The SETRIS project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 653739

SETRIS PROJECT

DELIVERABLE REPORT

Document identifier: SETRIED3.9
DueDate of Delivery to EC 31/10/2017
Actual Date of Delivery to EC  16/02/2018

Title: ERRAC- Update of ERRAC Technology

roadmapso i mpl ement a
Dissemination level: PU
Work package: WP3
Lead Beneficiary: uiC
Other Beneficiaries UITP, UNIFE
Document status: Final
Document link: N/A

SETRIfroject¢ D3.9ERRAC LRI 1S 2F 9ww!/ ¢SOKyz2f23& NBFRYILAQ AYLXS

—] SETRIS Project coordinated by:

WATERBORNE” @5 Newcastle
)

ECTRI WUnivcrsity

iX: Acare alice



SETRIS PROJECT

DELIVERABLE REPORT

The SETRI8oject corsortium consists of:

Date 16/02/2018

No Name Short Name Country

1 Newcastle University UNEW UK

2 European Conference of Transport Resednstitutes ECTRI Belgium

3 AVL List GmbH AVL Austria

4 | BMT Group Limited BMT zirr]:;%%m

5 | Centro National de Competencia en Logistica Integral | cNGLOGISTICA Spain

6 | The European Earth Friendly Logistics Association AISE cOTREE Belgium

7 | Stichting Dutch Institute for Advanced Logistics DINALOG Netherlands

g8 | German Aerospace Center DLR Germany

Forum des Laboratoires Nationaux Europeens de .

9 Recherche Routiere FEHRL Belgium

10 Eg&;gggsrf]zriisellschaft zur Forderung der angewandtet Fraunhofer IML | Germany

11 | Instytut Logistyki | Magazynowania ILiM Poland

12 | Promotion of Operational Links with Integrated Services POLIS Belgium

13 | Ships & Maritime Equipment Association of Europe SEA EU Belgium

14 | Union Internationaleles Chemins de fer uIC France

15 | Union Internationale des Transports Publics UITP Belgium

16 | The Association of the European Rail Industry UNIFE Belgium

17 e e o Toepe ™

18 | European Organisation for the Safety of Air Navigation | EUROCONTRO| Belgium
SETRIfroject¢ D3.9ERRAC LRI 1S 2F 9ww!/ ¢SOKyz2f23& NBFRYILAQ AYLXS 2/59

SETRIS Project coordinated by:

85 Newcastle
ECTRI @Univcrsit‘v



SETRIS PROJECT

DELIVERABLE REPORT

DocumentHistory.

Date 16/02/2018

Version Date Modification reason Modified by
: Johan Marigny
0 20/09/2017 First draft (UIC)
Cristina
1 04/10/2017 Commented by the UITP Hernandez (UITA
Johan Marigny
2 22/11/2017 Second draft (l.JIC.:)
Cristina
Hernandez (UITH
3 31/01/2018 Integration of thestakeholder review JOh""(’l‘J:\é‘;‘”gny
Nicolas Furio
4 07/02/2018 Commented by UNIFE (UNIFE)
Cristina
5 07/02/2018 Commented by UITP Hernandez (UITA
6 15/02/2018 Final review All
Final 16/02/2018 Formatted document finalisedy UNEW
SETRIfroject¢ D3.9ERRAC LRI 1S 2F 9ww!/ ¢SOKyz2f23& NBFRYILAQ AYLXS 3/59

SETRIS Project coordinated by:

85 Newcastle
ECTRI @Univcrsit‘v



Date 16/02/2018
SETRIS PROJECT DELIVERABLE REPORT

EXECUTIVE SUMMARY

The purpose of SETRIS is to deliver a cohesive and coordinated approach to research and innovation
strategies for all transport modes in Europe. SETRIS vision is to identify synergies between the
GNF yaLR2 NI aSOi2N) 9dzNP LIS Y epif aid feddazidand ibnbviationf 2 NJ & ¢
agendas (SRIAs) and between these and relevant national platforms. ETPs are-ladusttrkeholder

forums, recognised by the European Commission as key actors in driving innovation, knowledge
transfer and European compétieness(European Commission, 2013he five transport sector ETPS,

in alphabetical order, are:

1. Advisory Council foviation Research Innovation in Europe (ACARE);
Alliance for Logistics Innovation through Collaboration in Europe (ALICE);
The European Rail Research Advisory Council (ERRAC);

European Road Transport Research Advisory Council (ERTRAC);

oA wN

. Waterborne;

The FPTCoordination and Support Action, FOSTER RAIL, addressed the key challenges of railways
researches of strengthening research and innovation in the railway sector and build a strategy for the
European rail research up to 2050. SETRIS offers the opportionitERRAC to foster the
implementation of the priorities defined in FOSTER RAIL and take a step further by collaborating with
other transport ETPs to build the future integrated transport system.

This deliverable D3.9 further complements the work done wifOSTER RAIL WP4 and develops the
implementation plans for the ERRAC roadmaps (FOSTER RAIL D4.9, 2016) and provides:
A an overview of EU and national strategies for railways and transport
A an identification of current funding programmes that could suppore fimplementation of
ERRAC priorities
A adetailed comparison between ERRAC technology roadmaps and the sujuiosssedby
SHIFT2RAIL and H2020
A aclassification of topics (railways/transport, Operation and asset management/ Technology
and Innovation / Policgnd society / Economy and Business)
A an identification of the barriers which prevent the adoption of innovative technologies and
approaches
A recommendations on SHIFT2RAIL2.0 and FP9

SETRIfroject¢ D3.9ERRAC LRI 1S 2F 9ww!/ ¢SOKyz2f23& NBFRYILAQ AYLXS 4/59

SETRIS Project coordinated by:

85 Newcastle
ECTRI @Univcrsit‘v



Date 16/02/2018
SETRIS PROJECT DELIVERABLE REPORT

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..o 4
ACRONYMS AND ABBREVIATIONS ... 6
LIST OF TABLES ..o 8
DEFINITIONS ... 9
N | I (@ 1516 O I ] T 10
2. ERRAC PRIORITIES ... 11
3. EU AND NATIONAL RESEARCH STRATEGIES FOR RAILWAY AND TRANSPORT ............. 11
4. IMETHODOLOGY ..eeititiiittteuiuetaueueueueaeaeustesssessaesssssssssesssssssstesssssssssessessessssssbsbsts b s tsbsbsbsbebsbsbsbsbnbnnnnes 15
5. UPDATE OF ERRAC IMPLEMENTATION PLAN.....cciiiiiie 16
6. BARRIERS ... 33
7. RECOMMENDATIONS ... 34
8. REFERENCES ... 42
9. APPENDIX A: STAKEHOLDER REVIEW OF THE ERRAC COMMUNITY ..., 43
SETRIfroject¢ D3.9ERRAC LRI 1S 2F 9ww!/ ¢SOKyz2f23& NBFRYILAQ AYLXS 5/ 59

SETRIS Project coordinated by:

85 Newcastle
ECTRI @Univursit‘v



Date 16/02/2018

SETRIS PROJECT DELIVERABLE REPORT

ACRONYMS ANABBREVIATIONS

ACARE: Advisory Council for Aviation Research and Innovation in Europe. Air ETP
(http://www.acared4europe.com)

