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Freight transport in the EU-28 modal split of inland
transport modes (% of total tonne-kilometres)

Freight transport in the EU-28: modal split of inland transport modes
(% of total tonne-kilometres)
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Mote: EL-28 includes rail transport estimates for Belgium and Croatia and does not include road freight transport for Malta (negligible). Figures may
not add up to 100% due to rounding.

Source: Eurostat (online data code: tran_hv_frmod)
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Source: Eurostat, May 2018 (actual)
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(') EU-28 includes rail transport estimates for Belgium, inland waterways transport estimates for Finland and does not include road freight
transport for Malta (negligible). Figures may not add up to 100% due to rounding.

(%) Estimated values.

Freight transport in the EU-28
modal split of inland transport
modes (% of total tonne-
kilometres)

The national views....

= Strategy and financial situation of the
incumbants
= Industrial & environmental policy

= Heterogeneity of national system
(technical/oparational)

Economic dependency product/market
= Traffic and network density
= Competition between passenger —

freight

= National laws on working hours,
administrative workload, taxes,..

Source: Eurostat, May 2017 (actual)



Why talk about digitalisation ?
Address the challenges of freight transportation

TRAFFIC

REGULATION
heavy

stringent

PRICES
falling

increase
QUALITY

transparency
INFORMATION —> STANDARDI

Source: VTG presentation
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Focal points

1. Aspects of transport policy

2. Austrian EU-Presidency — overview

1. Digitalisation — basic aspects
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Aspects of transport policy

CO2 emissions -> indicator for a transport mode‘s
environmental friendliness




CO2 emissions
per person and kilometre
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Transport policy goal:

Shifting traffic to transport modes with lower CO2
emissions (,environmentally friendly modes of transport®)

Problem:
Railways alone cannot handle all the traffic

Solution:

Investing in both transport modes = with a higher priority
given to rail over road
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Investments into high-level transport infrastructure
(in million EUR)
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Investments into high-level transport infrastructure
(in million EUR)
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Modal split public passenger transport

* In Austria constantly 16 - 18 %

* Increase in passenger car traffic from 25 % to 62 %
at the detriment of pedestrian traffic

« Target of Austrian transport policy: 18 - 20 % by 2025
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Modal Split Schienenglterverkehr (Anil an den Verkehrsletstungen von Strale und Schiens)
Bis 2025 werdien die Voraussetzungen geschafien, den Modal Split auf 40 Prozent zu erhithen
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Modal split rail cargo traffic

* In Austria constantly at 30 - 33 %

« EU 28 average 17 %

« Target of Austria‘s transport policy: 40 % by 2025 (highly
ambitious!)
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Austria‘s EU-Presidency - overview
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Objectives of the Presidency:

« Developing transport systems with a balanced competition
of all transport modes

« Fair level of working and social conditions in the transport
sector

 Increasing transport safety
« Making mobility sustainable and climate compatible
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Proposals regarding

« Access to market and professions
 Driving times and rest periods

« Tachographs

« Monitoring social legislation

« Posting of workers in the transport sector

In cooperation with the European Parliament
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Discussions on

« The cross-border electronic toll service EETS (European
Electronic Toll Service)

* Promoting clean vehicles
« Combined transport




bm€y

Joint Informal Council of the Ministers for the
Environment and Transport (29./30. October 2018,
Graz)

Topics
« Mobility transition / decarbonisation / emission reduction

« Transport safety
* |nnovative transport systems
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Future-proof data protection legislation

« Respect for private life

- Protection of person-related data in electronic
communication

* Promoting development potentials of innovative services
* Promoting Copernicus (earth observation)
* Promoting Galileo/EGNOS (satellite navigation)

 Securing safe + effective satellite communication for safety-
critical infrastructures
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Other topical focuses:

 ldentifying threats from space (space debris, space
weather, observation of Near Earth Objects)

- Deepening cooperation between the Member States for
safe and effective satellite communication
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Digitalisation — basic aspects




bm€y

Digitalisation will massively transform mobility in the
coming years (,,revolutionise®)!

