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2. WELCOME FROM THE
GOVERNING BOARD CHAIR

European Commission
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Why we are here today
the Governing Board shall meet once a year in a
of the Europeos
Undertaking shall be invited to attend. The assembl
ehles R.

conducting an open and transparent discussion on the
progress of the Master Plan implementation.
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EXECUTIVE DIRECTOR

Carlo Borghini
Executive Director,

Europeos

Rai |

J




=uropes
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.

EU-Rail Mission Statement

Rail Research and Innovation to make rail the everyday mobility

EU-Rail general objectives (art. 85)*
(a) contribute towards the achievement of the Single European Railway Area,;
(b) ensure a fast transition to more attractive, user-friendly, competitive, affordable, easy to
maintain, efficient and sustainable European rail system, integrated into the wider mobility system,;
(c) support the development of a strong and globally competitive European rail industry.

(*) SBA 19 Nov 2021
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EU-Rall specific objectives (art. 85)*

(a) facilitate research and innovation activities to deliver an integrated European railway network by
design [ é];

(b)del i ver a sustainable and resilient rail Syste|

(c) develop through its System Pillar a unified operational concept and a functional, safe and
secure system architecture [ €é];

(d) facilitate research and innovation activities related to rail freight and intermodal transport
services [ ¢é];

(e) develop demonstration projects in interested Member States;

(f) contribute to the development of a strong and globally competitive European rail industry;

(g) enable, promote and exploit synergies with other Union policies, programmes, initiatives,
instruments or funds in order to maximise its impact and added value.

+EU-Railli s the | egal and universal successor |[é] of t
replace and succeed (art. 174)

(*) SBA 19 Nov 2021
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EU-Rall structure in accordance with SBA

EU-Rail Governing Board
European Union (EC), ED & Founding Members
Observers: SRG Chair, SC Chair, ERA

System Pillar
Steering Group

Executive Director
EU-Rail Programme Office
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European DAC delivery programme (EDDP):
An open platform for Full Digital Freight Train Operations

Digital y DAC is more than just a coupler
A“:‘;'::I‘:: DAC b g ’ ﬁ y DAC is a key and unique enabler for numerous
auroarc aurowanic revemarics applications
ENABLER FOR FULL DIGITAL (UNICOUPLING BRAKE TESTING INTEGRITY
FREIGHT TRAIN OPERATION @ b o —-— y DAC is not a stand-alone technology but the backbone
¢ = forinfull digital fr eitogadhievet r ai
Bonton onoe o A AN M conmonior rori: the ambitious transformation in European rail freight

mares ey This will allow the DAC to enable even more use

FUNCTIONS POSSIBLE y
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Membership (art. 87)*

A European Union
A Founding Members
A Associated Members
In addition
A contributing partner, any legal entity other than a member, or a constituent entity of a member or
an affiliated entity of either that supports the objectives of a joint undertaking in its specific area
of research

Financial contributions (art. 88, 89) *

A The Union financial contribution from the Horizon Europe Programme [ é] s hal | be up
600 000 00O, Il ncluding at | east EUR 50 000 00O
AThe members of the Europe6s Rail Joint Undert ak

for their constituent or affiliated entities to make a total contribution of at least EUR 600 000 000

]
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Founding Members
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Bodi es of the Europeos Rai |

Governing Board (art. 15, 16, 17) St atesdO Representative Gr ol
A Is the decision-making body. With A is consulted, reviews information and provides
responsibility for the strategic orientation, opinions (more in today presentations)
coherence with relevant Union objectives
and policies, and shall supervise the Scientific Committee (art. 21)
implementation of its activities. A provides independent scientific advice (more in

today presentations)

Executive Director (art. 18, 19) Deployment Group (art.97)
A s the chief executive responsible for the A advises the Governing Board on the market
day-to-day management of the JU in uptake of rail innovation developed in the
accordance with the decisions of the GB. Europeds Rail JU and supp
He or she shall provide the GB with all innovative solutions
information necessary for the
performance of its functions. System Pillar Steering Group

A provides advice on System Pillar issues, chaired
by the Commission




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

SYSTEM PILLAR

OPERATIONAL gggTCET[\','ONAL
CONCERTS ARCHITECTURE
A SINGLE COORDINATING
BODY FOR THE WHOLE
SECTOR EVOLUTION

OPEN

INTERFACES TO SYSTEM

OTHER REQUIREMENT
TRANSPORT SPECIFICATIONS
MODES AND

BUSINESSES

DEPLOYMENT GROUP

EUROPE’S RAIL:

ONE INTEGRATED R&l PROGRAMME

INNOVATION PILLAR

TECHNOLOGICAL AND D
OPERATIONAL SOLUTIONS
FOR SERVICES OF FUTURE
>
FLAGSHIP
PROJECTS
L]
LARGE-SCALE
DEMONSTRATIONS D
ﬁ
EXPLORATORY AND D

FUNDAMENTAL R&l

EUROPEAN RAIL
TRAFFIC AND
MOBILITY
MANAGEMENT

DIGITALISATION &
AUTOMATION IN
TRAIN OPERATIONS

SUSTAINABLE AND
DIGITAL ASSETS

COMPETITIVE,
DIGITAL, GREEN
RAIL FREIGHT

REGIONAL RAIL
SERVICES IN LOW
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




28 Shift2Rail R&l programme

MEMBERS

412

PARTICIPANTS

29

COUNTRIES

109
SMEs

113

RESEARCH CENTRES
AND UNIVERSITIES

MILLION

IP1 Cost-efficient and Reliable
Trains, including high-capacity
trains and high speed trains

IP2 Advanced Traffic Management
and Control System

IP3 Cost-efficient, Sustainable
and Reliable High Capacity
Infrastructure

IP4 IT Solutions for Attractive
Railways Services

IP5 Technology for Sustainable and
Attractive European Rail Freight

CCA Cross Cutting
Activities

2015 -€52 M

SHIFT2ZRAIL IMITIATIVE
LIGHTHOWSE PROJECTS

2016 -€168 M
27 PROJECTS

2017 -€NM2M
17 PROJECTS

2018-€153 M
19 PROJECTS & 3 TENDERS

2019- €150 M
17 PROJECTS & 4 TENDERS

2020 - €152 M (yet to be awarded)
19 TOPICS, 3 TENDERS & 1 PRIZE
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3. REPORT ON THE S2R PROGRAMME
IMPLEMENTATION STATUS AND TRANSFER OF
KNOWLEDGE TO EU-RAIL JU PROGRAMME

EU-Rail JU Senior Programme Managers and Programme
Managers with the support of IP Coordinators




&< |P1 main achievements

=uropes
TD1.17 Traction system

1 SiC traction system train tests on Tramways / Metro / Regional trains. Linked to KPIs

ne
LCC reduction Reliability Train Capacity pacity
Cost [Energy Cost Mainte- | Reliability| Weight | Volume MNoise
Devel — nance Cost Reduction | Reduction | reduction
Train/application jpartner
Tramway Siemens 2% |21 5% |2
Metro CAF 3| -7% (3| 6% |3
Sub-urban |BT 0% 3] -8% |3]| -21% |2 31% |»
Regional Alstom 2% |3| -13% [3| -14% |[2| 11% |2
High Speed Talgo 2% |3| -4% |3| -5% [1] 12% |3
Cost |Energy Cost Mainte- | Reliability| Weight | Volume Noise
e nance Cost Reduction | Reduction | reduction
Application |partner
HVAC - Regional |DB + - -6% |3 20% |1 0% |1 15% |3 0% |3 0% |1

1  Traction Virtual Validation and certification Methodology and Tools
1 Reliability and life time prediction of power semiconductors. Methodology and Tools based on real physical tests
Pending

1 Independent Wheel Traction Motor for HST test on train




&< |P1 main achievements

=uropes

TD1.21 Train control and monitoring systems (TCMS)

=A A A A A A

Signal-based FDF with SIL2 certification up to TRL7

Validation of Ethernet TSN features in laboratory

New T2G services adapted to IEC 61375-2-6 Ed 2 (telemetry and file transfer services)
FOC validation up to TRL 4 (HVAC, Doors)

New wired SIL4 Inauguration concept validated up to TRL4

Virtual Certification Framework for complete TCMS simulation in relevant laboratory environment

Pending

= =2 =4 =2 A A A A =2

Signal-based FDF with SIL4 architecture (not certified) up to TRL4

Validation of Wireless Inauguration with radio devices

Validation of Wireless Consist Network in train unit.

