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Rail Research and Innovation to Make Rail the Everyday Mobility

2. WELCOME FROM THE 
GOVERNING BOARD CHAIR 

European Commission



Why we are here today

the Governing Board shall meet once a year in a 
general assembly and all participants to the research 

and innovation activities of the Europeôs Rail Joint 
Undertaking shall be invited to attend. The assembly 

shall stimulate reflection on the overall direction of the 
activities of the Europeôs Rail Joint Undertaking while 

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



Rail Research and Innovation to Make Rail the Everyday Mobility

2. JU ORGANISATION  AND 
STATE OF PLAY   FROM THE 

EXECUTIVE DIRECTOR

Carlo Borghini

Executive Director, Europeôs Rail JU



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



EU-Rail specific objectives (art. 85)*
(a) facilitate research and innovation activities to deliver an integrated European railway network by 

design [é]; 

(b)deliver a sustainable and resilient rail system [é];

(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-Railis the legal and universal successor [é] of the Shift2Rail joint undertaking [é], which it shall 
replace and succeed (art. 174)

(*) SBA 19 Nov 2021



EU-Rail structure in accordance with SBA

EU-Rail Governing Board

European Union (EC), ED & Founding Members

Observers: SRG Chair, SC Chair, ERA
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European DAC delivery programme (EDDP): 

An open platform for Full Digital Freight Train Operations

γ DAC is more than just a coupler

γ DAC is a key and unique enabler for numerous 
applications

γ DAC is not a stand-alone technology but the backbone 
for ñfull digital freight train operationsòto achieve 
the ambitious transformation in European rail freight

γ This will allow the DAC to enable even more use 
cases and to generate a max. possible benefit



Membership (art. 87)*
Å European Union

Å Founding Members 

Å Associated Members 

In addition

Å 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)  *
Å The Union financial contribution from the Horizon Europe Programme[é] shall be up to EUR 

600 000 000, including at least EUR 50 000 000 for the System Pillar [é];

ÅThe members of the Europeôs Rail Joint Undertaking other than the Union shall make or arrange 

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

[...].



Founding Members



Bodies of the Europeôs Rail JU*

Governing Board (art. 15, 16, 17)

Å Is the decision-making body. With 

responsibility for the strategic orientation, 

coherence with relevant Union objectives 

and policies, and shall supervise the 

implementation of its activities. 

Executive Director (art. 18, 19) 

Å Is the chief executive responsible for the 

day-to-day management of the JU in 

accordance with the decisions of the GB. 

He or she shall provide the GB with all 

information necessary for the 

performance of its functions. 

Statesô Representative Group (art. 20)

Å is consulted, reviews information and provides 

opinions (more in today presentations)

Scientific Committee (art. 21)

Å provides independent scientific advice (more in 

today presentations)

Deployment Group (art.97)

Å advises the Governing Board on the market 

uptake of rail innovation developed in the 

Europeôs Rail JU and supports deployment of the 

innovative solutions

System Pillar Steering Group

Å provides advice on System Pillar issues, chaired 

by the Commission

(*) SBA 19 Nov 2021



General Assembly

REPORT FROM SYSTEM 
PILLAR STEERING GROUP



On what EU -Rail is built upon

Shift2Rail R&I programme



Rail Research and Innovation to Make Rail the Everyday Mobility

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



TD1.1 ïTraction system

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

¶ Traction Virtual Validation and certification Methodology and Tools

¶ Reliability and life time prediction of power semiconductors. Methodology and Tools based on real physical tests             

Pending

¶ Independent Wheel Traction Motor for HST test on train

IP1 main achievements



TD1.2 ïTrain control and monitoring systems (TCMS)

¶ 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

¶ 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

IP1 main achievements



TD1.3ïNew generation of carbody shells

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

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

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

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

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

¶ All the activities performed on TD1.3 (and TD1.4) of Shift2Rail are the basement for the incoming standard entitled ñProcess
Standard for the Introduction of Newmaterialsòon CEN TC 256/SC2/WG54 New Materials

IP1 main achievements



IP1 main achievements
TD1.4ïRunning gear

Sensor and health monitoring functionality

¶ Onboard solutions, an Acceleration Measurement System for Running Gear has been designed and integrated in the train

¶ IoT 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

¶ Prototype of wayside systems produced

¶ Health status models for primary suspension, flats and ovalisations have been developed and tested

¶ Track inspection system has been tested to determine the presence of corrugation in an operational way

Noise and Vibration reduction

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

¶ Reduction of the rolling noise has been estimated, establishing a target of -2dB

¶ 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 10 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



IP1 main achievements

TD1.4ïRunning gear

Optimised Materials

¶ Light-weight axle the weight reduced up to 26% with a long-time test started in August 2021 on the freight application

¶ 3D concept design for Metro application finished 

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

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

¶ 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

¶ Methods and guidelines (EN 14363:2016) currently used in the railway sector investigated 

¶ Benchmark performed on existing different approaches around the world

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

¶ 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

¶ Technical modules updated, new modules investigated

¶ Track settlement model improved

¶ New method to calculate damage and costs for railway switches and crossings developed



TD1.5ïNew braking systems

SIL3/4 compliant electronic platform for brake control functions

¶ 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

¶ 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

¶ 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

IP1 main achievements



IP1 main achievements

TD1.5ïNew braking systems

Electro -mechanic braking system

¶ The functional and performance requirements on electro-mechanical brake were collected

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

¶ Description of functionality, wiring and diagnostics, safety analysis and test bench design has been provided

¶ TRL6 on-field demonstrator is successfully completed

¶ 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

¶ A detailed concept for virtual validation and certification of braking system is developed

¶ Proof of concept on Wheel Slide Protection confirmed the validity of approach

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

¶ CSM Risk Analysis is completed

¶ By the end of S2R the developed simulator will be validated with real-life authorization and /or commissioning data



IP1 main achievements

TD1.6ïInnovative doors

¶ 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.



