funding from the Shift2Rail Joint Undertaking under the European Union’s Horizon 2020 research =
and innovation programme under grant agreement no. 826055 (TER4RAIL)

QUESTIONS

Thank you for your kind atftention!
Armando Carrillo Zanuy

Eurnex, European Rail Research Network of Excellence
Email: acarrilo@eurnex.eu

TER4RAIL 04/12/2019 101


20160927_S2RdraftAWP2017.docx
20160927_S2RdraftAWP2017.docx

Agenda

1) Welcome from the Chair— Alberto Parrondo
2) Approval of the Agenda
3) Approval of the Minutes of 21 March 2019 Plenary

4) Keynote speeches - European Commission viewpoint
1) Keir Fitch, DGMOVE
2) Jean-Francois Aguinaga, DG RTD

5) Shift2Ralil update — Carlo Borghini, Executive Director
6) Guest Speaker — Xavier Aertsens, Director, ERTRAC
7) TER4Rail — Panel Discussion — Tackling Cybersecurity Challenges
8) TER4RAIL — Armando Carrillo, Secretary General, EURNEX
9) ERRAC Working Groups
1) WGL1 Vision&Strategy — Ulrich Meuser

2) WG2 Collaboration — Johan Jonsson
3) WG3 Communications — Aida Herranz

4) Academia PAG — Prof Sebastian Stichel P
10) Concluding remarks and 2020 dates — Alberto Parrondo

www.ertrac.org &
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The European-Rail
Research Advisory
Council

WG1

ERRAC Plenary
29th November Brussels

Ulrich Meuser




ERRACWG 1 (1/4)

Objective: Deliver a rail sector paper describing the R&I activities
planned for the period 2021 - 2027

Working documents: ERRAC 2050, ERRAC 2030 R& I priorities,
description of 8 mega projects developed by a group of rail
stakeholders



ERRAC WG1 (2/4)

8 mega projects

 Mega-projects (MP) proposed:

* MP n°1: Assets for Automatic & Autonomous Operation

* MP n°2: Railways Digital Twin, Simulation & Virtualisation
* MP n°3: Smart Asset Management (SAM)

* MP n°4: Smart Integration for D2D Mobility

* MP n°5: Multi-Modal Pod-Systems

* MP n°6: Attractive Environmental Sustainability & Carbon Free
Mobility

* MP n°7: Rail Freight — The backbone of a green logistic chain
* MP n°8: Network management Planning and Control



ERRAC WG1 (3/4)

Mega project - Structure

*Vison

* Challenges of the Mega project

* State of the Art and Achievements in Shift2Rail
* Content/Scope

* Stakeholders and role

* Impacts (Societal, Economic/technological,
Scientific)

* Indicative timeline
* Visualisation



ERRAC WG1 (4/4)

Timeline

20.11. 2019 - WebEX conference - Kick-Off Meeting
18 participants ( 44 invited)
* Context, working process, timeline

27.11.2019 - first feedback

02.12.2019 - WG 1 WebEX conference

t.d.b. -WG 1 WebEX conference -option, if needed

16.12.2019 - WG 1 WebEX conference - final

End of December handover to ERRAC SC for review



The European-Rail
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ERRAC Plenary
29th November Brussels
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All ETPs share the same ...

ERRAC

Society
Regulatory & political framework

Digitalisation
Automation

Productivity & economy

Pre-competitive activities

ALICE ACARE
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Can we do better?

Copyright Fotografi Falkenberg http://www.fotografifalkenberg.se/
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opeaitRs Be inspired!

2L
wTayn A

o
-

Cst g‘-‘"'\'o'r'.