Validation of T2G in train unit

New T2G service to be included in IEC 61375-2-6 Ed 2 (video streaming service)
New FOC profiles specification (traction, brakes, lighting, ATO)

New Application Profiles specification (Fire Detection System, ATO, lighting)
New wired SIL4 Inauguration concept validated up to TRL6

Integration of Ethernet TSN configuration in a relevant laboratory demonstrator, system level validation



&< |P1 main achievements
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TD1.37 New generation of carbody shells

1 Three demonstrators of structural carbodies sections and full carbody manufactured with composites materials and tested
according to the loads defined of EN-12663

1 Weight reduction ca. 30% which implies a substantial increase on the capacity and reduction of energy consumption and
emission per passenger and kilometre

1 Characterization of materials and processes for composites materials fulfilling fire, smoke and toxicity requirements of EN-45545
in the corresponding categories

1 FMECA, economical and environmental studies performed to have a 360e view of the feasibility of introduction new material,
specially composites, in railway structural application

1 Transversal integration of composites material and railway knowledge between sectors and companies in the European
framework

1 All the activities performed on TD1.3 (and TD1.4) of Shift2Rail are the basement for the incoming standard entitted A Pr oc e s s
Standard for the Introduction of New ma t e r an EENsSTE 256/SC2/WG54 New Materials
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=uropes

TD1.47 Running gear

Sensor and health monitoring functionality
1 Onboard solutions, an Acceleration Measurement System for Running Gear has been designed and integrated in the train

1 1oT Platform on the Cloud has been designed with the purpose of taking into Production algorithms and rules for monitoring Health
Status of Running Gear Components

1  Prototype of wayside systems produced
1 Health status models for primary suspension, flats and ovalisations have been developed and tested
1 Track inspection system has been tested to determine the presence of corrugation in an operational way

Noise and Vibration reduction

1 Study launched to investigate the effect of novel lightweight materials for controlling the structure-borne noise transmission through a
transmission path

1 Reduction of the rolling noise has been estimated, establishing a target of -2dB
1 The test campaign has been delayed and that is the reason why no results can be shown yet

Optimised Materials

The prototype of the composite frame for an independent rotating wheel running gear was produced

The whole frame achieves a weight reduction of 46% for the whole frame

Fatigue testing until 120 million cycles has been started

The prototype of the composite frame for single axle bogie was produced

Static test has been finished successfully with also a good correlation between model and reality

NDT method like ultrasonic inspection has shown the potential for maintenance application for monolithic structures

=4 =4 =2 =4 =4 =4




&< |P1 main achievements

=uropes
TD1.47 Running gear

Optimised Materials

1 Light-weight axle the weight reduced up to 26% with a long-time test started in August 2021 on the freight application
1 3D concept design for Metro application finished

1 Metro wheelset manufacturing will be planned, and production started in 2022

1 Bracket for a metro vehicle has been developed for additive manufacturing

1 Demonstrator was produced by 3D print, mounted and static tested on an existing bogie: weight reduced by 60% VS the reference
component and the number of parts to assemble was reduced from 17 to 2

Virtual certification

1 Methods and guidelines (EN 14363:2016) currently used in the railway sector investigated
1 Benchmark performed on existing different approaches around the world

1 Influence parameters to validate a dynamic model of a vehicle have been explored

1

Use of simulations with the aim of limiting over-speed tests or fault modes cases will be the next steps

Universal Cost model 2.0
1  Technical modules updated, new modules investigated
1 Track settlement model improved

1 New method to calculate damage and costs for railway switches and crossings developed
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=uropes

TD1.57 New braking systems

SIL3/4 compliant electronic platform for brake control functions

)l
)l

)l
)l

General specification regarding implementation and validation of high SIL braking functionality is developed

First laboratory trials on test bench simulating EUSKOTREN train validated the performance of high SIL electronics against the
performance of conventional braking control electronics

Preliminary work on Brake Application Profile such as definition of use cases and equipment vehicle class is done
SIL3/4 electronic solutions for brake control TRL7 on-field demonstrator on EUSKOTREN train is successfully completed

Innovative friction pair solutions to reduce noise and dust emissions

)l
)l

)l
)l

Two new concepts for eco-friendly pairing showed promising: a specific surface treatment and dedicated geometry

A series of dynamometer test has been carried out to investigate features such as braking performance under different test conditions,
wear of the brake and pad, noise and dust emissions level

TRL7 on-field demonstrator (TRENORD train) is completed
Preliminary results confirm that reduction of brake noise and dust emissions are achieved

Improved adhesion management systems

l

=

Multiple measurement campaigns took place on test rigs (1:1 scale roller rig ATLAS) and test trains (DB VT605 Advanced Train Lab) to
investigate the effect of sanding on brake performance on leaves

Adhesion catalogue was published. Novel adhesion management system was tested on an EUSKOTREN train in the field (TRL7)
Novel adhesion management system was tested on cooperation of KB and DB (TRL6)
Adhesion consideration in ATO/ETCS (use cases, norms and standards and determination of wheel/rail adhesion) have taken place
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TD1.57 New braking systems

Electro -mechanic braking system
1  The functional and performance requirements on electro-mechanical brake were collected

1 The brake calculation for the electro-mechanical brake was conducted and a comparison with conventional pneumatic brake is
provided

91  Description of functionality, wiring and diagnostics, safety analysis and test bench design has been provided
1 TRL6 on-field demonstrator is successfully completed
1 By the end of S2R the results of the measurement campaign will be analyzed and published

Methods and tools for virtual validation and certification of braking system
1 A detailed concept for virtual validation and certification of braking system is developed
1  Proof of concept on Wheel Slide Protection confirmed the validity of approach

1 Supported by extensive dialogue with DAKks, NBRail and ERA, specification for virtual validation and certification process and
simulator have been developed

1 CSM Risk Analysis is completed
1 By the end of S2R the developed simulator will be validated with real-life authorization and /or commissioning data
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TD1.671 Innovative doors

l

One new mock-up of single sliding plug door configurable with high load swinging arm or vertical bars for testing in laboratory has
been assembled. The tests are on-going

One door equipped with metallic door leaves, high load swinging arm is mounted on a static AGC train of SNCF. The metallic door
leaves include the solution for thermal insulation and the solution for acoustic insulation. This door will be used for demo and tests.
The adjustment of the door is done and the tests are planned in December 2022

Additional metallic door leaves will be mechanically tested in the laboratory in December 2022

4 door leaves for acoustic testing with 4 different configurations covering the markets needs are assembled. These door leaves
includes the solution for thermal insulation and different level of acoustic insulation. The tests are planned in December 2022

The manufacturing of the composite door leaves is facing difficulties and an improvement of the mold for press molding process has
been done. An investigation to find a stronger press is launched to solve the remaining issues. The delivery of the door leaves for
laboratory tests and for the AGC train is postponed to 2023

The tests of the bridging plate improved for cost are finished (see deliverable D13.3)

The eco-design study is finished with recommendations and detection of the key factors regarding the main indicators (use of
recycled aluminium, use of carbon fiber for composite, weighté )

The on-line tests on Euskotren vehicle continue. The video collect is not launched due to difficulties in the implementation of RGPD
regulation and the tests of obstacle detection with laser sensors requires improvements.
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TD1.7 7 Train modularity in use

1  One new mock-up of single sliding plug door configurable with high load swinging arm or vertical bars for testing in laboratory has
been assembled. The tests are on-going

1 One door equipped with metallic door leaves, high load swinging arm is mounted on a static AGC train of SNCF. The metallic door
leaves include the solution for thermal insulation and the solution for acoustic insulation. This door will be used for demo and tests.
The adjustment of the door is done and the tests are planned in December 2022

1  Additional metallic door leaves will be mechanically tested in the laboratory in December 2022

9  Four door leaves for acoustic testing with 4 different configurations covering the markets needs are assembled. These door leaves
includes the solution for thermal insulation and different level of acoustic insulation. The tests are planned in December 2022