IP1 main achievements

TD1.7ïTrain modularity in use

¶ 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

¶ 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

¶ 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



IP1 main achievements

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)

¶ 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

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

¶ First ideas for standardization of mechanical interfaces have been developed

¶ Concerning control interfaces input was given for the HVAC application profile developed in CONNECTA

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



Transfer of knowledge: Expected Interfaces*

TD1.1 - Traction

TD1.2 - TCMS

TD1.3 - Carbody

TD1.4 - Running Gear

TD1.5 - Brakes

TD1.6 - Doors

TD1.7 - Interiors

TD1.8 - HVAC

FA2 - R2DATO

FA4 - RAIL4EARTH

FA3 - IAM4RAIL

FA6 - FUTURE

FA5 ïTRANS4M-R

* Preliminary analysis



December JanuaryNovember February March April May

2022 2023

Proposed process and timeline

First transfer package ready

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

Final knowledge transfer package shared with FPs

Knowledge transfer completed

IP1 SteCo: Reporting of status

Initial IP1 projects <> FPs workshops

Identification of required  information exchange and meetings

* Preliminary analysis



IP2 highlights ïmain achievements

× TD 2.1 ïAdaptable Communication System

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

× TD 2.2 ïAutomatic Train Operation

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

× TD 2.3 ïMoving Block

× 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.

× TD 2.4 ïTrain Positioning

× Roadmap and Migration Strategy: Functions of both Streams defined, analysis 
of ETCS integration ongoing. Complete finalization is foreseen in Q4 2023. 



IP2 highlights ïmain achievements

× TD 2.5 ïTrain Integrity

× 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

× TD 2.6 ïZero On-Site Testing

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

× TD 2.7 ïFormal Methods

× 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

× TD 2.8 ïVirtual Coupling

× Already concluded



IP2 highlights ïmain achievements

× TD 2.9 ïTraffic Management Evolution

× Demonstrators (TRL6) are in final Test phase

× TD 2.10 ïSmart Radio Connected All-in-all Wayside Objects

× 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.

× TD 2.11 - Cybersecurity

× Specification & development of Demonstrator for cybersecurity framework 
assessment; Analysis of railway systemsô cyber resilience : Threat space 
analysis performed; ISAC prototype completed

× ITD

× 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.



FA2 - R2DATO

Expected interfaces *

TD2.1

TD2.2

TD2.3

TD2.4

TD2.5

TD2.6

TD2.7

TD2.8

FA1 - MOTIONAL

FA4 - RAIL4EARTH

FA3 - IAM4RAIL

FA6 - FUTURE

FA5 ïTRANS4M-R

* Preliminary analysis

TD2.9

TD2.10

TD2.11



Creation of Template with TD LeadersCreation of Template with TD Leaders

January FebruaryDecember March April May June 

2022 2023

Tech Trans 

launched at 

the Steco*

Creation of Technology Overview

Sharing of Tech Overview with ER FPs

ER FAs will check overview of S2R Results

Knowledge transfer completed end 

of 2023

Technology Transfer - Timeline for IP2

Expert Exchange; dedicated Workshops

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

28th IP2 Steco approves the List

* Discussed on the 27 th IP2 SteCo meeting



IP3 highlights ïmain achievements

× TD3.1 Enhanced Switch & Crossing System Demonstrator -> Dec 2023

Å Validation of the Whole system modelling for S&C

Å Enhanced manganese crossing / Enhanced switch and crossing (including condition monitoring).

× TD3.2 Next Generations Switch & Crossing System Demonstrator -> Dec 2023

Å Concepts, radical new components, autonomous inspection and repair

× TD3.3 Optimized Track System-> Dec 2023

Å Innovative Slab track solution

Å Urban oscillating grinding machine

Å New bainitic rail solution for higher performance

× TD3.4 Next Generation Track System -> Dec 2023

Å Automated inspection and repair solutions

Å Smart Material for transition zones

× TD3.5 Next Generation Track System -> Dec 2023

Å Various technologies for tunnel/bridge inspections/monitoring and innovative technics repair

Å Bridge dynamics 



IP3 highlights ïmain achievements

× TD3.6 to 3.8 Intelligent Assets Management Systems  -> Mai 2023

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

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

× TD3.9 Smart Power Supply Demonstrator -> March 2023

Å smart control and protection demonstrator

Å FACTS demonstrator

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

Å Smart metering solutions implemented in 3 Uses Cases

× TD3.11 Future Stations -> March 2023

Å Crowd management solutions



Expected Interfaces*

TD3.1

TD3.2

TD3.3

TD3.5

TD3.6

TD3.7

TD3.8

FP4 - RAIL4EARTH

FP3 - IAM4RAIL

FP6 - FUTURE

* Preliminary analysis

FP1 - MOTIONAL

TD3.9
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December JanuaryNovember February March April May

2022 2023

Proposed process and timeline

First transfer package ready

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

Final knowledge transfer package shared with FPs

Knowledge transfer completed

IP3 SteCo: Reporting of status

Initial IP3 projects <> FPs workshops

Identification of required  information exchange and meetings

* Preliminary analysis



IP4 highlights ïmain achievements
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

TD4.1:Interoperability Framework providing easy connection of travel offers 

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

TD4.3: Booking & Ticketing to enable purchase of ñinter-modalò tickets

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

1. Attractive for passengers ïTravel 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, 

to define mobility packages and manage their customers

3. Framework for Multimodal travel services orchestration and data analysis



IP4 highlights ïPilots up to TRL7 in many cities

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

2. Several modes connected (bus, train, air transport, bike & car sharing, on-demand transporté)

3. Most of the functionalities developed in IP4 have been tested and demonstrated in real situation

4. Up to 400 users in some PILOTS 

Å Lisbon ,

Å Málaga,

Å Brno ïFrankfurt,

Å Athens , 

Å Helsinki,

Å Padua (Italy)

Å Barcelona (Spain)

Å Osijek (Croatia)

ÅWarsaw (Poland)

Å Liberec (Czech Republic)

(Train, Bus, Tram, Metro, Bikes, Park, Coach, Ride sharing é.)



Expected Interfaces with ERJU

FA2 - R2DATO

FA4 - RAIL4EARTH

FA3 - IAM4RAIL

FA6 - FUTURE

FA5 ïTRANS4M-R

Interoperability Framework 

TD4.1

Shopping TD4.2

Ticketing TD4.3

Trip Tracking TD4.4

Travel Companion TD4.5

Business Analytics TD4.6

Other R&I Initiatives: road, air é

FA1 ïMOTIONAL
(including Digital Enablers)



× IP4/S2R results are only partially relevant to Europeôs Rail,   

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

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

× STEPS :

Å The list of documents shared with ERJU will be proposed by the IP4 projects, after 

assessment of the confidentiality aspect.