Model of two carbon
nano tubes on a
graphite surface.
Tobias Hertel,
Institute for Physical
Chemistry, University
of Wurzburg

DETALJ: INVANDIGT UTRYMME | LADBALK

Norge/Manerbanan, Férslagsritning 3, nr 1-531 187/003
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A meeting point

’
A 2020
ERRAC @ HELSINKI

Rethinking transport

Towards clean and inclusive mobility
27—-30 April 2020
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ERRAC

The Europea% TRAZ2020 Pro gram
Research Advisor
Council

 Plenary sessions

« Strategic sessions

« Technical and scientific sessions

» Invited sessions — under development

* Poster sessions

« Technical tours

« TRA VISIONS — Researcher Competition
« Side events — ERRAC Plenary



ERRAC2030 vs. TRA2020 key topics

Environmental Sustainability
and Carbon Free Mobility

Automation of the Railway
System including Automated
Train Operation

Integrate the Railway in a
Door to Door Mobility
Ecosystem

Intelligent Assets Lifecycle
Management: Whole-Life
assets Approach

Cost-efficient and rapid
Deployment of Innovations

Transversal Enablers

Clean transport — URGENT
ACTION!

Data-driven mobility
Intelligent infrastructure
European competitiveness




12 themes - 12 strategic sessions

dig deep into the themes of the
plenaries

offer strategic insights into
major challenges of the

transport system
.. EC/JRC/EIB ERTRAC
jointly planned

ERRAC

WATERBORNE ACARE

ALICE
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Automatic &
Autonomous
Operation

Network ‘

management

S11
N

"’ o

Asset
management

TRA2020
N\

S10
v
Logistics on demand ‘I I 85

Sustainability &
Environment

Mobility as s service

Multi-modality



Strategic sessions — under development

Climate change mitigation — what can transport do?

Cities’ and citizens’ action in reducing environmental impacts of
transport

Adapting to climate change — how to achieve a resilient transport
system

Going beyond algorithms
Rethinking the role of users

Taking transport safety to a new level: societal challenges, research
solutions — the way forward


https://traconference.eu/programme/strategic-sessions/monday-sessions/
https://traconference.eu/programme/strategic-sessions/tuesday-sessions/

Strategic sessions — under development (cont’d)

Delivering quality transport infrastructure for the future
Infrastructure for co-operative, connected and automated mobility
Powering future transport networks

The road to a new urban mobility era — new governance models to
enhance the deployment of policy-responsive innovative mobility
solutions in cities

Industrialising innovation
Socio-economic impact of automation in transport


https://traconference.eu/programme/strategic-sessions/wednesday-sessions/
https://traconference.eu/programme/strategic-sessions/thursday-sessions/

Research Advisory

Council

Rail related invited session — under development

Digital Railway: how can rail leverage on the opportunities offered by
automation, Al, Big Data analytics, loT and cloud computing s in order
to be the backbone of a smart, environment and user-friendly mobility
system

Organisers: ERRAC and DG MOV

Innovative solutions to improve the safety of road and rail
infrastructure:

— decision-making and the management of infrastructure assets
— railway level crossings
— use of smart nano- and micro sensors

Organisers: UIC



Technical tours

e HSL- a metro system

e 3NN
Photo: Indav, Timo Kauppila ‘




Demos

« Three ERRAC related
o My-TRAC, the multimodal travel companion for me and my friends
o Data passenger
o Gamification

e Total 38



ERRAC

The Europea% By the numbers
Research Advisor

Council

¢ 12

topics

* /55

submitted papers

* 38

demos

¢ 12

strategic sessions

¢ ]

ERRAC side event



Thank you for your attention!
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Communication in ERRAC -
An important driving force for
progress

ERRAC Plenary
Brussels, 29 November 2019

Aida Herranz




& INNOVA
PRIOR

Full report Brief version



Promotion of the ERRAC Rail 2030 document

RAIL 203 RAIL 203 \M@
RESEARCH AND INNOVATION Pmomﬂsg RESEARCH AND INNOVATION PRlonmsg RAIL 2050 N

Brief version TUAIL - THE BACKBONE OF EUROPE'S MOBILITY

 The brochures can be downloaded from the ERRAC website where we also
made some updates on the sites.

« The brochures where launched late September at the first of the European
Research and Innovation Days in Brussels.