Pending

1 The manufacturing of the composite door leaves is facing difficulties and an improvement of the mold for press molding process has
been done. An investigation to find a stronger press is launched to solve the remaining issues. Laboratory tests remaining
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TD1.8 - Heating, Ventilation, Air conditioning and Cooling (HVAC) systems

Two HVAC units with the natural refrigerant CO2 were developed and tested in laboratory and in commercial operation
The units have been working well, although not tested during the high summer temperatures

The CO2-Technology is suitable for climate zone 1 and 2, but not for climate zone 3 (south Europe)

= =2 =A =2

The energy consumption is reduced due to the integration of a heat pump although there is still potential for improving the control
strategy for switching between heat pump and electrical heating

1 Suggestions for standardization of electrical interfaces are ready for integration into European standards and should be applied for
new HVAC units

1 Firstideas for standardization of mechanical interfaces have been developed
1  Concerning control interfaces input was given for the HVAC application profile developed in CONNECTA

1  The results will serve as an input for FP4 Rail4EARTH workstream 4.2 HVAC




&~ Transfer of knowledge: Expected Interfaces*
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Yy FA2 - R2DATO
\\\ o FA3 - IAM4RAIL

[ )FA4 - RAILAEARTH

() FA5 i TRANS4AM-R
L)  FA6 - FUTURE

* Preliminary analysis




&< Proposed process and timeline

=uropes

2022 2023

November December January February March April May

Initial IP1 projects <> FPs workshops

Identification of required information exchange and meetings <>

First transfer package ready <>

IP1 projects <> FPs detailed technical meetings (if required)

‘ IP1 SteCo: Reporting of status

Final knowledge transfer package shared with FPs <>

Knowledge transfer completed <>

* Preliminary analysis




&< |P2 highlights T main achievements

=uropes

x TD 2.171T Adaptable Communication System ‘

x Successful field tests was provided for Urban/suburban and Mainline/
Highspeed demonstrators

X TD 2.21 Automatic Train Operation

X GO0A3/4 - Capella model and System Requirement Specification - Complete
the ATO GoA3/4 specification and model by 12/2023.

x TD 2.3 1 Moving Block ‘

x All three X2Rail-5 Moving Block Technical Demonstrators have been shown to
members of X2Rail-5 WP4: Siemens on 20-Oct, in SMO Madrid: Hitachi on
09-Nov, In STS Genoa; Thales on 23-Nov, in TD Berlin.

x TD 2.471 Train Positioning

X Roadmap and Migration Strategy: Functions of both Streams defined, analysis
of ETCS integration ongoing. Complete finalization is foreseen in Q4 2023.
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x TD 2.571 Train Integrity

x On-field testing with demonstrator for Product Class 1 in Czech Republic, for
Product Class 2 in Italy and for Product Class 3 in UK

X TD 2.61 Zero On-Site Testing

x ZOST definition determined, possible Use Cases incl. timeline; Demonstration
of additional Test Environment Capabillities: Demonstrator and Prototype
Enhancements for the other TDs

x TD 2.7 17 Formal Methods

x Formal Methods Guidebook - Guidebook for use of FMs to enable increased
efficiency, automation and use of standards; Two lab-based demonstrators
both to complete in 2023

x TD 2.8 1 Virtual Coupling
x Already concluded
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x TD 2.971 Traffic Management Evolution
X Demonstrators (TRL6) are in final Test phase

x TD 2.10 T Smart Radio Connected All-in-all Wayside Objects

x Eight prototypes have been defined in order to cover a large spectrum of
suitable scenarios, with the intention of being able to test, in greater detail and
precision, each of the functionality/features to be covered by the SWOC.

x TD 2.11 - Cybersecurity

x Specification & development of Demonstrator for cybersecurity framework
assessment; Analysis of railway system
analysis performed; ISAC prototype completed

x ITD

x Within Shift2Rail three individual workstreams have been developing
specifications, prototyping solutions and undertaking individual demonstrations:
Moving Block, TMS and ACS. ITD testing was completed successfully in June
2022.
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FA1 - MOTIONAL
FA2 - R2DATO 0
() FA3 - IAM4RAIL .

L )FA4 - RAILAEARTH
l )FA5 T TRANS4AM-R(J
FA6 - FUTURE (

/
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/

* Preliminary analysis



&< Technology Transfer - Timeline for IP2

=uropes
2022 2023
December January February March April May June
Tech Trans
launched at <>
the Steco*
Creation of Template with TD Leaders <>
Creation of Technology Overview O
28t |P2 Steco approves the List <>
Sharing of Tech Overview with ER FPs <>
ER FAs will check overview of S2R Results <>
Expert Exchange; dedicated Workshops <>

Steco checks if Tech Transfer is completed, discussion on open topics <>

Knowledge transfer completed end
of 2023

* Discussed on the 27 ™ IP2 SteCo meeting
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x TD3.1 Enhanced Switch & Crossing System Demonstrator -> Dec 2023

A Validation of the Whole system modelling for S&C
A Enhanced manganese crossing / Enhanced switch and crossing (including condition monitoring).

x TD3.2 Next Generations Switch & Crossing System Demonstrator -> Dec 2023
A Concepts, radical new components, autonomous inspection and repair

x TD3.3 Optimized Track System-> Dec 2023
A Innovative Slab track solution
A Urban oscillating grinding machine
A New bainitic rail solution for higher performance

x TD3.4 Next Generation Track System -> Dec 2023
A Automated inspection and repair solutions
A Smart Material for transition zones

x TD3.5 Next Generation Track System -> Dec 2023
A Various technologies for tunnel/bridge inspections/monitoring and innovative technics repair
A Bridge dynamics
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x TD3.6 to 3.8 Intelligent Assets Management Systems -> Mai 2023

A Demonstration in different Use Cases of IAMS solution (e.g. Anomaly detection for rail fastener systems,
track geometry monitoring system)

A Maintenance execution, e.g. exoskeleton / autonomous maintenance platform

x TD3.9 Smart Power Supply Demonstrator -> March 2023
A smart control and protection demonstrator
A FACTS demonstrator

x TD3.10 Smart Metering for Railway Distributed Energy Resource Management System
Demonstrator- completed

A Smart metering solutions implemented in 3 Uses Cases

x  TD3.11 Future Stations -> March 2023
A Crowd management solutions
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* Preliminary analysis



&< Proposed process and timeline

=uropes

2022 2023

November December January February March April May

Initial IP3 projects <> FPs workshops

Identification of required information exchange and meetings <>

First transfer package ready <>

IP3 projects <> FPs detailed technical meetings (if required)

‘ IP3 SteCo: Reporting of status

Final knowledge transfer package shared with FPs <>

Knowledge transfer completed <>

* Preliminary analysis
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IP4 has developed an interoperable multimodal platform for passengers and operators, putting public
transport at the heart of the MaaS approach, and has demonstrated it on many pilots up to TRL6 -7

1.  Attractive for passengersi Travel Companion app - for multimodal travel,
cross border and EU wide, with guidance support in the stations = —
2. operator portal to help Transport Service Providers to join the ecosystem, L

to define mobility packages and manage their customers

3. Framework for Multimodal travel services orchestration and data analysis

Booking & Ticketing

Travel Shopping Trip Tracking

' Interoperability Framework -
terned - - terned
™ © ®© 60 O ™

Business

[ —1 [ —1

0
J
=}
=
©
c
]
<

e Q% & .l 16% B 10:54 = e QB 8i =l 17% B10:54

€ Tariff overview

< Details

Today, Mon, 07.11.2022

1227 O—60- 00— O— 1445
Eaen m
@ 27180 T 3x

Poseidon (8 zén, 150 minut) (kordis)

2.58¢€

TDA4.1:Interoperability Framework providing easy connection of travel offers

TD4.2: Travel Shopping providing a two steps approach to reduce calculation time

TD4. 3: Booking & Ticketinmotdal énabtkepsrch
TD4.4: Trip Tracking to support travellers in case of disruption during their trip

TD4.5: Travel Companion hiding complexity of trip planning from travellers

TD4.6: Business Analytics to analyse the passengers demand and anticipate the traffic

all elements demonstrated in various Pilots thanks to TD4.7




&2 P4 highlights T Pilots up to TRL7 in many cities

=urope'’s ~ail

Many Public transport operators  involved, thanks to the active support of UITP in the open calls

1.