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

Å Along March 2023, meetings involving TMT of the concerned projects could be held with FPs

Å General presentation of projects

Å Description of the knowledge transfer package content

Å Detailed technical workshops when needed

Å During the IP4 SteCo in March 2023 reporting on the status of the knowledge transfer could 

already be given

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



IP5 achieves various technological highlights in 22

Examples : IP5 Highlight

Condition Based Maintenance

Core Market Wagon

Extended Market Wagon

Intelligent Video Gates

Digital Automatic Coupler



IP5 highlights ïmain achievements

× TD5.1 Fleet Digitalization and Automation -> Dec 2023

Å CBM 

Å ATO Freight

Å DAC

× TD5.2 Digital Transport management -> Dec 2023

Å Intelligent Video Gates

× TD5.3 Smart Freight Wagon Concepts -> Dec 2023

Å Common Market Wagon

Å Extended Market Wagon

Å WOBU Telematics for Freight 

× TD5.4 New Freight Propulsion Concepts -> Dec 2023

Å Long Trains / Distributed Traction for Freight 

Å Last mile battery



IP5 Expected Interfaces

TD5.1

TD5.2

TD5.3

TD5.4

FA1

FA2

FA3

FA4

FA5

FA6



Creation of Template with TD LeadersCreation of Template with TD Leaders

November DecemberOctober Januar February March April 

2022 2023

Tech Trans launched at the 

Steco

Creation of Technology Overview

Sharing of Tech Overview with ER FAs

ER FAs will check overview of S2R Results

Knowledge transfer completed

Timeline Technology Transfer

Expert Exchange; dedicated Workshops

Steco check if Tech Transfer is completed, 

discussion on open topics

Final overview to Coordinator



CCA highlights ïmain achievements

× WA1 Long-term needs and socio-economic research

Å Definition of the system platform demonstrators (High Speed, regional, urban and freight)

Å cost benefit analysis and socioeconomic impact of the S2R innovations on the European network

× WA2 Integrated Assessment of Key Performance Indicators

Å KPI model development + quantification of assessment of the S2R high level KPIs

× WA3.1 Safety

Å Decision Support model for safety  for day-to day operation including an assessment of human reliability

Å Development of a safety monitoring system such as Object detection system based on pattern recognition, 
landslide detection system based on micro-seismic sensors 

× WA3.2 Standardisation

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

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

× WA3.3 Smart Maintenance

Å Common maintenance concept for rolling stock, infrastructure and control command and signalling assets

Å Condition Based Maintenance data structures

× WA3.5 Virtual Certification

Å Generic methodology for virtual certification  (tested in PINTA-3 and PIVOT2 and input to CEN WG) 



CCA highlights - main achievements 

× WA4.1 Smart Planning

Å Smart Planning simulation tool PROTON for short term timetable planning (tested in FR8RAIL II and III)

× WA4.2 Integrated Mobility Management

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

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

× WA5.1 Energy

Å Assess the overall energy reduction potentials for the S2R technologies and develop the energy baseline

Å Enhanced Energy Simulation Tool 

× WA5.2 Noise and Vibration

Å 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 

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

× WA6 Human Capital 

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

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



Expected Interfaces*

WA1
Socio-economics 

WA2
KPIs

WA3.1
Safety

WA3.2
Standardisation

WA3.3
Smart Maintenance

WA3.5
Virtual Certification

WA4.1
Smart Planning

WA4.2
Integrated Mobility

Management

FA2 - R2DATO

FA4 - RAIL4EARTH

FA3 - IAM4RAIL

FA6 - FUTURE

FA5 ïTRANS4M-R

* Preliminary analysis

FA1 - MOTIONAL

WA5.1
Energy

WA5.2
Noise & Vibration

WA6
Human Capital

SYSTEM PILLAR

EU RAIL KPI



CCA Knowledge transfer

× 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

× Steps:

Å The WA leaders will identify the relevant deliverables including the assessment of its confidential nature. 

Å The list of deliverables which are publicly available will be shared with the FPs 1Q of 2023

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

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

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



Rail Research and Innovation to Make Rail the Everyday Mobility

4. IMPLEMENTATION OF THE EU-RAIL 
PROGRAMME 

Giorgio Travaini

Head of Programme, Europeôs Rail JU



Multi -Annual Programme Implementation 

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 

× In 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:

Å Working with ERA in the SP and IP; 

Å Synergies with other JUs/Programmes;

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

Å Corporate programme management tools and communication/dissemination approach;

Å Maturity checkpoints :

o Activities target a given maturity for a solution/R&I challenge, 

o Before validating a solution, checkpoints organised with external entities having an interest, as needed 
(e.g. other Flagship Project, SPé) for a validation and assessment (e.g. with external technical experts, 
ERAé) 

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

Å EU-Rail KPIs and impacts

Source EU RAIL Master Plan



Rail Research and Innovation to Make Rail the Everyday Mobility

4. IMPLEMENTATION OF THE EU-RAIL 
PROGRAMME 

- REPORT FROM SYSTEM PILLAR STEERING GROUP 

European Commission



System Pillar Steering Group
Article 93: Single Basic Act

System Pillar Steering Group shall be composed of

representatives of the Commission, representatives of

the rail and mobility sector and of relevant

organisations, the Executive Director of the Europeôs

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:

Å The approach to operational harmonisation and

the development of system architecture, including

on the relevant part of the Master Plan

Å Delivering on the specific objective set out in point

(c) of Article 83(2);

Å carrying out the task set out in point (a) of Article

84(5);

Å 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.

Ý SP-STG is the body where the sector/suppliers/ERA/MOVE monitor and control the work of the SP



System Pillar Steering Group: Comments of the Chair

Å MOVE sees the System Pillar as central to improving the system ïincreasing speed and 

transparency of the specification development; more ambitious harmonisation

Å So far: 

Å SP-STG 1: Terms of Reference and Governance and Working Arrangements (including set 

up and task definition)

Å SP STG 2: Common Business Objectives; CCS and TMS vision

Å SP STG 3: System Engineering Management Plan

Ý Ingredients in place for the SP work to fully begin; ambitious plans for the coming years



Rail Research and Innovation to Make Rail the Everyday Mobility

4. IMPLEMENTATION OF THE EU-RAIL 
PROGRAMME 

- System Pillar: STATUS OF LAUNCHED TASKS AND 
PLANNED ACTIVITIES  

Ian Conlon

Head of System Pillar, Europeôs Rail JU 

+

SP Core Group members



CONTEXT



We are hereé..