 Increasing transport safety
* New mobility offers and services

» Decisive step towards a sustainable management of scarce
resources

 Digital infrastructure networking with digital vehicles
« Mutual networking of digital vehicles

« Automation, networking, emission reduction, multi-modal
transport, traffic safety, logistics and cargo transport in the
future
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Inportant:

 Integration of users at an early stage

« Only if you disclose your needs and consumer
behaviour, you can expect the digital services you need

* Absolutely necessary - “alleviating fears"!




bm€y

Important for digitalisation - start-ups

 Flexible, customer-oriented, innovative, creative, few/no
overheads ...

Important for creating start-ups:

« Splitting hardware and software
« Data storage declining prices at increasing performance

« Computers are constantly gaining speed and getting
cheaper
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No questions!
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Remote sensing
{sat/drones/...)

Data
analitics Predictive
maintenance
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Seamless information
flows, service / goods
monitoring -> digitally
enhanced railways
(freight)
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Flexible trans-
port capacity Digital Multimo-

provision . dal integration

Enhanced
freight ser-
vices

Service Management

ITU monitoring

b )

Enhanced reliabi-
lity - traceabilitv

Automated ter-
minal operations
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Key features for serving a corridor — ST priorities

1) Knowing which train is running - (single?) Train
ID
2) Knowing when a train is expected to reach a

network / terminal: reliable ETA (beyond
tracing « TIS-like >)

3) 1 58 = Resp
(/invoicing/tracin

N H — — — —— —
~— CONNECT
~ WeeTanspet EU_ ElRore
~—— — —— ___:-: ______, ’_,.:—:’ -~ ,:’ ) ;;;



Further evolutions of a digital rail corridor

1) Responsive capacity allocation
(/invoicing/tracing) via Telematics (train-based)

3) IT tools for Secu

4) Rallways as co
Henwmnment e—

CONNECTINE SN

, @Tran&pontiu
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Further evolutions of a digital rail corridor

5) Railways as component of a digital multimodal
environment - e-custom, e-consignment note...

6) A crucial element for the logistic efficiency will be
interfacing public registers and peer-to-peer
relations

contracts (which
3rsions? Else?)

/) Smart tracing =
tool? Blockchain®

CONNECop

-~ S e




A full integrated rail corridor exploitation would

look like...

Capacity Good
allocation ownership

T::: CONNECTING ¢ |
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Data openness -> efficiency of railways &

better rail integration. Ultimate goals:

1) Full open data to be sought for operational static
and dynamic information on rail services (ETA,

trains ID & position)

tractual data ->
= Authentication (-

2) Commercially sensit
cryptography + I€
Authorisation -

— :— —i— — i,f‘ CONNECTING S



Availability of ICT to allow data flows
hybrid systems, no one-fits-all

These systems as well have to be interoperable
across networks (trains move ...) — e.g.: GSM-R in
CCS TSI

Need for a commo ative approach to
Cybersecurity
Rail is a complex
~telecom companié

ili?:_;j;j ~~integrated transpor
' y @T-;an%omiuﬁ 5_—___*;;:“,, = CONNECHERope
T A
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European
Commission

Resources: CEF Call 2018

L Indicative available
Priorities :
funding
Rail interoperability
‘European Rail Traffic Management Systems €100 million
(ERTMS)
«Safe and secure infrastructure €200 million

sInnovation and new technologies

NB Deadline for submissi 8 (17PM Brussels time)

ply-funding/2018-cef-transport-call-

. https://ec.europa.eu/inea/en/connectin
. Dproposals
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TAP-TAF Priorities: Cross-
Border/corridor/modal integration

e Ensuring quality management of data for TAP TSI (timetable
data, tariff data);

e Provision of cross-border services (information and/or
ticketing) through TAP standards;

e Support small and medi
implementation (timet
exchange, reservatio

allway Undertakings in TAP

Kets, PRM assistance);

'\'\;‘:-?fff“ e Support rail stakeho
Reference Files merging
Flres ——————

a common Telemat|

, @Tranwol:tiu —_____,;__-f—-—-_*“j"; - ,_',_f.'



e Support IMs and RUs to implement and ensure
the compliance with the TAP and TAF TSI: unique