ERRAC

The Europea a\ Rail 2030 — Dissemination
Research Advisor
Council \

: . e inablé
ng mobility and transport more sustaina

¥
RBACHAICHELL @_a@inﬁﬁ’é?(

Shift2Rail, Caroline Kearney and Martin
Brennan promote the ERRAC vision
document on the Shift2Rail stand at
WCRR in Tokyo.

An article and link was included in the
Shift2Rail October newsletter.

Several tweets have been sent out by
members and stakeholders.

We plan a scheduled series of tweets,
based on the areas of priorities to be
sent out at the same time by the WG3-
members to disseminate the work of
ERRAC and especially the 2030
documents.



Check out our

A u g : 2030 research

psearch Advisor ¢ European-Bai 0 .
Council h_w,,.hpnd.,.i:;, and innovation

{ iy priorities

ERRAC brings together all stakeholders in the railway
sector to place rail transport as the backbone of Europe’s Here/yow cov write
mobility. Through research and innovation, we develop .
a sustainable, competitive and customerfriendly railway yowr contact dzetm

as part of Europe’s multimodal transport system.

 We have produced a business card with QR code to errac.org and the
brief version that can be distributed to promote ERRAC, be handed out at
trade shows etc. instead of a physical brochure.

« The card is available at today's Plenary.

Please, grab a bundle, disseminate and help us promote ERRAC
and our 2030 Research and innovation priorities — Thank you!



Research Advisory

Council

Work in progress

We have decided to create a fixed area on the web page to
promote the Plenary’s on a regular basis.

Our aim is to start with a summary already after this
meeting.

TRA2020 - Shift2Rail is kind enough to provide ERRAC
with a 10 sgm angle of their stand. Planning is underway.

A list is being compiled among ERRAC members for
upcoming rail-related events with the option to ‘flag’ them
for communication purposes. The aim is to share the list on
the web under Upcoming Event.




Thank you for your attention!

You are most welcome to contact WG3 for suggestions and ideas!

brennan@uic.org lotte.eriksson@trafikverket.se



The European-Rail
Research Advisory
Council

ERRAC Academia PAG
Sebastian Stichel

Brussels, 29 November 2019




ERRA(

The EuropeaiRail Meetin gs
Research Advisor
Council

Meetings held:

17 April 2018 — 9:00-14:00, Vienna
29 November 2018, 14.30-17.30, Brussels
20 March 2019, 14.00-17.30, Brussels

28 November 2019, 14.00-17.30 Brussels

Next meeting

27 April 2020 — 14:00-17:00, Helsinki

(during TRA2020)
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The European-Rail
Research Advisory
C il

ERRAC Academia PAG
Input to

ERRAC Rail 2030 Research
and Innovation priorities




ERRAC

The Europeat a\ Introductory statement
Research Advisor
Council "\

« THE ERRAC PAG Academia was asked to give comments on the
ERRAC 2030 Research and Innovation Priorities.

« Today only parts of the comments will be presented.
« All comments will be sent to the ERRAC Steering Committee .

« We will continue to gather comments.
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General comments

Research Advisory
Council

« A good document that addresses most important areas where research
IS needed to make the railway system in Europe fit for the future.

« There is very little said about engineering knowledge. Digitalisation will
bring new tools and possibilities, but will not enhance our knowledge
about the physical system.

— There is a relation to competence building.

* In chapter 1 it is indicated that railways will have a strong market
position if the innovations and efficiency increases foreseen are
implemented. The more flexible individual road transport, however, will
always remain a strong competitor.

— EU has in parallel to provide the framework that can help railways to
grow.

« Many references to making the journey attractive, but nothing is said
about making the environment in the vicinity of the railway attractive.
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Council

The importance of economic research

Modelling the market share that might be achieved by radical
Improvements in rail services, such as future automated freight railways
and passenger railways with integrated ticketing and information
systems with other modes.

Examining ways of accelerating innovation in railways through case
studies of past successful and unsuccessful innovations.