June 

2022 

Jan 2023 June 

2023 

SP Ramp Up Project

Governance

Operational Vision

High Level Architecture

Roadmap

Common business 

objectives

Europeôs Rail

System Pillar

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

Ý This target has been met



System Pillar: The opportunity

RST

TRK.

IXL, TRassets

engineering

ERTMS

-OB

TMS

TRK.

IXL, TRassets

engineering

TRK.

IXL, TRassets

engineering

ERTMS

-TR

TMS

Opportunity for

system change

through actual 

deployment

RST

TRK.

IXL, TRassets

engineering

ERTM

S-OB

TMS

TRK.

IXL, TRassets

engineering

TMS

TRK.

IXL, 

TRassets

engineering

ERTMS-

TR

TMS

System view:

Å Harmonized operations and engineering ïbeyond strict interoperability

Å Best practice architecture approaches supporting adaptable systems

Å Specifications and standard evolution supporting a strategic view on system change 

Country A

ERTMS

-TR

TMS

Country B

ERTMS

-TR

Country C

ERTMS-

TR

ERTMS-

TR

System Pillar is the opportunity for the sector to converge on the evolution of the Railway 

system - operational concept and system architecture



System Pillar: Impact

facilitate rail as integral part of mobility services and 
intermodal transport

deliver cost efficiency in integration,maintenance and 
evolution of the system

increase the overall performance of the rail system, 
and strengthen interoperability

strengthen the market with large scale and faster 
deployment of leading-edge developments

EU-Rail , through the System Pillar, provides governance and resources to allow the sector to coordinate 

and converge on the evolution of the system to: 

Å Define the fundamental design principles and a functional architecture for rail as a system 

Å Harmonise this system architecture approach at European level, including standardisation of interfaces, 

communications and data exchange. 

Å Consider the migration path from current systems to the future system. 

Å Ensure that the long-term system view can be reflected in a predictable regulatory framework, while 

modularity ensures the necessary flexibility to innovate. 

Successful implementation will:



Technical Specifications for Interoperability and Standards

System Pilar Expected Outcomes

The central tasks of the System Pillar are:

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 
Rail Area. 

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

FiS/FFFiS

{ǳōǎȅǎǘŜƳ м όǘȅǇƛŎŀƭƭȅ ŀ αǇǊƻŘǳŎǘ ·άύ{ǳōǎȅǎǘŜƳ н όǘȅǇƛŎŀƭƭȅ ŀ αǇǊƻŘǳŎǘ ¸άύ

Logical component 1 Logical component 2 Logical component 3

Standardized interfaces
(guidelines, partly/core 
or strict standardisation)

UI UI

Has a list of functional and 
non-functional requirements 
and function specifications

2

Legacy Adapter

Level 5 
Subsystems
όαproductsάύ



SYSTEM PILLAR SET UP



System Pillar Set up

Å The basis for the activities

Å Governance and working arrangements

Å Development of the Common Business Objectives

Å Development of the CCS and TMS/CMS Operational Vision

Å Consolidation of CCS architecture

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

ÅThe ñhowò

Å The System Engineering Management Plan

ÅThe ñwhatò

Å The planning and expected outputs of the Tasks and Domains



GOVERNANCE AND WORKING 
ARRANGMENTS



System Pillar: general structure

Task 1

Railway System

analysis

High level requirements

for specific areas

Task Z

Standardisation

project
Task Y

Standardisation

project
Task X

Standardisation

project

JU/SP Coregroup

Organisation

Task 1: Railway system defines at high level:

Å business improvements, 

Å operational concept, and 

Å business process architecture

Specific additional Tasks 2,3,4,é define for a 

subsystem/priority area:

Å operational processes, 

Å requirements and 

Å architecture. 

This is an analytical work that especially breaks down 

process and system requirements and allocates 

functions. 

More detailed and precise specifications (FRS, SRS) 

for its ñsubsystemsò on products may be defined by 

domain teams in tasks. Detailed specification may be 

carried out in SP, FA, or by third party (to be defined 

case by case). 

The SP Core Group manages progress of and 

collaboration between the Tasks

Common

business

objective,

Railway 

System (RS) 

Level

Generic

Business

improve -

ment,

addressed 

from RS level 

to specific 

Tasks 

Process

requirement

derived from a

operational 

process 

description done 

on Task level, 

allocation of 

process steps/req. 

to domains

Functional

requirement

derived from a

detailed operational 

process step (action) 

description on domain 

level, allocation of 

functional requirement. 

(=functions) to systems

System

requirement

derived from 

functional 

requirements

Operational

Analysis in Task1

Operational analysis, Task 2, 3, é

(ñORSò, operational requirement 

specification)

Functional system analysis and technical 

architecture - domain team, or Flagship Area, or 

third party

(ñFRSò and ñSRSò)



FiS/FFFiS
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Logical component 1 Logical component 2 Logical component 3

Standardized interfaces
(guidelines, partly/core 
or strict standardisation)

UI UI

Has a list of functional and 
non-functional requirements 
and function specifications

2

Legacy Adapter

Level 5 
Subsystems
όαproductsάύ

Railway 

System

Task 1

Operational 

concept and 

Basic 

requirements

Basic 

operational 

processes 

and 

requirements

Operational 

processes 

and 

specifications

VSystem layer 1: For public transport, how 

railways and other transport systems shall 

interact concerning management 

connections in a station

VSystem layer 2: For Railway system, how 

shall customer information, TMS and CCS 

interact in general to manage connections 

for passengers in case of a deviation 

VSystem layer 3: For CCS, how shall 

different actors in the production (trains, 

field forces, ..) be coordinated to execute a 

changed plan

VSystem layer 4: For vehicle control and 

supervision, what processes shall happen 

onboard in general when the movement 

authorisation changes 

VSystem layer 5: TSI Specification for 

interface between ETCS onboard and 

FRMCS gateway

Examples

Specific 

sub

systems

Tasks 

2,3,..