Train ID to replace Operation Train Number;

e Support rail actors to implement TAP and TAF TSI
compliant databases and/or tools;

eSupport IMs and RUs to implement compliant
subsystem ...or pre- train paths and
reserve capacity, t ment by Rail Freight
Corridors;

~ .\_‘
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~e..implement e=C ote

, | |nclud|_ e
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— belty d
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Future available resources: CEF 2, ESIF, EIB

PROPOSED CEF BUDGET ALLOCATION 2021-2027
Figures in current prices (M €)
CEF Transport 30.615, of which:

 General envelope: 12.830

.285

« Contribution from Cohesié
« Support for Military M@

| ..__:'::f;f.".ﬁf';ff_f'_j_j‘_fL,.ax_rﬁ ge focus (40% proposSe
~_-~innovative mobility

— —_— —

~_ M,H@:Trans—porﬂL;E:Q____ —
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European
Commission

Thanks for your attention!
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Delivering innovation, capitalizing
on the rail value chain

Vienna, 24 May 2018

@Shift2Rail_JU
#Horizon2020



S2R VISION

2

Mobility as a service

’ ‘ Users first
= - ’ Zero Emission

Railway System

INDUSTRY 4.0
Real Time Integrated
and Automated Traffic
COST New technologies Management
{‘ EFFICIENCY New concepts fo Vehicles and Systems
a— 50% reduction of life-cycle costs Digital railways

-O of the railway transport system

\\ _z @ : OPERATIONAL
SS __—— @ EFFICIENCY
5 50% increase in reliability

and punctuality
CAPACITY

100% increase in capacity

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




R&I for Innovation Capabilities

Capability 12_Rapid
and reliable R&I
delivery

Capability
11_Environmental
and social
sustainability

Capability
10_Stations and
“smart” city mobility

Capability
9_Intelligent trains

Capability
8__Guaranteed asset
health and availability

Capability 7_Low
cost railway

Capability 1_Automated train

operation

Capability 6_Service
timed to the second

Capability 2_Mobility
as a service

Capability
3_Logistics on
demand

Capability 4_More
value from data

Capability
5_Optimum use of
energy



R&I delivery structure
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IP1 Cost-efficient and Reliable Trains, including high-capacity and high speed
EUR 225 Mio

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

v'Traction system: use of silicon carbide for higher energy
efficiency, passive Cooling Equipment and Noise Reduction

v'TCMS: standardised interfacing for coupling different trains,
use of wireless communication within vehicle/consist, drive-by-
data technology and function distribution architectures — lower RN
weight, increased services and control possibilities, virtual
coupling

v Running Gear: Low-noise, lightweight, track friendly and '
sensors embedded ol M

Q
M
YQQI:?QL

v’ Brakes: fully electric brakes, reduction of failures and noise
levels; new gen eddy current brakes

v'Carbody shell: hybrid use of composite materials, new
designs and reduced maintenance

v'Doors: next gen doors, PRM access, noise attenuation and
increased accessibility

v'Interiors: new modularity concepts, easier upgrades



IP2 Advanced Traffic Management and Control System
EUR 195 Mio

1 - Smart fail-safe communicatians &
positOning 3 - Automation + A
¥ — -
Transvearsal TO21 r—m= TO24 e e TD2.2
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IP3 Intelligent L A A ' L
System = 1
W2k - & - Virtual coupling
1 ™ To2.8
¥ ¥ | -
2 - wraffic management evolution | o 'y
To2.5 - L
nl _ 7 - Cybersecurity
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- D11
¥ ' A A
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IP2 Advanced Traffic Management and Control System

v'"Moving Block based on ERTMS/ETCS B
. . . PO
specifications and opportunity to remove 4&33%32\;6‘”
trackside fixed signalling systems ﬁgo;z o
o

s"fel‘;sﬂmé
v'GNSS/positioning systems applied to rail }/
to remove physical balises and facilitating
the application of moving block ; : ,
v'Advanced ATO for railway lines; GoA4 =
will reduce human error and increase
service availability

v'"New and dynamic control of train
management — based on Virtual Coupling
and On-board intelligence