2. Several modes connected (bus, train, air transport, bike & car sharing,on-d e mand tr ans
3. Most of the functionalities developed in IP4 have been tested and demonstrated in real situation

4,

Up to 400 users in some PILOTS

Transports
Metropolitans
de Barcelona

A Lisbon , A Padua (ltaly)
A Mélaga, A Barcelona (Spain)
A Brno i Frankfurt, A Osijek (Croatia)
A Athens A Warsaw (Poland)
C N A Helsinki, A Liberec (Czech Republic)
carris ) (
fert P-d . S TK
o= ertagus [ e
HSL =b 7V
A?,"—}jiﬁ”“‘ ‘{} “ HRT S Y
(@] EEEAN
-o.o-fmr
e st AMSE
S OASA S.A. cz
000 £/ Hs
‘ /) U J117494

ATTIKOMETROSA (Train, Bus, Tram, Metro, Bikes, Park, Coach, Ride sharing é .)
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Interoperability Framework
TD4.1 \
: FA2 - R2DATO
Shopping TD4.2 \
Ticketing TD4.3
Trip Tracking TD4.4

Travel Companion TD4.5
Business Analytics TD4.6 FAS T TRANS4M-R

. L)  FAG6 - FUTURE
Ot her R&I |l ni ti ati ves: road,

FA1T MOTIONAL
(including Digital Enablers)

FA3 - IAM4RAIL

FA4 - RAILAEARTH
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x |P4/S2R results are only partially r el evant to Europeods Rail,

A Only a few outcomes, related to the data management (ontologies, interoperability framework
and business analytics) can be easily transferred.

A In addition, some partners will use their own IP4 foreground for the FP6 demos.

x STEPS:

A The list of documents shared with ERJU will be proposed by the IP4 projects, after
assessment of the confidentiality aspect.

A Project Coordinators will prepare a first package(s) for the ERJU projects

A Along March 2023, meetings involving TMT of the concerned projects could be held with FPs
A General presentation of projects
A Description of the knowledge transfer package content
A Detailed technical workshops when needed

A During the IP4 SteCo in March 2023 reporting on the status of the knowledge transfer could
already be given

A By June 2023 the last open items could be transferred and declare the process completed



&=~ |IP5 achieves various technological highlights in 22
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—— Examples : IP5 Highlight

Digital Automatic Coupler

| I H i | '

Condition Based Maintenance




&~ |P5 highlights T main achievements

=uropes

x TDb5.1 Fleet Digitalization and Automation -> Dec 2023
A CBM
A ATO Freight
A DAC

x  TDb5.2 Digital Transport management -> Dec 2023
A Intelligent Video Gates

x  TD5.3 Smart Freight Wagon Concepts -> Dec 2023
A Common Market Wagon
A Extended Market Wagon
A WOBU Telematics for Freight

X TD5.4 New Freight Propulsion Concepts -> Dec 2023
A Long Trains / Distributed Traction for Freight
A Last mile battery
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IP5 Expected Interfaces

TD5.1

TD5.2
TD5.3
TD5.4

FA1
FA2
FA3
FA4
FAS
FAG
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2022 2023

October November December Januar February March April

Tech Trans launched at the <>
Steco

Creation of Template with TD Leaders <>

Creation of Technology Overview <> Final overview to Coordinator

Sharing of Tech Overview with ER FAs <>

ER FAs will check overview of S2R Results <>

Expert Exchange; dedicated Workshops <>

Steco check if Tech Transfer is completed,
discussion on open topics

Knowledge transfer completed <>
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x WAI1 Long-term needs and socio-economic research
A Definition of the system platform demonstrators (High Speed, regional, urban and freight)
A cost benefit analysis and socioeconomic impact of the S2R innovations on the European network

x WAZ2 Integrated Assessment of Key Performance Indicators
A KPI model development + quantification of assessment of the S2R high level KPIs

x WAS.1 Safety
A Decision Support model for safety for day-to day operation including an assessment of human reliability
A Development of a safety monitoring system such as Object detection system based on pattern recognition,
landslide detection system based on micro-seismic sensors
x WAS.2 Standardisation

A Standardisation Rolling Development Plan: Map, collect and monitor the standardisation potential of
Shift2Rail outcomes

A Innovative and optimised standardisation processes to engage with the standardisation stakeholders

x WAS3.3 Smart Maintenance
A Common maintenance concept for rolling stock, infrastructure and control command and signalling assets
A Condition Based Maintenance data structures

x  WAS3.5 Virtual Certification
A Generic methodology for virtual certification (tested in PINTA-3 and PIVOT2 and input to CEN WG)
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x WAA4.1 Smart Planning
A Smart Planning simulation tool PROTON for short term timetable planning (tested in FRSRAIL Il and I11)

x WAA4.2 Integrated Mobility Management

A Integrated status data exchange between traffic management, asset management and freight management
systems

A new advanced business service software modules will allow a high-precision ETA forecast

x WADL.1 Energy
A Assess the overall energy reduction potentials for the S2R technologies and develop the energy baseline
A Enhanced Energy Simulation Tool

x WADJL.2 Noise and Vibration

A Tools and methods to improve prediction of noise from different sources on a system level and to rank
railway noise mitigation options together with assessment of their cost-effectiveness

A Auralisation and visualisation technology e.g. shown at InnoTrans

x WAG6 Human Capital

A Change in job profiles/skills and qualifications in rail job categories as a results of the introduction of S2R
innovations i detailed assessment on maintenance of infrastructure

A Proposal of an alternative model of agile organization for Crisis Management teams




(= ; Expected Interfaces*
=uropes rlal

L

Socio-economics _ .

° WA4.1
/ Smart Planning
WA2 FA1 - MOTIONAL (J
kpis \
L) FA2 - R2DATO
WA3.1 ®
Safety L) FA3 - IAM4RAIL
o WAS.1
Energy
WA3.2 J ..
Standardisation
: WASG.2
.
WA3.3 °
Smart Maintenance [ ) FA6-FUTURE (]
® WAG
/ Human Capital
WA3.5 ° [ ) SYSTEM PILLAR (]
Virtual Certification

WA4.2
o Integrated Mobility
Management

* Preliminary analysis
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x  Most of the results of the CCA activities are publicly available and they are already accessible
exceptions are linked to the Smart Planning and Integrated Mobility Management Work Areas

x  Steps:

o o T» o I»

The WA leaders will identify the relevant deliverables including the assessment of its confidential nature.
The list of deliverables which are publicly available will be shared with the FPs 1Q of 2023

The deliverables with confidential nature will be assessed and the concerned projects will be contacted for
assessing their accessibility to the FP projects.

During the CCA SteCo in March 2023 reporting on the status of the knowledge transfer could already be
given

By June 2023 the last open items could be transferred and declare the process completed
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4.  IMPLEMENTATION OF THE EU-RAIL
PROGRAMME

Giorgio Travaini
Head of Progr amme, Europeds Rail JU
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System Pillar activities: the implementation via framework contract (procurement).

Innovation Pillar activities:  This constitutes the core of the Programme, where the private Members
are expected to provide their contribution up to EUR 576 million.

1. Call 2022-1, to cover up to 50% of the research and innovation activities value of 6 Flagship
Areas+TT

2. Call 2025/2026, expected to cover around 30% of the research and innovation activities of 6
Flagship Areas+TT

3. Call 2027 expected to cover the remaining part of 6 Flagship Areas+TT activities to be
performed until 2031

In addition, EU-Rail will launch on a regular basis calls for proposals to explore new areas of rail
research and innovation or perform studies and any other relevant activities that would contribute
to the achievement of its Programme

Deployment Group activities : to bridge research and innovation to the future coordinated deployment
and they will be defined in line with the evolution of the Programme.