System Pillar: design levels



Operation
al design

ÅCreating harmonized operational processes and define process 
improvements

Architect
ure 

coordinat
ion

ÅCreate and maintain one consistent target architecture for the whole 
system

Migration 
design 

ÅDefine migration plateaus that allows national Infrastructure Managers to 
stepwise migrate towards European target architecture

Domain 
Specificat

ion

ÅDefine per System Pillar Task standardization granularity and related 
specifications

System Pillar Principles

Å Integrated leadership team (System Pillar Core Group ) Defined set of 

standardization areas ( Tasks). For each area a joint leadership team with 

one representative from Railways and Suppliers each will work together

ÅTask 1 will specify the Business Process Architecture for the Railway System

ÅTask 2:CCS

ÅTask 3:TMS/CMS

ÅTask 4:DAC/FDFTO

Å Avoid consensus based ôworking group styleõ process, but fast and 

integrated system design process

Å Integration of sector standardization activities

Å Engineering Services, eg :
Å (Central) Modelling service(incl. methods & tools definition for the whole system 

Pillar, support of the modelling platform, derived CDM catalogues)
Å άStandardisation and TSI Input planningέΣ Ƴŀƛƴƭȅ ǎǘǊǳŎǘǳǊŜŘ ŀƭƻƴƎ ǘƘŜ ŎŀǘŀƭƻƎǳŜ ƻŦ 

processes and interfaces/systems

System Pillar Organisation



RAMP UP OUTPUTS



Overview

67

Common Business 

objectives

(CBO)

TMS/CCS Operational 

Concept

(OpCon)

TMS/CCS System 

Architecture

(SysArc)

> 20 Input documents from sector

ÅOperational vision

Approved at SP-STG Meeting 2

> 10 Input documents from sector

ÅCBO document

Approved at SP-STG Meeting 2

> 500 Input documents from sector

ÅSystems Architecture (overview)

ÅAnnex 1: Architecting principles

ÅAnnex 2: Systems Architecture

Reviewed at SP-STG Meeting 2



Common Business Objectives

68

More flexibility and 
punctuality for 
passengers and 
freight 

Improved 
performance and 
capacity 

Reduced costs

service quality 
and improve 
punctuality

real-time data 
sharing

Increase capacity, 

reduce travel time

Better predict 

capacity needs

Optimise capacity efficient capacity  
of lower used 
lines

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 
architecture

Increase systems 
adaptability

Reinforced role for 
rail in European 
transport and 
mobility

Improve methods 

and tooling

Reduce  

regulatory 

complexity

Enable fast migration and roll out

Make future 
railway system  
attractive

international 
design authority

Improved EU rail 
supply industry 
competitiveness



Operational concept

Clear operational vision and concept is

necessary to build the target system

Å The operational concept describes three different 

conceptual areas 

Å CONOPS: Concept of operations, 

business, legal, commercial, and 

organisational view

Å CONUSE: Concept how to use the 

system, production view 

Å CONEMP: Concept of employment, 

provide system and resources, ñasset 

management viewò

Example of CONUSE control loops to detail scope of TMS



CCS/TMS Operational Vision

70

CONUSE ïTrain and Traffic Control and supervision (CCS systems, ATO, ATPé)

ü Precise real-time traffic flow and speed control offered to the TMS

ü Precise ñoperational stateò of all production elements offered to the TMS

ü High automation of Traffic Control and Supervision

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

ü Dynamic adaption to infrastructure changes under production

ü ñRichò degraded modes (more options to continue with production)

ü Dynamic event pattern recognition based on the full operational state

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



CCS/TMS Operational Vision
71

CONUSE ïTraffic Management, Digital Capacity Management

ü Cross-country, cross-company, multi-modal

ü Integrated ñplanning networkò of capacity users and capacity providers

ü Automation of planning and of dynamic/smart rescheduling/disposition

ü Quality of plans ïbetter fulfilment of customer needs and reduction of resource consumption

ü Integrated plan ïall capacity factors planned

ü Rolling plan ïavoid multiple plan transitions/systems

ü Optimized prognosis and conflict detection

ü Automated incident management/communication network

ü Energy and traffic flow optimized trackside ATO preparation and driver assistance
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CCS/TMS Operational Vision

72

CONOPS 

üTo implement the SP common business objectives: 

We will share everything, that is not really company specific.

üHigh ñreusabilityò of products, safety cases, know how, specification, 

tender documents, training, handbooks, rulebooks, etc.

üStrictness: Reusability is reduced quite fast already with the first 

bespoke specialities ïto be avoided

üStandardized processes for CONUSE (TMS/DCM, production/CCS) 

and CONEMP (asset management / life cycle)

üSet of strictly standardized CCS/TMS/DCM configurations

üIncludes alignment of non functional requirements on European level



CCS/TMS Operational Vision

73

CONEMP ïAsset management

ü Reduction of number of assets

ü Automation and efficiency of asset management and change processes

ü Smarter compatibility, less dependencies, less early replacements

ü Unique requirement sets (per application category)

ü Reduced integration effort

ü Knowledge Support and shared asset management information

ü Building, maintaining, and configuring ICT components state of the art

ü Supported network/fleet wise diagnostics, configuration management

ü Enhanced security management and monitoring

ü Simplified safety cases and authorisation



TMS/CMS and CCS system of systems in the 
context of the Railway System Architecture

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

CCS/TMS/CMS

Å core systems (dark blue), 

Åtransversal systems (light blue) and 

Åtechnical 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

System of systems approach 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 architectural quality attributes, 
including Modular safety, availability, security, scalability, 
modifiability, modularity, interoperability, extensibility, and low life 
cycle cost shall be achieved by applying modern architecture 
principles



SYSTEM ENGINEERING MANAGEMENT PLAN



Continuous Integration

Principle:

- Open door policy for read access

- Import from external contributions 

through Domain Teams and 

modelling services

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 ïnot "in-house" and then integration.