IP3 Cost Efficient and Reliable High Capacity Infrastructure
EUR 153 Mio




IP3 Cost Efficient and Reliable High Capacity Infrastructure

v Intelligent asset management: from reactive and/or
preventive maintenance to condition based and/or
predictive maintenance, based on intelligent
monitoring/analysis of the assets. IT decision supporting
tools and new processes/procedures. Lower costs and
down-time

v Enhanced energy management: smart metering of the
energy consumption for optimised use and power supply
equipment able to optimise energy use and link to smart-
grid

ITD - Intelligent
ITD — Enhanced Track System Asset Management

v Enhanced track system: new solutions to improve the

?3-1 d o] e d TD3.8 TD3.7
life-cycle of tracks and S&C. Continuous monitoring the o s e
techniques for better design solutions and automated “}M mt;.. J
i i i i i a <t | Ll TD3.6
maintenance. Noise & vibration reduction o ke 36 ==
ITD - Next Generation Stations
Track System
v’ Next gen track system: disruptive technology applicable ) g y
to both track and S&C. possible tonnage increase, s e ar P
maintenance increased automation. Noise & vibration desbimesicmsni
reduction

v/Station: design taking into account new IT techniques,
crows flow and new management strategies



http://staging.shift2rail.org/wp-content/uploads/2013/07/ip3.png

IP4 T Solutions for Attractive Railways Services

EUR 86 Mio
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IP4 IT Solutions for Attractive Railways Services

v’ Interoperable framework: semantic based IT
solution capable of making interoperable different
databases using different standards, without the need
of changing the legacy systems = creating a
multimodal framework

v’ Business analytics: providing to the operating
companies the means to understand and adapt their
offer to a real time multi-modal demand

v/ Multimodal travel services: providing to the
passenger the easy interface, masking the complexity
of technical and financial interaction among the
several services provider, for shopping, booking and
retrieving their right to travel

Multimodal
Travel Services
« Shopping

- Booking & Ticketing

Applications
« Travel Companion
« Trip Tracking

v’ Customer experience applications: providing to the
user the engine to search its travel accordingly to
his/her specific needs/preferences + providing an
useful companions guiding the user across the right
platform or across a service disruption through an
automatic re-routing, etc.



IP5 Technologies for Sustainable & Attractive European Rail Freight
EUR 83 Mio

Maximizing service quality, productivity, resource utilization

» High load efficiency and network capacity
» Low energy consumption « Increased flexibility through Pan-European rail freight as key enabler for automated driving
* Low noise emissions train coupling/ sharing systems
» Fully integrated logistical chain « Increased train length for
* Increased intermodal growth on European corridors._
competitiveness - Competitive strength i T -

« New services for new markets =

W

ON TIME
DELIVERY

- I Boosting productivity/
Es punctuality

Competitive cost structures
Stimulating sustainable rail
freight growth in Europe
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LCC cost and customers
benefit

Cost-efficiency in
maintenance and
operations

Based on smart freight
assets

Maximizing reliability

A
\
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N\

A |

Driver assistance, hybridization and advanced
propulsion technologies

gnificantly reducing energy consumption and
emissions




IP5 Technologies for Sustainable & Attractive European Rail Freight

. Strategies

and o
Business | Electrification

Analytics & Telematics ( Access and

Operations

New freight .
propulsion Terminal,

systems [ hubs,
marshalling

yards, sidings




CCA EUR 35 Mio

Work Area 1 Work Area 2 Work Area 3 Work Area 4 Work Area 5 Work Area &

Soclo economics KPI Safety, Smart Mobility Energy and Human Capital
Standardisation Sustainability
& Smart
Maintenance




IP5 Implementation Strategies and Business Analytics - Technologies in line
with the market needs

S status: |\ / Projects: \
"~ Migration plans SMART-RAIL (2015-2018)
- Identifying market segments I All activities |, ) )

. o db FRSRAIL (2016-2019)
- Developlng speC|f|cat|ons and KPls coyere _y INNOWAG (2016 — 2019)
ongoing projects

: FR8HUB (2017 — 2020)
. /

. /




IP5 Fleet Digitalisation and Automation - Improved services and reliable
automated freight trains

/ \ @Ojects: \
- Automatic coupling | | status:
- Condition-based and predictive FRBRAIL (2016-2019)
maintenance - ARCC (2016-2019
Dri AdVi S projects & further ( - )
- Driver Advisory Systems work in future calls SMART (2016-2019)