&< Multi -Annual Programme implementation
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x |n addition to the normal Grant and Tender monitoring processes in accordance with the HE
and EU Financial rules, as defined in the  EU-Rail Governance and process handbook:

A Working with ERA in the SP and IP;

A Synergies with other JUs/Programmes;

A Change management with the ED-SIPB at its core for the integrated Programme;

A Corporate programme management tools and communication/dissemination approach:;
A Maturity checkpoints :

0 Activities target a given maturity for a solution/R&l challenge,

o Before validating a solution, checkpoints organised with external entities having an interest, as needed
(e.g. other Flagship Project, SPé) for a validati ol
ERAé)

o Checkpoints will allow for alignment, typically on requirements, architecture, achievable performance and
for successfully concluding (part of) project activities.

A EU-Rail KPIs and impacts Layer 1: Quantitative impact Layer 2: Societal impact

Technokegical
impact

Societal

impact

Impact
Source EU RAIL Master Plan
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4. IMPLEMENTATION OF THE EU-RAIL
PROGRAMME

- REPORT FROM SYSTEM PILLAR STEERING GROUP

European Commission
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System Pillar Steering Group

Article 93: Single Basic Act

System Pillar Steering Group shall be composed of
representatives of the Commission, representatives of

the raill and mobility sector and of relevant
organisations, the Executive Director of the Eur ope 6 s
Rail Joint Undertaking and representatives of the
European Union Agency for Railwaysé .

The System Pillar Steering Group shall be responsible
for providing advice to the Executive Director and
Governing Board on any of the following:

A The approach to operational harmonisation and
the development of system architecture, including
on the relevant part of the Master Plan

A Delivering on the specific objective set out in point
(c) of Article 83(2);

A carrying out the task set out in point (a) of Article 15}, 150,

CEN/CENELEC
84(5);

A the detailed annual implementation plan for the
System Pillar in line with the work programmes
adopted by the Governing Board in accordance
with point (b) of Article 92.

ERA SYSTEM
AUTHORITY

Y SP-STG is the body where the sector/supplierssERA/MOVE monitor and control the work of the SP

| SN

=

EU-Rail Governing Board
European Union (EC), =D & Founding Members
System Pillar Observers: SRG Chair, 5C Chair, ERA
Steering Group

Executive Director

EU-Rail Programme Office

é A Flagship projects
Taskl / Task2 E E 4-——"' Large-scale demonstrations
) H H
Tesks fTaska g 5 : . Exploratory and fundamental R&

EU-Rail Integrated Programme

SYSTEM PILLAR INNOVATION PILLAR

gk
BODIES
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System Pillar Steering Group: Comments of the Chair

A MOVE sees the System Pillar as central to improving the system I increasing speed and
transparency of the specification development; more ambitious harmonisation

A So far:
A SP-STG 1: Terms of Reference and Governance and Working Arrangements (including set
up and task definition)
A SP STG 2: Common Business Objectives; CCS and TMS vision
A SP STG 3: System Engineering Management Plan

Y Ingredients in place for the SP work to fully begin; ambitious plans for the coming years
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4. IMPLEMENTATION OF THE EU-RAIL
PROGRAMME

- System Pillar: STATUS OF LAUNCHED TASKS AND
PLANNED ACTIVITIES

lan Conlon
Head of System Pillar, Europeds Rai l

+

SP Core Group members
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CONTEXT




& We are heree

=uropes

SP Ramp Up Project

Common business
objectives

Operational Vision

High Level Architecture _l

Governance ~ _
o — Europeos Rai |
System Pillar
June Jan 2023 June
2022 2023

Planning since the beginning of 2022 has been for the SP to be resourced from October 2022.
Y This target has been met




=2 System Pillar: The opportunity

=urope’s ~ail

Country C

TRK.
IXL, TRassets
engineering

Opportunity for
system change
through actual
deployment
TRK.
IXL, TRassets
engineering

TRK.
IXL, TRassets
engineering

Country B

System view:
A Harmonized operations and engineering i beyond strict interoperability

A Best practice architecture approaches supporting adaptable systems

A Specifications and standard evolution supporting a strategic view on system change
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‘cilitate rail as integral part of mobility services and ‘E‘HVEFCOSt efficiency in integratiomnaintenance anc
Intermodal transport evolution of the system

‘crease the overall performance of the rail system, .rengthen the market with large scale and faster
and strengthen interoperability deployment of leadingedge developments
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Rallwa
Buissas
em

Airlines Tram/Metro

The central tasks of the System Pillar are:

Individual

road traffic =i

1. Define target system architectures and operational concepts.

2. Coordinate and deliver the means for implementation through inputs to
Technical Specifications for Interoperability and harmonized standards.

This tasks are to be aligned and coordinated with the Innovation Pillar
flagship projects.

The System Pillar will be the focus for coordination, specification and sector
agreement for EU-Rail activities on TSIs and standards which will support

interoperability, harmonization and implementation of the Single European :
Rall Area ‘E - “ = Logical component 2. 1 i ; o
----“ Supervise... \ T

sions
Has a list of functional and ‘ / Stapd;rdized interfaces\
non-functional requirements (guidelines, partly/core

and function specifications or strict standardisation)

Technical Specifications for Interoperability and Standards will be outcomes
from the Model Based System Engineering process to be applied.

Subsystems
0 roductsy U
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SYSTEM PILLAR SET UP




€~ System Pillar Set up
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A The basis for the activities
A Governance and working arrangements
A Development of the Common Business Objectives
A Development of the CCS and TMS/CMS Operational Vision
A Consolidation of CCS architecture

Y Drawing and building on sectoral work and L4R activities from S2R

AThe fihowo
A The System Engineering Management Plan

AThe fAwhat o
A The planning and expected outputs of the Tasks and Domains
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GOVERNANCE AND WORKING
ARRANGMENTS




&=~ System Pillar: general structure

=uropes
Task 1: Railway system defines at high level:
JUISP Coregroup A business improvements,
Organisation A operational concept, and
A business process architecture
— Specific additi odeneforlaa s k s
Task1 High level requirements Task Y SUbSyStem/pnomy area.
Railway System for specific areas ek X A operational processes,
analysis ask A A requirements and
Standardisation )
oroject A architecture. |
This is an analytical work that especially breaks down
process and system requirements and allocates
G . B Functional functions.
eneric requirement requirement
Common Business derived from a degved from a System
pusiness improve - SPEERIE detailed operational requirement More detailed and precise specifications (FRS, SRS)
Rj . ’ ' proc process step (action) derived from : ~ b
ailway faddressl,ed | descr'ptf'? dolne description on domain functional for I ts Asubs ystemso on pr
S RS R T , . . . . . . .
ySILeerCe(l ) e speciz\c/e “allocation of f ST ﬁ"ocat_'on of requirements domain teams in tasks. Detailed specification may be
unctional requirement. . . . .
Tasks proctgsdsoigz?:éreq. e & ST carried out in SP, FA, or by third party (to be defined
— case by case).
: . Functional system analysis and technical
Operational QP < (r)gts Lona G .I ysi architecture - domain team, or Flagship Area, or
Analysis in Taskl ¢ Do BlEY SO third party
TS (AFRS® and ASRSH
The SP Core Group manages progress of and

collaboration between the Tasks




System layer 1: For public transport, how

railways and other transport systems shall
interact concerning management

connections in a station

=uropes
System Pillar: design levels
Operational
System layer 2: For Railway system, how

Busses
concept and
shall customer information, TMS and CCS

Tram/Metro
Basic
requirements
interact in general to manage connections
for passengers in case of a deviation

g Airlines
Railway :; Individual "
= . Ships
System & road traffic
v ‘ —
A operational System layer 3: For CCS, how shall
processes different actors in the production (trains,
Specific and flﬁldnforgesl, .r.l) be coordinated to execute a
sub : \_requirements changed pia
SyStemS f_ {dopacadSy m oGaLAONEER | (xLJNI:!?gIgCl%dﬂﬂp‘?dbdzbé.ééﬂSY H 6GRLAOIEERE | all ( \ System |ayer 4: For Vehic|e Contr0| and
Tasks g ,Logc:.:[:mponem | il — \F‘S’LFF‘S‘LOIT:I\TT*OW \ Operational supervision, what processes shall happen
L permissions -t supervise... cocupanc -
g T ‘ I — processes onboard in general when the movement
5 as a list of functional and Standardized interface H H
O Dhmae gre— esemwee S o and authorisation changes
& ’ Subsystems SpeC|f|C3.t|0nS
dmoductst | N\ J/ System layer 5: TSI Specification for
interface between ETCS onboard and
FRMCS gateway

2,3,..