Model Based System Engineering (MBSE)

System Pilar Engineering Process

Graphical

frontends and
Tools (ARCADIA

tools for analytical

architecting,

SysMLtools for

specification,é)

ñLinked-Textò

frontends

Database

frontends

ALM workflow

management

Engineering database (ALM) for thefullarchitecture
ĄBasis forwork allocationand work planning
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SP workflow:

Traces ñgrowò in a

KANBAN process from

ñwork item to work itemò.

Deliverablesper Level 5 system= Documents
ĄForrelease and milestoneplans
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web
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ñTracesò with linked work items
The are derived from one to the
next (colours: different types)

Work items have a type and
System Level/System. By this they

are assigned to a responsable team.
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System specific Operational requirement Specification (ORS)

¶ 5нΦм!ǎπLǎ ŀƴŀƭȅǎƛǎ

¶ 5нΦн/.h

¶ 5нΦоtǊƻōƭŜƳ ŀƴŀƭȅǎƛǎ ŀƴŘ ŘŜǊƛǾŜŘ ǇǊƻŎŜǎǎ ƛƳǇǊƻǾŜƳŜƴǘǎ

¶ 5нΦп!ǇǇƭƛŎŀǝƻƴ ŎŀǘŜƎƻǊƛŜǎ

¶ 5нΦрhǇŜǊŀǝƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ όƛƴŎƭΦ ƴƻƴπŦǳƴŎǝƻƴŀƭ ŀƴŘ ǇǊƻŎŜǎǎ ǊŜǉǳƛǊŜƳŜƴǘǎύ

¶ 5нΦсhǇŜǊŀǝƻƴŀƭ ŜƴǝǝŜǎ ŀƴŘ ŀŎǘƻǊ

¶ 5нΦтhǇŜǊŀǝƻƴŀƭ ŎŀǇŀōƛƭƛǝŜǎ

¶ 5нΦуtw!a{{ǘŀǊƎŜǘǎΣ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ƛƴŘƛŎŀǘƻǊǎ

¶ 5нΦфhǇŜǊŀǝƻƴŀƭ ǇǊƻŎŜǎǎŜǎ

¶ 5нΦмлhǇŜǊŀǝƻƴŀƭ ƘŀȊŀǊŘǎ ŀƴŘ Ǌƛǎƪǎ

¶ 5нΦммwǳƭŜ ōƻƻƪǎ ŦƻǊ ŀƭƭ ŀŎǘƻǊǎ

¶ 5нΦмн¢ƘŜ ŎƻƴŎŜǇǘ ŦƻǊ ǘƘŜ ƻǇŜǊŀǝƻƴŀƭ ƳƛƎǊŀǝƻƴ

Functional requirement specification (FRS)

¶ 5оΦм{ȅǎǘŜƳ ŘŜŬƴƛǝƻƴ

¶ 5оΦн5ŜǘŀƛƭŜŘ ǎȅǎǘŜƳ ŀŎǘƻǊ ŘŜǎŎǊƛǇǝƻƴǎ ŀƴŘ ǊƻƭŜǎ

¶ 5оΦо{ȅǎǘŜƳ ŎŀǇŀōƛƭƛǝŜǎ

¶ 5оΦп CǳƴŎǝƻƴŀƭ ŎƘŀƛƴǎ ŀƴŘ ǎŜǉǳŜƴŎŜǎ ǇŜǊ ŎŀǇŀōƛƭƛǘȅ

¶ 5оΦрCǳƴŎǝƻƴ ǎǇŜŎƛŬŎŀǝƻƴ

¶ 5оΦсCǳƴŎǝƻƴŀƭ ƘŀȊŀǊŘǎ ŀƴŘ Ǌƛǎƪǎ

System requirement Specification (SRS)

¶ 5пΦм!ǊŎƘƛǘŜŎǘǳǊŜ ƻŦǎȅǎǘŜƳǎ ƻŦ ǘƘŜ ƴŜȄǘ ƭŜǾŜƭόƛŦ ǎǘŀƴŘŀǊŘƛȊŜŘύ

¶ 5пΦнCǳƴŎǝƻƴŀƭ ŀƭƭƻŎŀǝƻƴ ǘƻƭƻƎƛŎŀƭ ŎƻƳǇƻƴŜƴǘǎ

¶ 5пΦо tƘȅǎƛŎŀƭ ŀǊŎƘƛǘŜŎǘǳǊŜόƻƴƭȅ ŦƻǊ [ŜǾŜƭ пκр {ȅǎǘŜƳǎύ

¶ 5пΦп¢ŜŎƘƴƛŎŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ƘŀȊŀǊŘǎ ŀƴŘ Ǌƛǎƪǎ

¶ 5пΦр ¢ƘŜǘŜŎƘƴƛŎŀƭ ƳƛƎǊŀǝƻƴ ǎǘǊŀǘŜƎȅƛǎ ŘŜŬƴŜŘ

¶ 5пΦс{ȅǎǘŜƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘƛƴǘŜǊŦŀŎŜ ǎǇŜŎƛŬŎŀǝƻƴΣ ƛƴŎƭΦ ƭŜƎŀŎȅŀŘǇŀǘŜǊǎ

¶ 5пΦтbƻƴπŦǳƴŎǝƻƴŀƭ {ȅǎǘŜƳ ǊŜǉǳƛǊŜƳŜƴǘǎ

Application specification (ARS)

¶ 5рΦмwŜƭŜŀǎŜ ŀƴŘ LƳǇƭŜƳŜƴǘŀǝƻƴ/ƻƴŬƎǳǊŀǝƻƴǎ

¶ 5рΦн!ǇǇƭƛŎŀǝƻƴ ŎƻƴŘƛǝƻƴǎΣ /{aκ/{¢Σ IL{ ǊǳƭŜǎ

¶ 5рΦо!ǇǇƭƛŎŀǝƻƴκƭƛŦŜ ŎȅŎƭŜκǳǎŀƎŜ ƎǳƛŘŜƭƛƴŜκǊǳƭŜǎ

¶ 5рΦп9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƎǳƛŘŜƭƛƴŜκǊǳƭŜǎ

¶ 5рΦр±ŀƭƛŘŀǝƻƴ ŀƴŘ ǘŜǎǘ ǎǇŜŎƛŬŎŀǝƻƴ
Validation and test specification (VRS)