Al: Artificial Intelligence

ALICE: Alliance for Logistics Innovation through Collaboration in Eurbpegistics ETP.
(http://www.etp -alice.ey

ATO: Automated Train Operations

AV: Automated vehicle

BCM: Building ConstructioManagement

BIM: Building Information Management

CCA: CrossQutting Activities

CCC: Control Command and Communications

CCTV: Closeddrcuit Television

CEF: Connecting Europe Facilityt{ps://ec.europa.eu/inea/en/connectingurope-facility)

DAS: Driver Advisory System

EC: EuropeanCommission

ECC: European Economic Community

EIB: Europearinvestment Bank

ERDF: European Regional Development Fund

ERRAC: European Rail Research Advisory CouReil. ETPhftp://www.errac.org/)

ERTMS European Rail Traffic Management System

ERTRAC: European Roaidiransport Research Advisory Council. Road ETP
(http://www.ertrac.org/)

ESF: European Social Fund

ETPs: European Technology Platforms

ETS: Emissions Trading System

EU: European Union

GNI: Gross National Income

GNSS: Global Navigation Satellite System

ICT: Information and Communications Technology

loT: Internet of Things

IP: Innovation Programmes

IT: Information Technologies
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JU: Joint Undertaking
KMS:

Knowledge Management System

LCC: Lifecycle cost

Maas: Mobility as a Service

NTPs: National Technology Platforms

PPP: Publicprivate partnerships

PRM: Person with Reduced Mobility

R&D: Research and development

RAM: Reliability, Availability, Maintainability

RICG: UIC Research and Innovation group

S2R: Shift2Rail

SIL: Safety Integrity Level

SRRA: Strategic Rail Research Agenda

RRIA: StrategicRailwayResearch and Innovation Agenda
STRIA: Strategic Transport Research and Innovation Agenda
TMS: Traffic Management System

TSls: TechnicaBpecifications for Interoperability

us: United States
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DEFINITIONS

European Technology PlatformEuropean Technology Platforms (ETPs) are indiedirgtakeholder

fora recognised by the European Commission (EC) as key actors in driving innovation, knowledge
transfer and European competitiveness. ETPs develop researéhranwétion agendas and roadmaps

for action at EU and national level to be supported by both private and public funding. They mobilise
stakeholders to deliver on agreed priorities and share information across the EU.
(http://ec.europa.eu/research/innovatiorunion/index_en.cfm?pg=efp

National Technology Platforms National Technology Platform (NTP) was defined in FOSTER RAIL as
a sectorled stakeholder forum that develoghort to longterm research and innovation agendas and
roadmaps for action at national (and BUevel to be supported by both private and public funding. It
should involve all important stakeholders in the sector. For rail, this means among others train
operating companies, infrastructure managers, supply industry, academia/research institutes and
dzZASNEQ 3IANRdzZLJA OFNBAIAKG 9 LI a2aSyaSNBROO®
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1. INTRODUCTION

The purpose of SETR$$0 deliver a cohesive and coordinated approach to research and innovation
strategies for all transport modes in Europe. SETRIS vision is to identify synergies between the
transport sector European Technology Platfo€i(STPs) strategic and research and innovation
agendas (SRIAs) and between these and relevant national platfaif®s. are industited stakeholder
forums, recognised by the European Commission as key actors in driving innovation, knowledge
transfer and European competitivenegd&uropean Commission, 2013he five transport sector ET,Ps

in alphabetical orderare:

1 Advisory Council for Aviation Research Innovation in Europe (ACARE);
Alliance for Logistics Innovation through CollaboratioEurope (ALICE);
The European Rail Research Advisory Council (ERRAC);

European Road Transport Research Advisory Council (ERTRAC);

= =4 =4 =4

Waterborne

The FP7 Coordinatiomd Suppor Action FOSTER RA#ddressed the key challenges of railways
researches of strengthening research and innovation in the railway sector and build a strategy for the
European rail research up to 205&ETRIS offers the opportunity for ERRACoster the
implementationof the priorities defined in FOSTER RAIL tate a step further by collaborating with
other transport ETPs to build the future integrated transport system.

This atliverable D3.9urther complements the work done within FOSTER RAIL WP4 and dethelop
implementaion plans for the ERRAC roadmaps (FOSTER RAIL D4)9A28idiemic approach has
been adopted to support the implementation of ERRAC roadmaps and advance toward the truly
integrated transport systemln order to support the implementation of ERRAC itiies in future
research funding programs (FR&hift2Rail2.C¢, potential national initiatives etd, ERRAC research
topicshave beeranalysed and classified in regard with the system level they belofrgitotransport,
operation, policy etd andtopics already addressed bhif2Railand H2020 Mobility for Growthalls

have been identifiedThis eliverablealso provides recommendationfer the future EU funding
programmesto facilitate the integration of the railway system into the truly integrdttransport
system.

1 « Shift2Rail 2.8 is used to refer to the program that will follow Shift2Rail and that will be part of FP9
SETRIfroject¢ D3.9ERRAC LRI 1S 2F 9ww!/ ¢SOKyz2f23& NBFRYILAQ AYLXS 10/ 59
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2. RRAMRIORITIES

To guide the research effort of the railway sector and the decisions of policy makers and other
stakeholdersthe Strategic Rail Research and Innovation Ageif®@STER RAIL D3.2, 2015; onwards
SRRIA)as established during the course of FOSTER RaMKteys change iresearch and innovation
building upon the 2007 Strategic Rail Research AgdeB& AC ROADMARO7, onwardsSRRA) and
F2ff26Ay3 GKS Lzt ADFIGAZ2Y 2F aGw! L[wh! ¢9 Hnpné
Three main sets of themescluding overall 10 themedsave been identifiedThe first addresses the
attractiveness of rail and public transport and the future demand tha rail sector aims to meet,
the second set includes three criti@ld cross cuttig themes within the railway systeand finally
the third set covers five welistablished rail assetlated themes. This thematic arrangement can be
briefly described as follows:

Attractiveness of rail and public transport

Customer experience
Strategy angconomics
A whole systermapproach
Capacity, performance and competitiveness
Energy and Environment
Safety (including certification) and security
Assets
Control, command, communication and signalling
Infrastructure
Rolling stock

IT® and other enabling technologies
Training and education

Following the structure of thiSRRIALO new partroadmaps have been developed. ERRAC priorities
were updated in FOSTER Rwith the SRRIAthe FOSTER RAIL Rail Business Scenario (FOSTER RAIL
D2.6,2015). These roadmaps awmdvering the 10 themes identified by the SRRIA aral fully
described in the FOSTER RAIL deliverBdl€ Final Technology and Innovation Roadmaps

3. EU AND NATIONAL RBBEH STRATEGIES HORLWAY AND
TRANSPORT

3.1 Transport White paper
In 2011, TheEuropean transport policgnd strategywere defined in theWhite PapeRoadmap to a
Single European Transport Argowards a competitive and resource efficient transport sy$@av
(2011) 144 finat) The main goal is to achieved®ingle European Transport Area that ease[s] the
movements of citizens and freight, reduce[s] costs and enhance[s] the sustainability of European
transport while simultaneously addressing the security and safety of transport andithedzt f A G & X
accessibility YR NBf AFoAfAGE 2F OGN yaLR2NI aSNBAOSaE:

2 http://www.errac.org/wp-content/uploads/2013/11/DSSRRARAILROUTE2050.pdf
3 Information technologies.
4 http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0144:FIN:en:PDF
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This document envisages a European Transport Systeomn aims atleveloping

T

= =4 =4 =4

Transport and supporting mobility while reaching the &ff#enhouse gasmission reduction
target,

An efficient core network fomultimodal intercity travel and transpart

Aglobal level playing field for longjstance travel and intercontinental freight

A clean urban transport and commuting

A competitive and resoureefficient transport system: benchmarks for achieving the 60%
greenhouse gasmission reduction target

3.2 Strategic Transport Research and Innovation Agenda (Energy Union)

For the period 2012019, the European commission has set 10 political priorities (jobs growth, digital,
Energy and climate, internal market, economic and monetary unionlJ&Urade, justice and
fundamental rights, migration, a stronger global actdemacratic change)Among these priorities,
energyand climate specifically addresses transpdtie Energy Unidns a European priority project

set by the Europeafommissionwhich focuses on the following main aspects:

Security, solidarity and trustdA S NB A F@ Ay 3 9dzNR LISQa a2 dz2NDSa
security through solidarity ando-operationbetween Member States

A fully-integrated internal energy marketenabling a free flow of energy throughout the EU
through adequate infrastructure anditiout any technical or regulatory barrieg¢san efficient

way to secure supply and give consumers the best energy deal

Energy efficiency energy efficiency first¢ improved energy efficiency will reduce our
dependence on energy imports, reduce emissiand drive jobs and growth

Climate action¢ decarbonising the economyan ambitious climate policy is integral to

creating the Energy Union. Actions include the EU Emissions Trading System (EU ETS), strong

but fair national targets for sectors outside tHe€TS to cut greenhouse gas emissions, a
roadmap towards lowemission mobility and an energy policy which makes the EU world
leader in renewables

Research, innovation and competitivenessupporting breakthroughs in lowarbon and
clean energy technologidsy prioritizing research and innovation to drive the transition of the
energy system and improve competitiveness

Within the frameworkof the Energy Unioproject, the European Commission started a consultation
process, involving a wide range of temort stakeholders and experts. The objective was to define
Strategic Transport Research and Innovation Ag&(®iERIA), which will outline the steps needed to
support and speedp the research, innovation and deployment process leading to radical technology

changes in transport. This document integrates seven thematic transport research areas selected on

the basis of theiability to transform and decarbonise the EU transport:

5 https://ec.europa.eu/commission/priorities/energynion-and-climate_en

®http://ec.europa.eu/programmes/horizon2020/en/news/towarekstrategictransportresearch
innovationagendastria
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Cooperative, connected and automated transport
Transport electrification;

Vehicledesignand manufacturing

Lowemissions alternative energy for transpprt
Network and traffic management systems;

Smart mobility and services;

Infrastructure

No gahsMwdpRE

3.3 Shift2Rail
Regardingthe European research and innovation and initiatives for railwhe Shift2Rail Joint
Undertakinglonwards S2R Jujas created as a publmrivate partnership in the rail sector, providing
a platform for the railway sector with the view to driving innovation in the years to come. Total
contributions to the Shift2Rail itmative is EUR 920 million for the duration of the Shift2Rail. This
includes the Union financial contribution and the contributions of the founding and associated
members. The objective of the Shift2Rail is to implement a programme of research and ianovat
activities in the railway sector in Europe.
The main key performance indicators of tBhift2Raibre:

1 50 % reduction of the liteycle cost of the railway transport system through a reduction of the
costs of developing, maintaining, operating andewing infrastucture and rolling stock, as
well as through increased energy efficiency;

1 100 % increase in the capacity of the railway transport system, to meet increased demand for
passenger and freight railway services;

1 50 % increase in the reliability dupunctuality of rail services (measured as a 50 % decrease in
unreliability and late arrivals);

1 The removal of remaining technical obstacles holding back the rail sector in terms of
interoperability and efficiency, in particular l®ndeavouringto close wints which emain
open in technical specifications for interoperability (TSIs) due to lack of technological solutions
and by ensuring that all relevant systems and solutions developed [§2Reint undertaking
are fully interoperable;

1 The reduction ofnegative extenalities linked to railway transport, in particular noise,
vibrations, emissions and other environmental impacts.

The S2R JU has developed a strategic Master Plan, which identifies the major objectives of Shift2Rail.
Based on those objectigethe Master Plan identifies the main innovations areas that will be required
to achieve the overall objectives of the JU. These are structured around fivespesdfic Innovation
Programmes (IPs) and five crasgting themes activities (CCA), whicle durther elaborated in the
S2R MultiAnnual Action Plan (S2R MAARjift3Rail 2015):

- Innovation Programme 1 (IP1): Cedticient and reliable trains

- Innovation Programme 2 (IP2): Advanced traffic management and control systems

- Innovation Programme @P3): Cost Efficient and Reliable High Capacity Infrastrycture

- Innovation Programme 4 (IP4): IT Solutions for attractive railway seyvices

- Innovation Programme 5 (IP5): Technologies for sustainable and attractive European rail

freight;
- Crosscutting actvities (CCA)

In the revision of the S2R MAARrt A (Shift2Rail, 2017)eleased the 9 of November 2017, 12
capabilities which represent a concrete target for future research and innovation, have been identified:
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- Automated train operation

- Mobility asservice

- Logistics on demand

- More value for data

- Optimum energy use

- Serviced time to the second

- Low cost railway

- Guaranteed asset health and availability
- Intelligent trains

- Stations and smart city mobility

- Environmental and social sustainability
- Rapid andeliable R&D delivery

These capabilities are considered necessary to develop for the delivery of an efficient future railway
deaidsSYy GKFG ¥FdzZ FAf& OdAG2YSNERQ SELISOGIGAZYy&ad

Since the launch of Shift2Rail in 2015, rail specific topics are no longer inaiutiednork plan of the
funding programme H2020 dedicated to transport: Mobility for Grow&k.Shift2Rail is really focused
on technology development with a focus on the railway modes #tould negatively impact the
developmentof multi modal solutions itegrating railway and research and innovation related to
sociceconomic and behavioural aspects.

3.4 ERRAC 2050 Vision: Rail-The backbone of Europeds mobil.

TheERRAC 2050 Vision: RaIKS . I 01 02y S 2 TERRARN@thdSrilrg) d¥seribes thd | &
vision and objectivesof the whole railway secterrailway operators, infrastructure managers,
manufacturers and research organisationsntil to 2050. The vision stated in the document is that

din 2050, rail transport in Europe is the backbone off@diSNY 2 Rl f &aa20Aft AG& & |
and beyond, for both passengers and goods, meeting the needs of customers, EU citizens and society.
¢KS &adzZllLXX ASNBE YR aSNBAOS 2NBHlIyAalGA2ya 2F GKS
thoughtt S RSNE T2 NJ NI A g L BuildibgNipoR ttevisian , the/decurhiehtdlidenti®es a & ¢
future and current challenges and opportunities of the railway mode and key enabling technologies
which could lead to new paradigms such as autonomous trp@raiions, intelligent assets lifecycle
management: wholdife asset approach, protecting the environment and the energy supply, ensuring
safety and security and digital rail industry supply chain management. This strategic document will be
updated reguldly in order to always appropriately reflects the current vision the railway sector.