2N /& y




IP5 Digital Transport Management - to optimize service planning, operation

and capacity

- Real-time data gathering, steering, operation
- Coordination of intermodal transport
through the asset control tower

L

Status:

Covered by

ongoing
projects &

further work

in future calls

/

-

Projects:

ARCC (2016-2019)
FRSHUB (2017 — 2020)
SMART (2016-2019)
OPTIYARD (2017-2019)

-

~

/




IP5 Smart Freight Wagon Concepts — Flexible and reliable high-capacity assets

/ Projects: \

FRBRAIL (2016-2019)
INNOWAG (2016 — 2019)
FR8HUB (2017 —2020)

Status:
- Telematics and Electrification Covered by ongoing :>
projects & further work
in future calls

\_ Y,




IP5 New freight propulsion concepts — Smart and eco-efficient propulsion
technologies for

)
-1 | Status: @Ojects: \
- Last mile
- Longer coupled trains with distributed power Covered by > FFLAE (2016-2019)
. ., | ongoing DYNAFREIGHT (2016-
- Improving the overall locomotives’ performance orojects & 2018)
- Hybridisation the legacy shunting fleet further FR8HUB (2017 — 2020)
~ |work in
future calls K /




IP5 Running projects involving RFC

4 N

FR8HUB

Tech.: increase
average
speeds/train

dynamics

Corridor: Sweden
and in Germany

Timeline: 2019

N p

/DYNAFREIG HT\

Tech.: long trains
operation

Corridor: RFC 5
and 6

Timeline: 2018

OPTIYARD
Tech.: Software
module for
RTYM
Corridor: RFC 5

Timeline: 2019

4 N

X2Raill1-2
Tech.: pilot phase
with ATO and
TMS

Corridor: Rhine-
Alpine”

Timeline: 2019

.

4 N

SMART RAIL

Tech.:
wagonload,
control tower
and design
measures

Corridor: AT, CS,
SK, HR, UK, PL,
UK, FR, ES, IT, NL

Timeline: 2018

.

/




IP5 Nextstepson Freight Transport & RFC— AWP2018

S2R-CFM-CCA-01-2018
Virtual certification &
smart planning

S2R-CFM-I1P5-01-2018
Technology demonstrators for
competitive, intelligent rail freight
operation

S2R-0C-1P5-01-2018
Radio communication and simulation of train dynamics for
Distributed Power within long trains

S~
4 ™

Case studies for a
large national
network and parts
of the TEN-T
corridors for
strategic
investment and
daily capacity
planning

Gethods for improved interaction\

between network management
and yard management

Development of a data exchange
platform for inter-modal hubs

Simulation of operational

. /

scenarios on freight corridors to
increase the average speed

<>

4 YA

Develop and implement a
GSM-R-based radio
communication system
for Distributed Power
systems in freight trains

Demonstrate it in trial
runs up to 1,500 m train-

Identify upcoming and
tolerable in-train-forces
in different operational
scenarios

Integrate this into a
safety assessment of
the operation of long
trains

AN /

length

- /




What’'s ongoing

: R&I BEYOND
2020

/ ‘ AWP S2R
/’) ﬂ @ 2019 Europe
== — MAAP
SES PART B . ERRAC and
LP & first Co-funding ERA
@ﬁ‘.’f@ EUR 487 Mi o ) EUR 185.4 Mio contributions
¢ &\a 71 -|o S2R Pr(?jects Consultation R&I activities
R&I activities closing 2" half 2018 d
Around 50 63% total st
ong.omg budget Projects’ topics
Projects committed Reviews
standardization

roadmap




S2R R&I results and process
leading to standards and regulation

Stakeholders
e.g. ERRAC

RASCOP
Platform

Advisory tagk proposing guidelines for R&D  (chaired by EC)

interoperability and safety, after
stakeholders consultation
European

—————————————————————————————————————————————————————————————————— ' Commission

S2R
Rolling

Maintain Innovation
Plan Detaile(N Othere,

Guidance SSO

S2R R&I

Develop
results input —>

a4

1

Shift2Rail o : ! CEN/CLC/ !
internal process Assisting the S2R Bring its input into the ETSI I
projects/TDs: regulatory framework :