¶ 5сΦм aƻŘŜƭ ŎƘŜŎƪƛƴƎ ǎǇŜŎƛŬŎŀǝƻƴ

¶ 5сΦн {ƛƳǳƭŀǝƻƴκǘŜǎǘ ŜƴǾƛǊƻƴƳŜƴǘ ǎǇŜŎƛŬŎŀǝƻƴ

¶ 5сΦо {ƛƳǳƭŀǝƻƴκǘŜǎǘκǾŀƭƛŘŀǝƻƴ ŎŀǎŜǎ ŀƴŘ Řŀǘŀ

Standardisation lifecycle: Packages, QM and CCM documentation
¶ 5тΦм{ǘŀƴŘŀǊŘƛǎŀǝƻƴ ǇŀŎƪŀƎŜǎ ŀƴŘ ǇǳōƭƛŎŀǝƻƴǎ

¶ 5тΦнvǳŀƭƛǘȅ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ƳƻƴƛǘƻǊƛƴƎŘƻŎǳƳŜƴǘŀǝƻƴ

¶ 5тΦн/ƘŀƴƎŜ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻŎŜǎǎŘƻŎǳƳŜƴǘŀǝƻƴ

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

ÅCost efficiency for integration, 

ÅMigration and deployment,

ÅCost efficiency for maintenance and evolution of the system 

ÅQuicker roll-out of innovations 

ÅMarket accessibility

Å Increase overall performance and agility of the railway including time, 
reliability and safety towards the customer through faster deployment of 
key new technologies 

Å Improved train service across the European Union 

ÅFacilitate rail as integral part of the mobility services across the 
European Union 

ÅManage diverse rail legacy, bringing interoperability and ease the 
migration 

ÅSound, qualified and reliable supply chain. 



PLANNING



Outputs: Task and Domain Teams

ÅThe planning process is ongoing, and for most Tasks and Domains, largely 

complete

ÅThe baseline for planning is the current Annex VI in the EU-Rail Annual Work 

Programme 2023ï2024

ÅThe process will be finalized by the end of the year, for approval by the 

Executive Director ïthus the planning as stated is developed but still subject 

to change



Task 1: Whole Rail System

Deliverables (first 12 months) 

¶ 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 

automation needs, é) for the (to-be) Railway System. The high level business 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



Task 2: Topic Domains

Task 2: CCS

Architecture

Operational design

Migration
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Area StandardisationArea date

Security Securitysystemsservicesfor CCS/TMS 2024

Yards/Term. Coordinatedcapacityplanningwith TM 2025

Yards/Term. Coordinatedtraffic control with TM 2025

Stations CCS/TMS<>Stationinterfacesfor ATOProcesses 2025

CCSoperations Operationalconcept(harmonized) 2023

CCSoperations Operationalprocesses(harmonized) 2024

CCSoperations Operationalrulebooks 2026

CCScore InterfacebetweenTrafficManagementandTrafficControl. 2024

CCScore
InterfacesbetweenTrafficControlandTrainControl. (e.g. wayof usingSS26/126for levelR; andadditionalchannelse.g. for
onboarddigitalmaps).

2024

CCSCore Cross-company/cross-installation/cross-border interfacesfor TrafficControl 2024

CCScore InterfacesbetweenTrafficControlandTracksideAssetControl. 2023

CCScore InterfacesTrafficControlandMobile CCS/TMSapplications(e.g. for trackworkersafety) 2026

CCSassets Engineering,assetandtopologydata 2023

CCSassets
Asset condition and intervention management (Integrated diagnostics protocols, analytics, event channelling, and
smart/integratedeventpattern recognition)

2025

CCSvehicle VehicleCCSinternalmodularisationandinterfacesto the train 2024

CCSconfig Integratedconfigurationmanagement 2025

CCSUI Standardisationof integratedworkbenches/ UI 2024

Computing Standard(safe)computingenvironments(e.g. APIandcommunicationmethods) 2025

FRMCS FRMCSincl. vehicle/tracksidearchitectureV2 2024

FRMCS FRMCSincl. vehicle/tracksidearchitectureV3 2026





Task 4: DAC/FDFTO
Deliverables(First 3 months)
1. Operations/Architecture: Hand-over of trains between ETCS-controlled mainline and local yard authority (alignment Task 4 with Task 2 and Task 3)

2. Train length and train integrity functional interaction and interfaces between wayside and train to be aligned by Task 4 withTask 2 and the PRAMSS Team.

3. First planned inputs for the Standardization and TSI Input Plan (STIP)

Deliverables(First 12 months)
¶Ensuring close alignment and cooperation with Innovation Pillar Flagship Area 5 (FP5) and EDDP@EU-RAIL by continuous collaboration and synchronisation 

¶Managing cross-cutting activities for Task 4 (based on EDDP input where available and aligned with EDDP (in the sense of sector alignment) and FP5 (operational and technical solutions))
¶ As-isanalysisof the railwaysystem,consideringoperational,functional,logical& physicalassetsandidentifyingthe painpointsrelatedto DAC/FDFTOin cooperationwith Task1.
¶ Review input from EDDP (European DAC Delivery Program) and FP5 on operational concept, ensuring consistency to the overall rail system and architecture and including the results in 

the in overall operational concept, including for CCS-related processes in collaboration with Task 2
As soon as input from FP5 (based on pre-work of EDDP) is available, sector alignment will be managed by SP Task 4, firstly through the EDDP 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 implemented in time to ensure smooth roll out of DAC/FDFTO. 

¶ A draft proposaloverallarchitecture (systemof systems)related to the interfacesof FDFTOto the outsideworld in collaborationwith FP5 Seamless,Task1 (with priority), Task2 and
Task3 shouldbedefinedandinterfacesto the train-relatedentitieswith locomotivesandwagonsdevelopedby FP5, shouldbe identified,andagreed.