3.5 National priorities
In the deliverableD3.8 ERRAGlignment of ERRAC priorities with national rail strategmegional
research priorities have been collected in 8 EU memtountries (Austria, Czech Republic, Latvia,
Poland, Portugal, Romania, Spain, Unikddgdom) and 1 associate country (Norwdy)has been
noted that all countries have elaborated a strategic plan for transport and, in most cases, a specified
plan forthe railway transport mode. The challenge regarding energy, sustainability and climate change
is also addressed by all transport strategic plans of all countries. As for exclusive rail topics,
infrastructure is included in all strategic plans. Railways#tfuctures of western European countries
are aging and require more maintenance, and infrastructures of eastern European countries need to
be modernized and developed. This is therefore an issue that needs to be tackle across Europe. Most
of eastern coutries prioritize modernisation and infrastructure development over research and
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innovation. Thus, it is important for the eastern countries to efficiently implement their modernisation
and development program for infrastructure taking in account technalmgienvironmental and
financial aspects.

4. METHODOLOGY

4.1 Analysis framework

This document adopts a systemic approach to enable the implementation of ERRAC roadmaps and
advance toward the truly integrated transport systeiine European funding programmi2020 and

the joint undertaking Bift2Railare grandly contributing to the achievements of ERRAC priorities.
However, theapplicationof the ERRAC roadmaps is going beyond the horizon 2020 and promotes a
long-term vision toward 2050In order to support tle implementation offuture European funding
programmegframework programme 9Shift2Rail2.0¢ etc.) or foster national initiativest is required

to clearly define and integrate the railway system within the transport system but also its connections
with other non-transportsystemsThe thematic approach of the ERRAC roadmaps is completed in this
deliverablewith a systemic approachvhich will help stakeholderand policy makers to better
comprehend the challenges of the future railway system. The topics of the ERRAC robhdwealpsen

linked to 4 crosscutting areas in which positive impacts should be expected if thgics are
implemented

1 Operation and asset management

1 Technology andnnovation

9 Policy and society

1 Economy and Business
To ensureboth clarity and exhaustivenessach crosgutting areaincludes two relatedaspects, thus
the entire system is coverdalit non-necessary multiplication of areas is avoided
It is also important to define at which level the topics of the ERRAC roadmaps should be investigated.
In other words, if it would be more beneficial to explore an ERRAC topic at the level of the railway
system or the transport system. Therefore, the topics of the ERRAC roadmaps have also been classified
in accordance to the system level they belong to:

1 Railway

1 Transport
Another important aspect is thidentification of topics not included in then®t2Radl work programme.
In this implementation plan, ERRAC topics not or not sufficiently covereditt®Railare listed for
each ERRAC roadmdjme interest of this work is twofold: to support the currehif®Railprogramme
but also to provide reference fruts for future research programme3he topicsnot covered by
Shift2zRailwill be in redand the topics : The topics
appropriately covered by Shift2Rail will not be not mentioned.

4.2 Recommendations

Based on the outcomes &f3.8 ERRAAGlignment of ERRAC priorities with national sahitegiesand

the analysis of the research and innovation topics defined by the ERRAC technology roatimaps, t
section 7 of this document provides &st of research and innovation topics addressing the future
challengesof the railways and the transport sector in general. The topics are propésakhe
FrameworkProgramme 9 andShift2Rail2.6.
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The ERRAC Community has been consulted for the redigesearch and innovation topic§he
results of thequestionnaireanswers received from ERRAC community members are detailed in
appendixA.

5. UPDATE OERRAGMPLEMENTATION PLAN

5.1 Funding programmes

5.1.1  Shift2Rail
The ®ift2Rail activities with a total ofdoH 1 a € 2 #re gkl D& dhibugh collaboration
between stakeholders in the entire railway value chain, also outside the traditional rail sector,
including SMEs, research and technologgtresand universitiesEnd of 2015, thel#ft2Railcalls 2.5
and 2016 have been successfully launchBee S2R JU haslected 15roposals for the open calls
representing a totabudget of 26.4 €. The 27 S2R JU members have presented project proposals for
the 13 call topics reserved to themequesting a fundingf 63a €. For the2017 call for proposald7
grantsthe 27 S2R JU Membenesented 7 projects requesting a fundingaf n ®cae ® C2 NJ ( K S
for nonrJU members]0 proposals were selected for a total amounfufiding ofm ¢ @ plaisoderall
45 regarch projects initiated byH#ft2Railfrom 2015 to 2017Many technology related topics of the
ERRAC roadmps are addressed byiB2Railas the following table shows:

Table 1: Topics offft2Rail calls 201520162017 linked with ERRAC priorities

S2RTopics

S2RCFMIP1-01-2016 ¢ Development of concepts towards the next generation
traction systems and management of wheel/rail adhesion

S2RCFMIP101-2017 - Development of new technological concepts towards the 1
generation of rolling stock, applied to major subsystems such as carbody, running X
brakes, doors and modular interiors

S2RCFMIP102-2016 ¢ Development of new technological concepts, stand
specifications and architectures for train control and monitoring, with spe

applications in traito-ground communications and high safety electronic contro X
[=xB brakes
S2ROCIP101-2016 ¢ Tools and methodologies supporting the development of 1 X

generation traction systems, and brakes

S2ROCIP101-2017: Innovative materials & modular design for rolling stock applica X

S2ROCIP102-2016¢ Technology feasibility studies supporting the development of
generation TCMS, and safe control for brakes

S2ROCIP102-2017- Tools, methodologies and technological development of the
generation of running gear

S2RCFMIP201-2015¢ Startup activities fomdvanced signallingndautomationSystem X

S2RCFMIP201-2017- Enhancing railway signalirsystems thanks to applying satell
positioning; developing an eboard safe train integrity; applying formal metho

P2 approach and standardised interfaces, and enhancing traffic management syBi# X
functions
S2ROCIP201-2015 ¢ Threat detectionand profile protection definition for cybe X
security assessment
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S2RTopics

