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To deliver through railway research and innovation the capabilities to
bring about the most sustainable, cost-efficient, high-performing,
time driven, digital and competitive, customer-driven transport
mode for Europe



Railway - System of Systems

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

Timetable IP4 IT Solutions for Attractive Railways Services

Forward / backward
Accelerate - brake

Operation Rolling Stock

IP5 Technology for Sustainable and Attractive
European Rail Freight

CCA Cross Cutting Activities




Railway System Architecture: Linx4Rail Project

v’ Innovation: evolutionary, by steps or disruptive
v Time to market: moving from R&I to deployment => system approach to decrease fragmentation
v “Do not reinvent the wheel”: Open System Interface (or interconnection) model

v’ Innovation Skills and Competences : still the same needs in the Digital Railway?

THE FUTURE RAIL SYSTEM: TRAINS MAXIMIZING THE SYSTEM PERFORMANCE BY A
COMBINATION OF DISTRIBUTED INTELLIGENCE AND SUPERVISION

v’ Enablers: digital technologies, automation, artificial intelligence, data, cloud and supercomputi
connectivity, satellite, but also new regulatory concepts and framework, traction, braking
systems, etc....

v Deployment: from zero on site testing through integrated testing to reven
services testing, large real time demos, transition models



IP5 Technologies for Sustainable & Attractive European Rail Freight

EUR 83 Mio

* High load efficiency

* Low energy
consumption

* Low noise emissions

* Fully integrated
logistical chain

» Increased intermodal
competitiveness

« New services for new
markets

Maximizing service quality, productivity, resource
utilization and network capacity
Pan-European rail freight as key enabler for
automated driving systems e
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IP5 better focused approach
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IP5 interaction between TDs

Simplified digital value chain
' Digital ' ' Fields of ' Target
enablers application State
- ition- Condition- . .
Building Asset Assgt Condition Rail Freight
Block Digitizat Intelligence based based Automation
'gitization Center Maintenance Operations
Central ® Smart Freight m Scalable Big Data | m Continuous data ® Data-driven Fleet | m Autonomous Train
Elements Assets Architecture analytics Steering Operation
B Sensors and m |oT Cloud ® Thresholds and B Empty wagons ® Automation of
Telematics = Smart Data measurement management planning &
® Automatic Analytics Tools value analysis ® Workflow disposition
Coupling ® Machine Learning ® RAM-LCC Reports optimization ® On demand
m Self-Diagnosis = Customized m Condition-based ® Transport sefrvices
= Electronic Status Dashboards maintenance priorization B Maximum value
Notifications regime m Facilitated Order- proposition
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IP5 planning

TDs TASKS TRL 2016 2017 pLo)k:] 2019 2020 2021 2022
Fleet Digitalisation and
TD5.1 Automation Ql Q2 Q3 Q4 (Q1 Q2 O3 Q4 |Q1 Q2 O3 Q4 |Q1 Q2 Q3 Q4 |Q1 Q2 Q3 Q4 |Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
High level specification
definition, feasibility
analysis and preliminary
5.1.1 testing CBM and AC n/a
Conceptual / architecture
5.1.2 design CBM and AC 3
ATO over ETCS - GOA2
5.1.3 freight specification 3
Detailed design,
implementation and unitary
514 testing CBM and AC 4
GOAZ2 Pilot Line freight
5.1.5 demonstration 6
Integration of components
5.1.6 CBM and AC 5
C-DAS/ ATO interface
5.1.7 assessment 3
ATO over ETCS - GOA4
5.1.8 freight simulation 3
Demonstration activities
5.1.9 CBM and AC 6
milestone @
quick win (- ]
ongoing activities
planned activities




IP5 projects’ page and deliverable

https://projects.shift2rail.org/s2r ip.aspx?ip=5

A BODY OF THE
EUROPEAN UNION

‘EhlftZRaIl Home About ~ Participate ~ R&I Programme ~ Projects News ~ Events ~

Home » R&l Programme » Innovation Programme 5 » IP5 Projects
<‘5hift2RaiZ IP5 Projects

IP5
Technologies for Sustainable & Attractive European Rail Freight

IP Coordinator: Norbert Kahl - DB

S2R-IP1 . .
Lighthouse Projects

S2R-1P2

S2R-IP3

S2R-IP4 SMART 2<RAIL

S2R-IP5

S2R-IPX

S2R-CCA Projects 2015/2016

RC) FEMAE rromal

Contacts



https://projects.shift2rail.org/s2r_ip.aspx?ip=5

S2R JU Catalogue of solutions

What R&I investments generate as
innovative solutions for market uptake

To explain successful results in term of
possible products/solutions with a
clear timetable

To show Benefits for “customers”: final
users, operators, infrastructure
managers and/or suppliers

To highlight the advantages of
integrating the demonstrators into
market solutions

To deliver the Innovation Capabilities

28 October publication
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« Blue DE::‘ 0 S2R solutions with
Sky » authorizatio S2R JU supervision
n

FUNDAMENTAL APPLIED
RESEARCH RESEARCH
TRL: 0 -> 2 TRL: 3->7
ad-hoc governance
open to all PPP membership with third parties

DEPLOYMENT
COORDINATION

open to all

Funding type: | "Flat rate on entity accounting " Funding type: HE, totbe
! ! complemented in

‘ HE rules R rules ‘ . ‘
””””””””””””””””””””””””” implementation by

No participation barriers between R&I&D areas S CEF/EIB/etc; -
TRL 7 Demos included in Applied Research, Live Large Scale Demos in Deployment Coordination

Research and Innovation beyond 2020



Top down Bottom Risks/Opportunities &
needs up needs new business models
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