=

=uropes

System Pillar Organisation

System Pillar Principles

ke M i A Integrated leadership team  (System Pillar Core Group ) Defined set of
§'§ r——— T standardization areas ( Task9. For each area a joint leadership team  with
a9 i a0 Nl one representative from Railways and Suppliers each will work together
A Task 1 will specify the Business Process Architecture for the Railway System
A Task 2:CCS
A Task 3: TMS/CMS
A Task 4:DAC/FDFTO
. . . . A Avoid consensus based o6working group st
g railway System E ces 3 ms/ems g = integrated  system design process
A Integration of sector standardization activities
A Engineering Services, eg:
A (Central) Modelling servicéincl. methods & tools definition for the whole system
Pillar, support of the modelling platform, derived CDM catalogues)
A éStandardisation and TSI Input planniagc Y Ay £ & & G NUzO G dzNB R
processes and interfaces/systems
ccs T™S DAC/FDFTO
Operational Design Operational Design Operational Design
Architecture Coordination Architecture Coordination Architecture Coordination ACreating harmonized operational processes  and define process
Migration Migration Migration improvements
I L} | | ! L} |} 1 I I
- HHEHE 218 5 g 3 g ACreate and maintain one consistent target architecture  for the whole
slEl8 &3 1518 2 3 system
ARG g 5
Al : L . o .
P S L 3 2 g ADefine migration plateaus that allows national Infrastructure Managers to
g_ :|i " & ?3- 2 stepwise migrate towards European target architecture
CCS  Control-Command and Signaling HDefine per System Pillar Task standardization granularity and related
FDFT Full Digital Freight Train Operations Speciﬁcations
SAC Digital Automated Coupling

TMS Traffic Management System
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Overview

Common Business
objectives
(CBO)

> 10 Input documents from sector
A CBO document

Approved at SP-STG Meeting 2

TMS/CCS Operational
Concept
(OpCon)

> 20 Input documents from sector
A Operational vision

Approved at SP-STG Meeting 2

TMS/CCS System
Architecture
(SysArc)

> 500 Input documents from sector
A Systems Architecture (overview)
A Annex 1: Architecting principles
A Annex 2: Systems Architecture

Reviewed at SP-STG Meeting 2
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Common Business Objectives

More flexibility and
punctuality for
passengers and

service quality
and improve
punctuality

real-time data
sharing

freight

Improved
performance and

Increase capacity,
reduce travel time

Better predict
capacity needs

capacity

Optimise capacity

efficient capacity
of lower used
lines

Reduced costs

Affordable LCC

Economically
attractive
solutions

Affordable system updates

More sustainable
and resilient
transport

efficient energy
consumption&
smart energy infra

proper security
regulations and
standards

Improve
availability/reliabili
ty/robustness

integration of
transport systems
in populated
areas

Harmonised
approach to
evolution and
greater adaptability

Harmonize ope &
strengthen interop

Optimize Safety
regulations

Standardize

Increase systems

Reinforced role for
rail in European
transport and

architecture adaptability

Improve methods Reduce

and tooling regulatory
complexity

mobility

Enable fast migration and roll out

Improved EU rail
supply industry

Make future
railway system
attractive

international
design authority

competitiveness
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-
Clear operational vision and concept is e Mansgement N\ .
. / / PN — 0\
necessary to build the target system S N SN e, b N\
7 [ Planning "I' { Deviation | N
/// * ‘\ ,IL detection | *Managementfu |
./ \\ I \
A The operational concept describes three different / . - : |
Operationa Operational Operationa
conceptual areas [ e NG
. control Ioop"]/_.__,--"""'- — —— — ----.-.-\'""'m
A CONOPS: Concept of operations, e blan Execution N |
business, legal, commercial, and | / —_:r— AN Y
. . . A !f/ Traffic Control - - Manage permissions and 5ta_te"_"-:.k__ \\\ |
organisational view (7N rggregaieny( veteet 3, \

L\ rf:f"::t y, L-\ op state ) eve_ntpatternsf/;
A CONUSE: Concept how to use the \ 1 e s T N7/

) Manage —
A trackd bound usage

/ - e ; Manage CD‘r‘n_mands / " Control
I trackside
M \ . assets and

anage e !
ﬂl’ram &stablm\/ g production

system, production view [ opergons l/
A CONEMP: Concept of employment, N\ et *possi:;m&,” s Tzﬁf,i‘*oi,‘;?aifii'é \II'K\ fA//

. '~.\ rEStI’IC‘tIOI"I na b — /,/f
provide system and res \t{ﬁceﬂres *Fﬁﬁj sé{* v
] . - \.\_.\ near-track ::Jppllcatlonsf Py
management Vviewod N N
N~ T Te——
.

Example of CONUSE control loops to detail scope of TMS
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Precise real-time traffic flow and speed control offered to the TMS

Precise Nnoperational stateo of all/l producti o
High automation of Traffic Control and Supervision

ETCS L2/3 supervision for all type of movements (e.g., shunting)

Dynamic adaption to infrastructure changes under production

ARIi cho degraded modes (more options to cont.i
Dynamic event pattern recognition based on the full operational state

Hi performant, scalable, and strictly standardized ETCS L2/3 usage (no lineside signals)

movement reguest
Traffic CS assessesand [*--"- Currently available configuration
decides dynamically IR Current operational state (track, track usage)

!

movement permission
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Cross-country, cross-company, multi-modal

| ntegrated Aplanning networko of capacity us
Automation of planning and of dynamic/smart rescheduling/disposition

Quality of plans T better fulfilment of customer needs and reduction of resource consumption
Integrated plan 1 all capacity factors planned

Rolling plan i avoid multiple plan transitions/systems

Optimized prognosis and conflict detection

Automated incident management/communication network

Energy and traffic flow optimized trackside ATO preparation and driver assistance

ow OMorrow ext Wee
e p— | | - B X O O
B o B ating negatiaed =il
C cing 0ot | D O‘ A y *
e i fined ra -
— fined B refined d @ 1 s
D ! i 1 (D) e = - pr g B
shu teton | ewpeim | venize e pen s C - @ - @ Fi o -
equ s | sosereaus || mmeen || | ar emcnesue | | snmaie
c) e TekemEamer | T corne o ket T g crng: men e Open AP Extranet LI Open AP Extramet Ul Open plar
C G) fi apacit fior capacit far capacity for capacity [wiab aP1)
—_— (e rovide sers sars
S [ |
3 =
D: AT e c
s T —= ©
4 :.:-l' i | & Integrat ]|
i
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To implement the SP common business objectives:
We will share everything, that is not really company specific.

Hi gh Areusabilityo of product s,
tender documents, training, handbooks, rulebooks, etc.

Strictness: Reusabillity is reduced quite fast already with the first
bespoke specialities i to be avoided

Standardized processes for CONUSE (TMS/DCM, production/CCS)
and CONEMP (asset management / life cycle)

Set of strictly standardized CCS/TMS/DCM configurations
Includes alignment of non functional requirements on European level



&E-< CCS/TMS Operational Vision
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Reduction of number of assets

Automation and efficiency of asset management and change processes
Smarter compatibility, less dependencies, less early replacements
Unigue requirement sets (per application category)

Reduced integration effort

Knowledge Support and shared asset management information
Building, maintaining, and configuring ICT components state of the art
Supported network/fleet wise diagnostics, configuration management
Enhanced security management and monitoring

Simplified safety cases and authorisation




&> TMS/CMS and CCS system of systems in the
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)

Operational
conceptand
Basic
requirements

—
 ooce )

Basic
operational
processesand

requirements
4 )
Operational
processes and
specifications

———

Busses

Tram/Metro

Individual
road traffic

Ships

L !
ct X Sul 2 typically a..
Logical component 2 0 Logical mmponent 3
o = et

Supervise... | ﬂ: = —_
I ooy s ——
] " culteines panyjeow.
‘ 4 ar strict standardisation) Level 5

Subsystems.
(., products”)

The System of Systems CCS/TMS/CMS architecture consists of
CCS/TMS/CMS

A core systems (dark blue),
A transversal systems (light blue) and
A technical platforms for communication and runtime environments

(grey)

The initial list of functions and interfaces within the target system have

been identified during the ramp up

context of the Rallway System Architecture

System of systemapproach is used inside the System Pillar to
recursively refine the structure of the architecture down to the level

of subsystems

The design shall achieve several architectqrallity attributes,

including Modular safety, availability, security, scalability,

modifiability, modularity, interoperability, extensibility, and low life
cycle cost shall be achieved by applying modern architecture

principles

Strategic and Operative Enterprise Resource Planning Systems (ERP)

Commercial Customer Information Systems

! !