S2ROCIP201-2017 - Operational conditions of theignalingand automation systems
signaling system hazard analysis an@lobal Navigation Satellite Syste(GNSS X
characterization alongith formal method application in railway field
S2ROCIP202-2015¢ IT virtualisation of testing environment X
S2ROCIP202-2017 - Energy harvesting methodologies for trackside andboard
signalingand communication devices. adaptation of already existing technologie X
developing a purely oboard train integrity
S2ROCIP203-2015 ¢ Technical specifications for a neadaptable communicatio X
system for all railways
S2RCFMIP301-2016¢ Research into enhanced track and switch and crossing syst X
S2RCFMIP301-2017- Smart system energy management solutions and future stg X
solutions
S2RCFMIP302-2016¢ Intelligent maintenance systems and strategies X
IP3 . . . .
S2ROCIP301-2016¢ Research into new radical ways of changing trains between ti X
S2ROCIP301-2017- Smart metering and asset management of railway systems X
S2ROCIP302-2017- Future stations and accessibility?(and IP3) X
S2ROCIP303-2017- Satellite and autonomous monitoring systems X
S2RCFMIP401-2015¢ Shopping, booking and ticketing of multimodal travel solutio X
S2RCFMIP401-2017- Technical framework for attractive railway services X
S2RCFMIP402-2015¢ Travel companion and tracking services X
P4 S2RCFMIP402-2017- IP4 overall integration and demonstration
S2ROCIP401-2016 ¢ Interoperability framework governance, ensuring its mark
uptake and sustainability
S2ROCIP401-2017 - Smart technologies for improved travel companion and X
tracking
S2ROCIP402-2016¢ Interoperabilityframeworkconverters
S2RCFMIP501-2015 ¢ Development of functional requirements for sustainable 4 X
attractive European rail freight
S2RCFMIP501-2017- Realtime information applications and energy efficient solutig X
for rail freight
S2RCFMIP502-2015¢ Startup activities for freight automation X
e S2RCFMIP503-2015¢Freight propulsion concepts
S2ROCIP501-2015¢ Freight Automation on lines and in yards X
S2ROCIP501-2017- Reattime yard and network management X
S2ROCIP502-2015¢ Improved vehicle/train dynamics X
S2ROCIP503-2015¢ Intelligent freight wagon with predictivenaintenance X
S2ROCGCCAD1-2015¢ Longterm needs of different actors in the railway sector X
S2ROCGCCAD1-2017- Smart maintenance and human capital X
cca S2ROGCCAD2-2015¢ Energy usage, generation and saving approaches. X
S2ROGCCAD3-2015¢ Noise reduction methodologies X
S2ROCGCCAD4-2015¢ Safer infrastructure; improved object detection and preventig X
of safety critical events and integrated mobility
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Shift2Rail has already addressed a consequent number of challenges and topies BRRAC
roadmaps Shift2Rail covers mostly technological topicsrimitexclusively (human capital, loterm

needsof the actors of the railway sectpiNeverthelessthe approach of the Shift2Rail topics is mainly
focused ondBusiness to Businessolutions Shift2Rail currentljackstopicswhich comprehensively

and consistently explore the needs of thieA yOorisumét (passengers, producers or distributors of
goods, society etcMost of the topics propose tdevelopinnovative technologpased o the current

scientific and technological advancemsiiiut rarely proposeto investigate the needs of the final

G/ 2yadzySNE (2 0dzif R cduld gxplanivhy huthén factadré atml Soday skignces K A a
are not often included in the scope of thaiff2Rail topics.

5.1.2  Horizon 2020
H2020 Mobility for Growth is the section of H20&@dressing the challenges of the transport system
At the moment this document is written, two H2020 calls 202@15 and 201017 have been
published and finalized and the last one 2EA®0 is still upcoming. Ftine Mobility for Growthcall
20140 nmp sz | G20l f 27F prpisagefhnddor thexd 2@-dzZRAEBH B ENBp ac
planned.These figures include project topics dedicated to all transport modes. The Mobility for growth
G2LIAOa | RRNBaaAy3d SEOftdaA@Ste NIAf gl e-20024md Oa NBL
were considered as undertakday Shift2Railfor the following Mobility for Growth calls.
The call topics of the Mobility for Growth work programme related to the ERRAC priorities have been
listed in the table below.

Table2: Topics of H2020 Mobility for Growth calls 202015 and 206-2017 linked with ERRAC
priorities

H2020Mobility
for Growth

Topics linked to ERRAC roadmap Topics

MG.2.22014. 12l Intelligentinfrastructure

RAIL MG.2.22014. Smart rail services

MG.2.32014. New generation of rail vehicles
SAFETY MG.3.52016 Behavioural aspects for safer transport

MG.4.22017. Increasing the take up and scalp of innovative solutions to achie
sustainable mobility in urban areas

MG.4.32017 Innovative approaches for integrating urban nodes in the-TENre network
corridors

MG.4.42016 Facilitating public procurement of innovative sustainable transport
O]=1=V\\BY/[e]=][Nl) mobility solutions in urban areas

MG.4.52016 New ways of supporting development and implementation
neighbourhoodlevel and urbardistrict-level transport innovations

MG.5.22014. Reducing impacts and costs of freight and service trips in urban areas

MG.5.52015. Demonstrating and testirignovative solutions for cleaner and better urb
transport and mobility

MG.5.22016 Networked and efficient logistics clusters
MG.5.22017 Innovative ICT solutions for future logistics operations

HelejlSyu[eisi MG.5.32016 Promoting the deployment ajreen transport, towards Eelabels for logistic

MG.5.42017. Potential of the Physical Internet
MG.6.:2014. Fostering synergies alongside the supply chain (inclueiognenerce)
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H202GMobility
for Growth

Topics linked to ERRAC roadmap Topics

MG.6.32015. Common communication and navigation platforms for-ganopean logistic
applications

MG.7.22017. Resilience to extreme (natural and marade) events
NIz p=10leg 8| MG.7.22017 Optimisation of transport infrastructure including terminals
MG.7.22014. Connectivity and information sharing for intelligent mobility

MG.8.22014. Smarter design, construction and maintenance

MG.8.£2016 Research, technology development and market trends for the Euro
transport manufacturing industries

MG.8.22014. Next generation transport infrastructure: resource efficient, smarter
safer

MG.8.32015. Facilitating market take up of innovativansport infrastructure solutions

MG.8.32016 Assessing future requirements for skills and jobs across transport mode
systems

SOCI® MG.8.42015. Smart governance, network resilience and streamlined deliver|
=e{0]\\[0]\%[[&88 infrastructure innovation
RESEARCH

MG.8.42017 Improving accessibility, inclusive mobility and equity: new tools and bus|
models for public transport in prioritised areas

MG.8.52017. Shifting paradigms: Exploring the dynamics of individual preferer
behaviours and lifestyles influencitrgvel and mobility choices.

MG.9.22015. Transport societal drivers
MG.9.22014. User behaviour and mobility patterns in the context of major societal tré

MG.9.32014. Analysis of funding schemes for transport infrastructure

MG.9.42014.Research, technology development and market prospects for the Eurg
transport industries

5.1.3 Connecting Europe Facility: Transport

CEF Transport is the funding instrument to realise European transport infrastructure policy. It aims at
supporting investments in building new transport infrastructure in Europe or rehabilitating and
upgrading the existing one. CEF Transport focuses @asbooder projects and projects aiming at
removing bottlenecks or bridging missing links in various sections ofdree networkand on the
Comprehensive Network as well as for horizontal priorities such as traffic management systems. CEF
Transport also pports innovation in the transport system in order to improve the use of
infrastructure, reduce the environmental impact of transport, enhance energy efficiency and increase
safety.

€ H n ®n paretnade available for the transport sector under the @Efgramme for the 2012020

period.

5.1.4  Other public funding programs
The following categories of funding have been considered as public funding progrd FO®EERAIL
D4.9 2016:
1 The different EU sources of funding
1 The state (national/regional) source§funding.