¶ Ensureconsistencyandtakeresponsibilityfor overallarchitecturecoherenceof anyarchitectureoutput from FP5 andEDDPandembedit into the overallRailSystemArchitecture.
¶ As-is analysisof the railwaysystem,focusingon existingITsystemsfor freight operation,wagonhandlingandwagonkeepingin useat the mainoperators(standardisedinterfacesand

protocols,disposystemfor DAC/nonDAC- contributionsby ROCmembersnecessary). Specialfocuson relationshipto FDFTO+ seamlessin alignmentwith Task1.
¶ In addition, provide a proposal for a central instance for managingdata accessand processesfor SW updates (bug fixing and system upgrades),taking into account existing

responsibilitiesandlegalobligationsof different stakeholders(keeper,ECM,operator,supplier,Χ)ςtechnicalcommunicationinterfaceswill be providedby FP5.
¶ Ensureconsistencyof DAC/FDFTOmigration roadmapwith SProadmap,basedon input from EDDPon migrationanddeployment

¶Managing the input to the Standardization and TSI Input Plan for Task 4 activities(basedon (but not exclusively) detailed standardisation requests from FP5)

¶Supporting FP5 and EDDP regarding authorisation strategy 

¶Checking CBA provided by EDDP and FP5 for consistency with CBOs 



Rail Research and Innovation to Make Rail the Everyday Mobility

4. IMPLEMENTATION OF THE EU-RAIL 
PROGRAMME 

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

Flagship Projects coordinators



Flagship Area 1: Network management planning and control & 
Mobility Management in a multimodal environment

FP1 ïMOTIONAL*

Lars Deiterding / Hacon

Riccardo Santorro / RFI

EU-Rail General Assembly on 30.11.2022

* Pending successful completion of the Grant Agreement Preparation phase, this project will be receiving funding from the EuropŜΩǎRail Joint 
¦ƴŘŜǊǘŀƪƛƴƎ ό9wW¦ύ ǳƴŘŜǊ ǇǊƻƧŜŎǘ L5 млммлмфтоΦ ¢ƘŜ 9ǳǊƻǇŜΩǎ wŀƛƭ Wƻƛƴǘ ¦ƴŘŜǊǘŀƪƛƴƎ ǊŜŎŜƛǾŜǎ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ IoriȊƻƴ 9ǳǊƻǇŜΩǎ 
wŜǎŜŀǊŎƘ ϧ LƴƴƻǾŀǘƛƻƴ tǊƻƎǊŀƳƳŜΣ ŀǎ ǿŜƭƭ ŀǎ ŦǊƻƳ ǘƘŜ 9wW¦ ƳŜƳōŜǊǎ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ¦ƴƛƻƴΦ bŜƛǘƘŜǊ ǘƘŜ 9ǳǊƻǇŜΩǎ wŀƛƭ ƴƻǊ ŀƴȅ ǇŜǊsonacting on 
ǘƘŜ 9ǳǊƻǇŜΩǎ wŀƛƭ ōŜƘŀƭŦ Ƴŀȅ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǳǎŜ ǿƘƛŎƘ Ƴŀȅ ōŜ ƳŀŘŜ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǾƛŜǿǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘƛǎpresentation



Project plan for the first phase of FA 1 until 2025/26

The project is organized in 4 focus areas  organized in 2 workstreams covering rail traffic planning, management, 
multi-modal mobility and digital enablers and therefore starting the work on all enablers included in FA1. 

In a joint activity the key stakeholders will specify, develop and demonstrate new capabilities for future upgrades of 
planning, traffic management and mobility management applications towards green, digital and safe solutions for 
the rail sector. 

WS 1.1  Traffic Planning: 
Improved strategic and tactical planning, Integration of planning systems and processes including cross-border 
planning, Decision support for planning and timetable optimisation, Simulation and operational feedback for 
improved planning; 

WS 1.2  Traffic Management: 
Integration of TMSs and processes including cross-border traffic management, Improved resilience and efficiency 
of disruption management, Linking TMS to ATO/C-DAS for optimisedoperations, Automated decisions and 
decision support for traffic management optimisation; 

WS 1.3 Mobility integration: 
Integrate Rail with other transport modes, Services for inclusive rail-based mobility, Anticipate demand leading to 
improved resource utilisation, 

WS 2.1 Digital enablers: 
Digital Process Scenarios , Digital Asset Engineering , Digital Twin, Conceptual Data Model and semantic dictionary 
evolution, Federated Data Spaces



WS 1.1 Planning focus

The results of this workstream will contribute to an improved

strategic and tactical planning of the rail network , by the

following enabler:

ÅEnabler 1: European cross-border scheduling with 

international train path planning [TRL6/7]

ÅEnabler 2: Improved capacity allocation using 

rolling planning and TTR [TRL6/7]

ÅEnabler 3: Decision support for short term 

planning [TRL5/6]

ÅEnabler 4: Train path and schedule optimisation

methods and strategies for capacity efficiency, 

punctuality and energy saving for different parts 

of the network and different traffic situations

(level of punctuality) [TRL5/6]

ÅEnabler 6: Integration of planning systems and 

TMS with a) yard capacity planning and 

b) station capacity planning [TRL5/6]

ÅEnabler 5: Improved rail traffic simulation models for selected 

Use Cases to forecast punctuality in the network (e.g., 

simulating proportion primary and secondary delays, 

simulations drivers vs. ATO over ETCS) [TRL6/7]

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



WS 1.2 Operational focus

The results of this workstream will contribute to an increased

resilience of a connected óreal timeô rail network, by the

following enabler:

ÅEnabler 8: Real-time connection of rail networks as managed 

by TMSs and involved actors [TRL6/7]

ÅEnabler 9: Modelling and decision support for cross-border 

traffic management [TRL5/6]

ÅEnabler 10: Integration of TMS with a) yard management 

system and processes; b) station management system 

and processes; c) energy management (Electric Traction 

System); d) real-time crew / rolling stock dispatching 

[TRL6/7]

ÅEnabler 11: HMI for TMS based on User Experience 

(UX) Design and user input [TRL8]

ÅEnabler 12: Real-time convergence between planning & 

feedback loop from operations [TRL4/5]

ÅEnabler 13: Cooperative planning multi-actors within rail 

[TRL4/5]

ÅEnabler 14: Integration of incident management and 

customer information, with IM and RU interaction and 

Decision Support for Disruption management [TRL4/5]

ÅEnabler 15: TMS speed regulation of trains, precise routes and 

target times for ATO and dynamic timetables [TRL4/5]

ÅEnabler 16: Automation of very short-term train control 

decisions [TRL5]

ÅEnabler 17: Real-time conflict detection & resolution for main 

line and optimisation [TRL4/5]