!

Enterprise Security
Systems

$

Infrastructure management

Traffic Management (TM)

4+
systems Traffic control and supervision (Traffic CS)RE_—ESEE W
| Tracks and trackside assets |*™
Energy supply <k ‘
Stations > -
5 Field force q —
= -—> Train control and e Trackside assets
Yards/Terminals e ap::;astl\jon:;’;::ntml control and
{16300 il il Force S| SoPervison (GACSL
| Fleet Management Systems - fm e l_____
____________ =
Depots And
Vehicles e CCS/TMS/CMS

-ﬁ Other Transport Systems |

1

| Customer Information |
Systems

Railway System
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System Pillar Engineering Management Plan (SEMP)

The SEMP will describe the processes, methods and tools that the whole System Pillar will use. All System
Pillar work will be managed through this process T not "in-house" and then integration.

Tasks of the SP SEMP task force: Create first version for

»(Engineering)processes” = processes describing the “workflow of engineering”

+ System Design Processes: E.g., process steps to get from use cases down to functional design

* Management Processes: E.g., how to collect, decide or allocate requirements or project
management processes; or change management processes

» Publication/Standardisation Processes: E.g., TSI Input processes, specification maintenance
(references: 1SO 15288 (5.6) processes, INCOSE Systems Engineering Handbook)

Engineering
o processes

»(Design) methods” = How results should look like/be structured/be named.
* Methods: E.g., how hazards should be linked to risks, and risks be linked to requirements
o * Ontology, vocabular: E.g., how to name results of SP or things in the railway landscape
+ Design and modelling standards, notation: E.g. template structures for documents like
“system definition”, or how to describe and draw a function or interface, or how
requirements or use cases shall be formulated

[

ols

JJools” 2 With what to create, store, forward, notify, check, manage, asses, publish....results
* For the temporary platform and for the later target platform (public procurement)

g

o s

e Tk * Design Tools: E.g., to write traceable content, for modelling, approval tools, model proving etc.
S8 Platform  «  Management Tools: E.g., project management, issue management, workflow automation, etc.
= = * Information flow automation: Carrying, converting and linking files from different tools, manage
— g —
-— - exchange between teams
Tool chain

Continuous Integration

Central modelling team

[oee]

Central model

Principle:

- Open door policy for read access
- Import from external contributions

through Domain Teams and
modelling services



&> System Pilar Engineering Process
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The engineering service of the System Pillar has decided to develop a
Model Based System Engineering (MBSE), with the objectives of:

A Cost efficiency for integration,
A Migration and deployment,

A Cost efficiency for maintenance and evolution of the system

A Quicker roll-out of innovations

A Market accessibility

A Increase overall performance and agility of the railway including time,

reliability and safety towards the customer through faster deployment of
key new technologies

o

Improved train service across the European Union

A Facilitate rail as integral part of the mobility services across the
European Union

A Manage diverse rail legacy, bringing interoperability and ease the
migration

A Sound, qualified and reliable supply chain.
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PLANNING




&< OQutputs: Task and Domain Teams
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AThe planning process is ongoing, and for most Tasks and Domains, largely
complete

AThe baseline for planning is the current Annex VI in the EU-Rail Annual Work
Programme 20231 2024

AThe process will be finalized by the end of the year, for approval by the
Executive Director i thus the planning as stated is developed but still subject
to change




&< Task 1: Whole Rail System

=uropes

Deliverables (first 12 months)

l

As-is railway system architecture view, considering operational, functional, logical & physical assets

Diagnosis of the pain points for selected operational interaction processes and derive target
performance of railways system functions and the requirement set reflecting the Common Business
Objectives

High-level Business Process Architecture view and Operational Design (Organisational needs, Generic
aut omati on n e e dlm) Ralvay Systiem. The high lefet boisiness process architecture
view and operational design for the to be railway system should include consideration of all main
railways subdomain and sub-systems including infrastructure (Track, Energy, Telecom, Civil Works),
rolling stock, railways operation and services
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Task 2: Topic Domains

Task 2: CCS , . .

Security Securitysystemsservicesfor CCS/TMS 2024

Yards/Term Coordinatedcapacityplanningwith TM 2025

. . Yards/Term Coordinatedtraffic control with TM 2025

Operational design : —

Stations CCS/TMS<>Statiamterfacesfor ATOProcesses 2025

CCSperations Operationalconcept(harmonized) 2023

Architecture

CC®perations Operationalprocessegharmonized) 2024

CC®perations Operationalrulebooks 2026

Mlg ration CCSore InterfacebetweenTrafficManagementand TrafficControl 2024

InterfacesbetweenTrafficControland TrainControl (e.g. way of usingS26/126for level R andadditionalchannelse.g. for]

e onboarddigital maps) A
CCZore Crosscompany/crossnstallation/crossborder interfacesfor TrafficControl 2024
F_." :| j T CCSore InterfacesbetweenTrafficControland TracksideAssetControl 2023
) Q @
% =3 8 o Q CCSore InterfacesTrafficControland Mobile CCS/TM8&pplications(e.g. for trackworkersafety) 2026
<
g) = Q @ (‘ID'I g) .g CC3issets Engineeringassetandtopologydata 2023
=
=1 8 _9_: (é 8 3 g CCassets Asset condition and intervention management (Integrated diagnostics protocols, analytics, event channelling, anc2025
o 5 =} @) e} 3 8 smart/integratedeventpattern recognition)
o)) % % 8 8 % m CCSehicle VehicleCC$hternal modularisationandinterfacesto the train 2024
> o >
o o . ) .
3 5 0 @) > Q § CCSonfig Integratedconfigurationmanagement 2025
%) ©] S o o
_g @ % 3 = 8 5 CCI Standardisatiorof integratedworkbenched Ul 2024
D n (0] o o n - - - —
2 g g L (:D Computing Standard(safe)computingenvironments(e.g. APland communicationmethods) 2025
S, 7 =
(g- o g 8 - FRMCS FRMC$hcl. vehicle/tracksidearchitectureV2 2024
= S 7] @

FRMCS FRMC$cl. vehicle/tracksidearchitectureV3 2026
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Task 3: TMS/CMS

First 3 months

. Prioritization analysis (specific Work packages definition), including functionality and interfaces.
. Complete the scope definition of the domain that will be included for the release 1 of the SP target architecture and the respective deliverables, standards, and regulations
. Concept proposals for:

. Answer the question on the functions within the scope and how they will work at EU level. Is it necessary a European coordination activity or not?

. Analyze external TMS/CMS interfaces for data exchange with foreign actors and applications that help in the management of deviations

. Planning partners and interactions related to interfaces

. Information structure of the “operational plan”

First 12 months
The activities that will be developed during the first year are:
. Cross cutting activities, including harmonized operational concept for TM related processes, architecture of TMS/CMS building blocks and support migration activities
Operational Analysis for main interfaces and functionalities
. System Analysis for the Traffic/Capacity Management and Traffic CS (operational plan)

These activities will result in the following deliverables during the first year:

. system concept, including scope, context, purpose of the system and its environment
. system definition, detailing functions interfaces and operational requirements
. system requirements specification, Level of detail for this first iteration will need to differ on specific topics, e.g. we expect a level of detail of functional and system requirements for

the interfaces TMS- Traffic CS that will allow to reach a first complete FFFIS specification by Q4 2024
. TMS/CMS architecture principles, including functional and logical architecture
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Task 4: DAC/FDFTO

Deliverableg(First 3months)

1. Operations/Architecture: Handver of trains between ET&@8ntrolled mainline and local yard authority (alignment Task 4 witk Paand Task 3)

2. Train length and train integrity functional interaction and interfaces between wayside and train to be aligned by Taskasdkwdthnd the PRAMSS Team.
3. First planned inputs for the Standardization and TSI Input Plan (STIP)

Deliverableg(First 12months)
1 Ensuring close alignment and cooperation with Innovation Pillar Flagship Area 5 (FP5) and EDER#LERY continuous collaboratih and synchronisation

1 Managing crossutting activities for Task 4dsed on EDDP input where available and aligned with EDDP (in the sense of sector alignment) and FP5 (operational disdliticmsida

T
T

= =

)l
)l

Asisanalysiof the railwaysystem consideringpperational functional,logical& physicalssetsandidentifyingthe painpointsrelatedto DAC/FDFT{D cooperationwith Taskl.