SETRIBroject¢ D3.9ERRAC LIRF GS 2F 9ww!/ ¢SOKy2f238 NRBIRYIFLAQ AYLXS 19/ 59

SETRIS Project coordinated by:

2 WATERBORNE” w5 Newcastie
N

EC T RI University

iX: AcARe alice



Date 16/02/2018
SETRIS PROJECT DELIVERABLE REPORT

The main sources are the European Structural and Investment FEbdRegional policy)

1 The European Regional Development Fund (ERDIEh aims to strengthen economic and
social cohesion in the European Union by correcting imbalances between its regions. The ERDF
focuses its investments on several key priority areas: innovation and research; the digital
agenda; support for small and miem-sized enterprises (SMESs); the loarbon economy

9 The European Social Fund (ESF) invests in people, with a focus on improving employment and
education opportunities across the European Union. For 22D the ESF foceison four of
the cohesion polé Qa GKSYI GAO 2062S0GAGSAaY LINBY2GAYy3 S
mobility; promoting social inclusion and combating poverty; investing in education, skills and
lifelong learning; enhancing institutional capacity and an efficient public administratien. T
ESF consequently represents a source of funding that can address the need for training and
qualifications that will meet the demand of the rail sector, both today and in the years to come,
thus responding to some of the topics identified under the costo experience roadmap

1 The Cohesion Fund, aimed at Member States with a Gross National Income (GNI) per
inhabitant is less than 90 % of the EU average. It aims to reduce economic and social disparities
and to promote sustainable development. A significaatrt can be allocated to general
environmental activities: energy efficiency, developing rail transport, supporting -inter
modality, strengthening public transport, etc.theory, some rail stakeholders can use part of
these funds for transportelated research. But this also depends both on the national legal
framework and the future Eltelated developments in the field of research funding

1 Alongside these funds, the EU also has the possibility to offer grants in support of projects or
organisations whicfurther the interests of the EU, or contribute to the implementation of an
EU programme or policy. Numerous topics covered by these grants can be subsumed to the
R&D&I aims of the rail sector: competitiveness, education and training, energy, environment,
sustainable development, shifting freight from road, €kbere are also lending possibilities,
the most important is the European Investment Bank (EIB). The aim of this bank is to offer
favourable lending and other types of financial support to a numbbgrajects, mostly in the
EU. The lending is mostly done in order to enhance the implementation of EU policies and
32l tad LYyy208FdA2y FYR N yaLR2NI FINB FY2y3a (K¢
the European bank for Reconstruction and Depeaient (EBRD) which also supports different
sectors through lending, other financial mechanisms, counselling, etc. The bank has been
created to support the former Communist countries in their transition, hence its funds are
(mostly) available to EEEU memlers. The EBRD is involved in supporting ICT, transport &
infrastructure and general manufacturing.

The state funding comes in two major channels:

9 The various national and/or regional schemes that support R&D development
1 The involvement of foreign stat€er stateowned organizations) in major research activities
through: loans, grants, capital market investments, etc.
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5.15 Private funding possibilities

The main methods to obtain private funding for rail R&® the following:

Other private companies thatigh to enter the market

PublicPrivate Partnership@PPs) for major and expensive research topics

Loans from banks

Drawing funds from the capital markets (either from private companies or PPPs) for major
projects

Private equity investors in majeompanies or major research projects

Major universities, especially those with large endowment funds like those in the US.

=A =4 =4 =

= =4

However, the rail environment is one which generally does not offer high returns of investment in a

short period of time, therefordt is important that the sectog with efforts from the states, the EU and

the other stakeholders; will try to become more attractive for these sources of private funding,
otherwise major possible investors will continue to avoidiite railways sectoneeds to meet 2 key

criteria: openness and continuous dialogue with the other stakeholders, and to develop/use as many
opend 2 dzNDSs | RILIWIFofS GSOKYAOL € a2f dzi A anpdJt F &¢ LI2 A
solution for the widest array of devgiments.

This point highlights the fact that research and innovation should not be only limited to technological
topics and that innovation is needd in railway project financelnnovative ways offinancingare
requiredto increase the bankabilitgnd derisk railway projectsin order themattractive to private
investors.

5.2 Classification of the ERRAC technology roadmap topics

5.2.1  Customer experience

The railway sector wishde offer to all its customers a set of services that careet each of their
needswith the highest standard. This set of services is to be understood not only as the proficient and
modern rail transport service that everyone wishes, but a set of servicesthate the necessary

& 6 NRA R 3 $thet tradspoit &ectors in order tenabk the creation of thdruly seamless doeto-

door trip.

In the following table, the topics of the ERRé&UStomerexperience roadmap which are not fully
included in thenew Shift2RailMAAP(Shift2Rail, 2017gre listed and classified in accordance withk th
methodology described in sectidh The topicsnot covered by lft2Railare in red and the topics
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Table 3: System table of theustomerexperience roadmap

ERRAC ROADMAP: Custorerperience

Technology &

>
= (o)
A

(@]
E 0
o 3
()
s 2
o (@]

o

Operation& Asset
management

Rapid reaction to queriegesponse time to enquiries in terms

service availability, routes, schedules, pre and end hay X X X
satisfying customer demands

Customer needs and expectations including protection X X

privacy, and translation into functional service requirements

Mobility and local behaviour of individuals and firms X X T
Key asset protectionTrain security perception X X -
Keyasset protection Station security perception X X

Human factors Passengers and other users security perceptf X X X
Detection Systems No intrusive sensors and no time spent X

security check

PRM - Mobility for all X X

Land use improving the spatial appeal to passengers of the U -
environments in which transport hubs are located ’g
Measuring customer satisfaction and involving customer X 2z
service design and operation ,‘_E
Procedures, regulationand standards- Privacy and person X

freedom protection

5.2.2  Strategic and economics

The overall vision of the rail stakeholdewegarding strategy and economiés to find innovative
solutions to achieve a resilient, performant, environmentally friendly and-efigtient rail system.

This enhanced rail system must not only able to compete on equal terms with other transport modes,
but should also try and become the backbone for l&maghsport¢ for both passengers and freight.

In the following table, the topics of the ERRAC Strategic and economics roadmap which are not fully
included in thenew Shift2RailMAAP(Shift2Rail, 2017gre listed and classified in accordance with the
methoddogy described in sectioh. The topicshot covered by Sft2Railare in redand the topics
covered but not sufficiently are iorange

" People with Reduce Mobility
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Table 4: System table of thetrategyand economics roadmap

ERRAC ROADMAP: Strategy andnomics

Technology &
development
Policy & Society

Economy & busines|

o
©

N =
g5
3¢
S o
2
gcu
9
O

General wagon issuesNew transhipment technologies a
operational concepts for low cost terminals

Improving local integration of lardse, transport angénvironment| X X
(New) charging and pricing policies strategies X X
Adaptation of the existing railway system to the new clim
conditions

Assess the (socio) economic direct and indirect impact of rai
and rail infrastructure developments, both positive (netwol X
extension$ and negative network closures

Research into the organisational and regulatory environni
necessary to encourage the adoption of innovations and the
change in cost and quality of servifeS OSa at N (2 |
FYR GKS /2YYAdaArz2yQa | YOAUA?ZR
Development of TEN missing cross border links with efficig
green cemodal nodes

Spatial planning for mega hubs freight villages necessary
devdopment ofco-modality and lonedistance transportation, ne X X
designs and layout

Urban green logistics associated to the mega hubs and fr
villages

Landuse and spatial planning around sustainable efficiencie
public transport

Integrating interchanges with urban policiesr(d use planning
economic development, smart cities, etc.)