Studying the impact on costs of different ways of contracting out; for
instance framework agreements

Improved cost modelling to support examining the business case for
innovations.
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TheEuropeahKi!\ 2 The Backbone of Mobility in 2030
Research Advisor

« We are very positive to the focus on multimodality and also regard it as
crucial for a future sustainable transport system

« Why not being a little bit more visionary and proposing a real European
High-Speed network like the one in China? (“zero air-travel”)

Legend

— Cemmer cal operation over 250 knih

----- Usder coratraction e planned over 250 kenh
~— Cemmercai oparaticn iess 250 knh

----- Ueder corstiucion or planned kess 250 kavh

Input UIC Members
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3.3 Intelligent Assets Lifecycle Management: Whole-Life

The European-Rail
Research Advisor A pproac h
Council

« The status-quo is not as bad as indicated in the document. Since about
15 years digitalisation has partly been implement and therefore some
data-driven maintenance regimes are quite well developed today.

« The wheel-rail interface is an important cost driver today. In the
document basically nothing is said about optimisation of the wheel-rail
interaction.

« The same applies for the critical pantograph-catenary interface.
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Research Advisor
Council

TheEuropea;«@L\ 3.4 Environmental Sustainability and Carbon Free Mobility

« There should be a bit more focus on the CO,-footprint, respectively the
ecological footprint of the railway infrastructure. Activities are ongoing
in this area and this is a discussion point regarding railway
infrastructure investment.

* In relation to above a “whole life — whole system” approach should be
adopted judging the environmental impact of railway transport.
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Council

TheEuropeaM@L\ Facilitation of blue sky or “cutting edge” research

* In the current setup of S2R it is not so easy with “cutting edge”
research. The open call projects are basically defined by the members
and also during the project phase tightly linked to a member project.
This leaves little freedom for exploring new ideas.
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The EuropeanRail
Research Advisory
Council

1) Welcome from the Chair— Alberto Parrondo
2) Approval of the Agenda
3) Approval of the Minutes of 21 March 2019 Plenary

4) Keynote speeches - European Commission viewpoint
1) Keir Fitch, DGMOVE
2) Jean-Francois Aguinaga, DG RTD

5) Shift2Rail update — Carlo Borghini, Executive Director
6) Guest Speaker — Xavier Aertsens, Director, ERTRAC
7) TER4Rail — Panel Discussion — Tackling Cybersecurity Challenges
8) TER4RAIL — Armando Carrillo, Secretary General, EURNEX
9) ERRAC Working Groups
1) WGL1 Vision&Strategy — Ulrich Meuser
2) WG2 Collaboration — Johan Jonsson

3) WG3 Communications — Aida Herranz
4) Academia PAG — Prof Sebastian Stichel

10) Concluding remarks and 2020 dates — Alberto Parrondo 141




The EuropeanRail
Research Advisory
Council

1) Welcome from the Chair — Alberto Parrondo
2) Approval of the Agenda
3) Approval of the Minutes of 16 May Plenary

4) European Commission viewpoint
1) Keir Fitch, DGMOVE
2) ClaradelaTorre, DG RTD

5) Shift2Rail update — Carlo Borghini

6) ERRAC Working Groups
1) WGL1 Vision&Strategy — Ulrich Meuser
2) WG2 Collaboration — Johan Jonsson
3) WG3 Communications — Lotta Andersson

7) ERRAC Academia PAG — Prof. Sebastian Stichel

8) Guest Speaker — Fernando Liesa, Secretary General, ALICE
9) TER4RAIL — Armando Carrillo, Secretary General, EURNEX
10) Concluding remarks and 2019 dates — Alberto Parrondo
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The Europear ail\ Next meetin gs
Research Advisor
Council "\

d ERRAC 15t 2020 Plenary — Tuesday April 28

Helsinki (TRA)

d ERRAC 2" 2020 Plenary — Thursday November 19

Brussels
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Thank you for your attention!
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