Review input from EDDP (European DAC Delivery Program) and & ational concept ensuring consistency to the overall rail system and architecture and including the results in
the in overall operational concept, including for @€lated processes in collaboration with Task 2

As soon as input from FP5 (based onwak of EDDP) is available, sector alignment will be managed by SP Task 4, firggly theoiDDP sounding board as a sector mirror group and
finally approved through the SP governance to make sure that adaptations / elimination of local rules will be implemémteddrensure smooth roll out of DAC/FDFTO.

A draft proposaloverallarchitecture (systemof systemsyelatedto the interfacesof FDFTQo the outsideworld in collaborationwith FF5 SeamlessTaskl (with priority), Task2 and
Task3 shouldbe definedandinterfacesto the train-relatedentitieswith locomotivesandwagonsdevelopedoy FP5, shouldbe identified,and agreed

Ensureconsistencyandtake responsibilityfor overallarchitecturecoherenceof anyarchitectureoutput from FB and EDDRandembedit into the overallRailSystemArchitecture

Asis analysisof the railway system,focusingon existinglT systemsfor freight operation,wagonhandlingand wagonkeepingin useat the main operators(standardisednterfacesand
protocols,disposystemfor DAC/norDAG- contributionsby ROGnembersnecessary)Speciafocuson relationshipto FDFTG seamles$n alignmentwith Taskl.

In addition, provide a proposalfor a central instance for managing data accessand processesfor SW updates (bug fixing and system upgrades),taking into account existing
responsibilitiesandlegalobligationsof different stakeholdergkeeper,ECM operator,supplier,X) ¢ technicalcommunicatiorinterfaceswill be providedby FF5.

Ensureconsistencyf DAC/FDFT@igration roadmapwith SProadmap,basedon input from EDDRN migrationand deployment

1 Managing the input to the Standardization and TSI Input Plan for Task 4 acti\iteesdon (but not exclusively) detailed standardisation requests from FP5)

1 Supporting FP5 and EDDP regarding authorisation strategy
91 Checking CBA provided by EDDP and FP5 for consistency with CBOs
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4. IMPLEMENTATION OF THE EU-RAIL
PROGRAMME

- Innovation Pillar: PLANNED ACTIVITIES IN THE FIRST EU
RAIL FLAGSHIP PROJECTS

Flagship Projects coordinators
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Flagship Area 1. Network management planning and control &
Mobility Management in a multimodal environment

FP11T MOTIONAL*

Lars Deiterding / Hacon
Riccardo Santorro / RFlI

EU-Rail General Assembly on 30.11.2022

* Pending successful completion of the Grant Agreement Preparation phase, this project will be receiving funding frorrélﬁﬁb@omt
! ){RQNJE F1TAYy3 69wW] 0 dzy RSNJ LINE BSQﬂ L5 MmammMamprod ¢KS 9 daaNE2LIS Dad;
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€< Project plan for the first phase of FA 1 until 2025/26
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The project is organizead 4 focus areas organized in 2 workstreamering rail traffic planning, management,
multi-modal mobility and digital enablers and therefore starting the work on all enablers included in FAL.

In a joint activity the key stakeholders sgecify, develop and demonstratew capabilities for future upgrades of

planning, traffic management and mobility managenagmtiications towardgreen, digital and safe solutioius
the rail sector.

WS 1.1 Traffic Planning:
Improved strategic and tactical planning, Integration of planning systems and processes includbagdzoss

planning, Decision support for planning and timetaigigmisation Simulation and operational feedback for
improved planning;

WS 1.2 Traffic Management:

Integration of TMSs and processes including dvosger traffic management, Improved resilience and efficiency
of disruption management, Linking TMS to ATOAS fooptimisedoperations, Automated decisions and
decision support for traffic managemeosytimisation

WS 1.3 Mobility integration
Integrate Rail with other transport modes, Services for inclusiveaseld mobility, Anticipate demand leading to
improved resourcaitilisation

WS 2.1 Digital enablers:

Digital Process Scenarios , Digital Asset Engineering , Digital Twin, Conceptual Data Model and semantic dictior
evolution, Federated Data Spaces



&< WS 1.1 Planning focus
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The results of this workstream will contribute to an improved

strategic and tactical planning of the rail network , by the A Enabler 5: Improved rail traffic simulation models for selected

following enabler: Use Cases to forecast punctuality in the network (e.g.,
simulating proportion primary and secondary delays,
simulations drivers vs. ATO over ETCS) [TRL6/7]

A Enabler 7: New planning and operational processes using
feedback loops from ERTMS ATO and C-DAS [TRL5/6]

A Enabler 1: European cross-border scheduling with
international train path planning [TRL6/7]

A Enabler 2: Improved capacity allocation using
rolling planning and TTR [TRL6/7]

A Enabler 3: Decision support for short term

planning [TRL5/6] WP4/5 —Integration of Planning Systems and Processes WP6/7 —[Decision Support and Optianization
. . . . [ Cross-border ] Short and long term capacity planning
A —Enabler 4: Train path_ and SChedUI_e Opt_lmlsatlon Integration of Planning Systems Decision Support
methods and strategies for capacity efficiency, [ e ] [ Setenefed ] [ Roling sock rotation and sabling |
punctuality and energy saving for different parts [ —_ ][ o] (e ( ]
apacity ‘ery short-term pa unctuali imetable .
of the network and different traffic situations restrictions requests robustness) ) |__“nereysavine
. New Planning Processes Q ’*’ OfpE e @
(level of punctuality) [TRL5/6] e — & — )
[ Rolling planning ] [ Automated path allocation ]
A Enabler 6: Integration of planning systems and
i i i WP8/9 — Simulation and Operational Feedback
TMS V\_”th a) yar(_j CapaCI’Fy plannmg and WP3 — Alighment of Specification for Enabler 1-7 - - -
b) station capacity planning [TRL5/6] [ Punctuality forecast |[ CoP3cty svalation [ Orver ]

Rail traffic simulation models

Micro- and macro

WP2 - FA1 Technical Coordination [ traffic simulation ] [ C-DAS/ATO operations ]

o]

. ¥,
== Feedback Loops from Operations ’Q‘Q
EU-Rail Destinations / System Pillar ~n




&< WS 1.2 Operational focus
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The results of this workstream will contribute to an increased
resilience of a connect,bdydthedér e alA Bnablerd5 TMSaspeéd regdation of trains, precise routes and
following enabler: target times for ATO and dynamic timetables [TRL4/5]

A Enabler 16: Automation of very short-term train control

A Enabler 8: Real-time connection of rail networks as managed decisions [TRLY]
by TMSs and involved actors [TRL6/7] A Enabler 17: Real-time conflict detection & resolution for main

A Enabler 9: Modelling and decision support for cross-border line and optimisation [TRL4/5]

traffic management [TRL5/6]

A Enabler 10: Integration of TMS with a) yard management
system and processes; b) station management system
and processes; ¢) energy management (Electric Traction
System); d) real-time crew / rolling stock dispatching
[TRL6/7]

A Enabler 11: HMI for TMS based on User Experience
(UX) Design and user input [TRLS8]

A Enabler 12: Real-time convergence between planning &
feedback loop from operations [TRL4/5]

A Enabler 13: Cooperative planning multi-actors within rail
[TRL4/5]

A Enabler 14: Integration of incident management and
customer information, with IM and RU interaction and
Decision Support for Disruption management [TRL4/5]