CN} YS@2N] TF2N adl{SK2t RSNEQ
information on urban freight delivery

New city logistics concepts, taking into account the impac
societal changes on commerciaéhavior and goods delivery i X
urban areas

Network management strategies, integrated with sustainable u
mobility plans

Evaluation ofmodels efficiency and network management tools 4
policies

Integration of an all modes and mobility options, and of a gre
variety of network management tools, in network managem X
systems

Modal choice and travel behavioumobility demand manageme
Mobility management and social networks

Consistent data collection and exchange on urban mobility
development and use of harmonised models supporting (¢

Rail

Transport

| X
x| X
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ERRAC ROADMAP: Strategy andnomics

Operation &Asset
management
Technology &
development

Policy & Society

Economy & busines|

analysis, land use and transport forecastsstbenefit and multi
criteria economic analysis and decisimraking

Analyse and understand uséehavior throughout the different
stages of mobility in order to better reply to his needs while at X X
same time improving the business models

Studies to promote the introduction and charging of the differ

: : . X X
transport modes according to the environmental impact costs
Extremeclimate events and resilience X
Proceduresregulationsand standards PPP X
Procedures,regulations and standards- International Security X X

Organisations

5.2.3  Safety and security
Railway safety should adapt tbe paradigm shiftowardsthe full integration of the railway into an
intelligent intermodal transport systemwithout jeopardizing the local and global safety of the system.
Regarding railway security, the future research needs are mainly based on the following
complementary priority areas: Human Factors, Technologies, Common procedure & regulations and
cooperatbn with authorities.

In the following table, the topics of the ERRAC Safety and security roadmap which are not fully included
in the new Shift2zRail MAAP (Shift2Rail, 2017 are listed and classified in accordance with the
methodology described in sectidh The topicsnot covered by Kift2Railare in redand the topics
covered but not sufficiently are iorange

Table 5: System table of theafetyroadmap

ERRAC ROADMAR(f&y

Technology &
Policy & Society

development
Economy &business

™
b

mH
<G
5
S o
gm
o e
(@)

Introduction of human factors technologies in safety process
Researcthuman machine and organizational interfagader the T
RAM frame o
Safety relevant impacts of automation and autonomous operat
Researclon safety contributions from RAM in a wider scope tk X g
technical safety =2
Industry 4.0 requiretaw 4.0, today we havéaw1.0 X §
Develop safety approach along the entire mobility/logistic chailf X X =
8 Reliability, Availability, Maintainability
SETRIfrojectc D3.9ERRAC LRI GS 2F 9ww!/ ¢SOKy2f238& NRBFIRYFLAQ AYLXS 24/ 59
. - 5 SETRIS Project coordinated by:
iX: ACARE alice | == i @5 POTER GREeE N e




Date 16/02/2018
SETRIS PROJECT DELIVERABLE REPORT

Table 6: System table dahe security roadmap

ERRAC ROADMAFRCSrity

Technology &
development
Policy & Society

=
b

w'l—'
<5
5
S o
gcu
el
(@)

Economy & busines|

Biometric identification and verification without violation
personal rights for the purpose of securityafstomers, freight an X X
staff

Maximizing staff efforts in managing and improving security
technical assistance/ support:

- increase time for customers and freight care by automat
- help identifying security critical situations by IT

Rail

Investigation of future security needs in the light of redu
personal sensitivity and knowledge on the one hand and incre|] X X
technical security performance on the other hand

Detection and identification of dangerous materi@veapons
explosives etc.)

The interaction and/or collaboration with social medibould be
investigated

Business Continuity methods, procedures and algorithms for
guarding vital functions by intentionally dropping nuital X X
functions and associated hardware

Analyse the potential of risk based security versus rule b
security

Hybrid networks (shared versus ssifstaining networks) X X
Prediction of security threads X
Economic and securitgnprovements of fatback systems (reducir
cost for redundancy)

Response time and capability regarding limitatioof the
consequences of an attack

Recovery time and effectiveness regardingestablishment of
crucial business processes

X
Transport

5.2.4  Capacity, performance and competitiveness

Capacity performanceand competitiveness for the rail sector meansantinuous adoption to new

market demands, focusing on the customer experience, new operating plaimpetcative alliances

and also technology developments and requirements. To remain competitive and meet the challenge
projected by the European societyrdhe rail sector and its importance of transport in Europe, the

whole European rail sector must combine and improve its efforts towards the goal of being more
STFFTAOASYG YR LINRPRAZOGAGS 6KAES AYLINROAY3I GKS Odza
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In the Pbllowing table, the topics of the ERRAC Capacity, performance and competitiveness roadmap
which are not fully included in theew Shift2RailMAAP(Shift2Rail, 2017are listed and classified in
accordance with the methodology described in sectioMhe topicsiot covered by Bift2Railare in

red and the topicscovered but not sufficiently are orange

Table 7: System table of theapacity performance and competitiveness roadmap

ERRAC ROADMAP: Capacity, performance anc

competitiveness

Operation & Asset
management
Technology &
development

Policy & Society

Economy & busines!

9aitlrof AaKSR |yR NBOGAASR ol &
provide increasingly accurate actual and predicted states for rail X
assets
Fully autonomous operation X X
Implement, or associate with a globally integrated, freight bool

T
service and associated freight management systems that is al X o
maximise duty cycles and minimise the running of empty fre
wagons
Innovation to expand the throughput of freight terminals, especi X X

exploiting autonomous and intelligent freight handling systems

525 Energy and environment

The leading position of the railway transport in term of energy use and environmental impact has not
been a stimulus to improve energy efficiency. In general, railway ereffgyencyhas remained
substantially stable over the last 20 years. Some techgioé improvements have been offset by the
increased consumption of auxiliary in passenger services. Meanwhile, in other modes of transport
where the cost of energy is a very important part of the total costs, significant efforts have been made
to improve efficiency, so that the advantage of the train has been reduced in latest pefied.
promotion of environmentally friendy and efficient rail transport of passengers and goods is a key
objective in Europe. In the following table, the topics of the ERRAC Energy and environment roadmap
which are not fully included in theew Shift2RailMAAP(Shift2Rail, 2017 are listed and classified in
accordance with the methodology described in secBomhe topicsiot covered by Bif2Railare in red

and the topicscovered but not sufficiently are orange
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Table 8: System table of thenergyand environment roadmap

ERRAC ROADMAP: Energy andironment

Technology &
development
Policy &Society

)
?

w*—'
<3
5
S o
S &
(UC
S S
=
(@)

Economy & busines|

Hybridtraction: innovative technology applied to improving die
fuel engines is required, along with the development

incorporation of hybrid energy solutions that maximise operatig
effectiveness. Energyesources, especially their resilience g
availability for traction drive are a focus for innovation and
reducing the rolling stock contribution to environmental impact

SMART Grid: Delivery of managed energy distribution systemg
maximise efficiency and report, in a qualitative manner,
required to in order to demonstrate effective energy usage thf X X
PanEuropean approach to SMART Grid technology and innov
is envisaged.

Advanced Traction Energy Supply: Sustained and effieieergy.
Supply for rolling stock traction is critical for railway operations
innovative and technological advances in electrical en
distributions, development of higher voltage systems iscpated,
plus an increasing ability for regenerated energy to be returne
the grid.

Nontraction energy Innovative ways are required to support t
belief that there is considerable potential for locally generated
renewable energyesources to be used to power local rtaction X
systems, especially at stations and terminals; further, excess e
could be used/sold for local consumption.

Trafficflow managementinnovative ways for energy reduction a|
environmentalimpact through integrated traffic management
Communications between TMS & DAS: Develop systems
increase the energy efficiency of driving through DAS suppq X
driving and real time links with TMS
Noise andvibration: There is aeed to reduce noise and vibratig
levels across the railway and reduce associated impact or] X
environment. This is a prequisite for24 hour operation

Energy Hficient auxiliaries Technology and innovation to redu
energy consumption obn-board systems (heating, lighting, et X
are needed.
Climate change Increased incident of weather extremes g
climate change will impact the railway; technology and innova
is necessary to provide climate resilience andabdity to operate
and recover from extreme weather related events. Technolo] X X
that protect infrastructure and trains from heat, water (rain, sng
ice, flood, etc.), and allowing a degree of edend journey
provision are sought

Rail

Transport
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5.2.6 Control command and communications

Signalling is a crucial element for train operations, as it enables trains to run safely on railway lines.
Being guided, often at high speed, on fixed rails, trains are uniquely susceptible to collisions. The
railway transports recognised as the safest mode of transport. The-pigffiorming signalling systems
available today allow for reduced headways between trains, enabling more traffic to flow on an
existing line, thus becoming a key tool to improve performance and the theerapetitiveness of the
sector.

In the following table, the topics of the ERR&d@htrol command and communicatiorsadmap which
are not fully included in thenew Shift2Rail MAAP (Shift2Rail, 2017are listed and classified in
accordance with the methodology described in sectioMhe topicsiot covered by Bift2Railare in
red and the topicscovered but not sufficiently are iorange

Table 9: System table of theontrol command and communicationoadmap

ERRAC ROADMAP: Contolnmandand

communications(CCC)

Operation & Asset
management
Technology &
development

Policy & Society
Economy & busines!

Need to have an open architecture to reduce energy consumpi
costeffective design

Each module also has a wsfiecified function which enables th
supplier independent systems can be designed. This would op X X
the market, lead to economies of scale and reduce costs

x
x
x

Rail

5.2.7 Infrastructure

Rail infrastructure managers face a number of challenges to maintain and improve the rail transport
network. It could be resource efficiency, e.g. better quality, improved recycling and use of a eircular
economy. Accessibility is a key is$oiethe rail ransport network as it differs from thead transport
system where diversions due to construction, inspection and maintenance can be easilyedchie
Safety is always a key issue, a better rail infrastructacgiiresless maintenance, and hence a safer
environment for users as well as the workforce.

In the following table, the topics of the ERRAC Infrastructure roadmap which are not fully included in
the new Shift2Rail MAAP (Shift2Rail, 2017)re listed and classified in accordance with the
methodology described in sectidh The topicshot covered by Sft2Railare in redand the topics
covered but not sufficiently are iorange
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Table 10: System table of thefrastructure roadmap

ERRAC ROADMAP: Infrastructure

Technology &
development
Policy & Society

Economy & busines|

=
b

w'l—'
<5
5 ¢
S o
gcu
el
(@)

Novel materials, exploiting the potential of, for example, low car
footprint materials, emerging materials (e.g. graphefoam metal) X
and the increased use of recycled materials

Adoption of new processes and technologies such
nanotechnology, biotechnology

Increased use dfuilding information managemern({B8IM)

Transport

5.2.8  Rolling Stock

Alarge part of the attractivenessof the raiway transport is based on the perception of the rolling
stock by the passenger. Thus, rolling sbckis key for the provision of quality, accessibleand reliable
rail servicesas well as for the competiti venessof the sector. Besides that passenger-centric thrust,
the next generation of rolling stock must meet other demands regarding the environment (reduced
energy consumption and noise emisson), safety (to continue to be the safest mode of transport),
capacity (to cope with the increased demand for travel while offering a high level of comfort to
passengers), performance & competitiveness (to become a more reliable and cost effective way of
transport), interoperability (to comply with changing regulations to create the Eiuropean raiway
system and/or to allow to dispatch a fleet among different lines of the same network,
depending on the rail market segment).

In the following table, the topics of the ERRiling stock roadmap which are not fully included in
the new Shift2Rail MAAP (Shift2Rail, 2017)re listed and classified in accordance with the
methodology described in sectidh The topicshot covered by Kift2Railare in redand the topics
covered but not sufficiently are iorange

Table 11: System table of thelling stockroadmap

ERRAC ROADMAP: Rollgtgck

Operation & Asset
management
Technology &
development

Policy & Society
Economy & busines!

EE Auxiliariess Optimisation and development of intellige X
management auxiliaries =
Innovative propulsion - Implementation of hydrogen fuel cell X e
RAMS/LCUncl. the aspect of hydrogen production & storage
9 Lifecycle cost
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ERRAC ROADMAP: Rollgtgck

Technology &
development
Policy & Society
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Economy & busines|

Energy and Environment Environmental friendly and energ

efficient HVAC X
Freight and Urban Mobility Interfaces and complementaritie X

New techniques and vehicles for urban freight delivery

Safety- Train collisions preventions and effects mitigation (ac X X

and passive safety)

Energy and Environment Eceprocurement specificationand
harmonisation

X
X
Transport

5.2.9 IT and enabling technologies

AT and enabling technologiS &i$ a very broad, compex and very fast-moving area The sodetal
demand coming from the end-users makesthe adoption of thesetechnologiesvital for the future of
therail secta. The capadty for therail to becomeanintegrated part of the overal mobility lands@pe
isakey sucessfactor for the future, and the IT technologies,contributingto enhanceinteroperability

and providingthe toolsto manage heterogeneous data areessential. In the following table, the topics

of the ERRAC IT and enabling technology roadmap which are not fully includedhewtBeift2Rail
MAAP(Shift2Rail, 2017are listed and classified in accordance with the methodology described in
section5. The topicsiot covered by Skift2Railare in redand the topicscovered but not sufficiently

are inorange

Table 12: System table of the IT and enabling technologasmap

(o 8
>
<5 =5 G 4
dE TE G -
0 o (5] =
ERRAC ROADMAP: IT amabling technologies g9 2 S = °§,

85 62 2 S

T &8 3 2

o == g 1)

© i
Safety/security- Powerful algorithms inclosedcircuit television X T
(CCTY o
Urban- New citylogistics concepts for freight and urban mobility X X X
Urban- Governance for integrated ticketing X
Urban- New tools and products for traffic and travel informatior] X X =
Urban- Privacy and security aspects X 71
Safety/security EU procedures, regulations & standards X E
Safety/security- Guarantee for privacy and personal freed —
protection
Safety/security New sensors against terrorism attacks X

SETRIfrojectc D3.9ERRAC LRI GS 2F 9ww!/ ¢SOKy2f238& NRBFIRYFLAQ AYLXS 30/ 59










