_________________ - OVGFVIeW Of Stal’ldal’dlsatlon fTEEmEm and standardlzation plan N T T = - Ts ===

activities, ongoing and planned

- Monitoring of progress

- Assistance in the timely R&I to reg / stds Eg /ITU
developmen tof appropriate formal process /
standars

- Close cooperation with relevant
partners and organisations



S2R 2 Research and Innovation beyond 2020

S2R 2 requires revised

Governance
membership vs participation

Content 19 JUNE 2018

ERRAC Vision 2050, Master Plan
D DIALOGUE CONFERENCE ON
Regulation & Administrative CH
Simplification 7

No matrix approach, flexibility, clarity, ... while ‘ S 2 R: TH E F UTU R E O F RAI I-

maintaining legality/regularity and sound financial R E S E A RC H A N D
management

ad-hoc governance PPP membership wii INNOVATION
open to all parties
—Flat rate on-entity ‘
~gccounting rules

<‘ Shift2Rail
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l UIP Symposium - 24.05.2018

TURNING DIGITALISATION
INTO PERFORMANCE

Panel discussions with

= Dr. Thorsten BIEKER, Vice President Rail & Site Services, BASF SE

= Johann FEINDERT, COO at GATX Rail Europe and President VPI Austria

= Peter REINSHAGEN, COO at Ermewa Group

= Vanessa LANGHAMMER, Head of Digital Transformation at Rail Cargo Group
= Carlo BORGHINI, Executive Director Shift2Rail Joint Undertaking



Digitalisation & Innovation: engage in creative
destruction

Digital transformation is not only about “better, faster, cheaper”...
it is about innovation

"Innovation is the process of finding economic

applications for inventions.”

Joseph A. Schumpeter, 1911
= “not just the conception of a new idea, nor the
invention of a new device, nor the development of
a new market. The process is all these things
1cting in an integrated fashion” (Myers & Marquis, 1969)
= “the process of turning opportunity into new
ideas and of putting these into widely used
practice” (Tidd & Bessant, 2009)

= “the management of all the activities involved in
the process of idea generation, technology
development, manufacturing and marketing of a
new (or improved) product[/service]” (Trott, 2008)



Targets, levers and expected outcome

Source: GCU discussions on communication . . . e b ere
platform and Technical Innovation Circle for Increase in efficiency and reliability of assets

Rail Freight Transport (TIS) as basis for costs reduction

Increase in process stability and quality

based on harmonized database (Semi-) Automation of

processes along the overall
value chain

Reduction of manual handling dand
thus increase in productivity and

competitiveness Setting knowledge through

intelligent usage of existing
and new data

Creation of customer added value and growth
through digital service offers and better use of
common interfaces for data exchanges

Targets Levers



communication between IT systems

Standardisation of interfaces for data exchanges and

Interface 1
S sa Coainiaiiion RU / WO Server Current situation
(Backerd)
Vendor Server V o 2o, Ty s (DB * Vendors business model
el DJM Touax GAIX 2 : * (Creating a basis with their
: e A : Hardware (Sensors)
) BOSCH 2 : which bind the RU/WO to
A A 1 the vendors Interface /
: Software
1
— : * By change of Software
e e I provider a change of the
Ordy proprietary interlace Interface 34 |
vendr shntwhc | Notisiadandund I whole sensor system on
exday e o pamsar s ety : the wagon is needed
vereadable for third party computibdity [will replace interface 8] 1
solftware provider v I
‘ © \Z
§ 25 Antenna
Y - GSM
Radho (Lo a)
E ; Onboard Unit
Interface 6
In Train Communication
Currently in developement 35
European standard by RCG and $88C
2
— T
e T el e
" -(-ﬁ'& - *"@'i-}*'\u ™ 5 . o0 5 . O izl



Standardisation of interfaces for data exchanges and
communication between IT systems

Besides interface #2 further interfaces have to be standardized for
intra-train- as well as for wagon-handheld-communication

I1. Sensor to telematics device on board

I1l. Sensor or telematics device on board to
locomotive (e.g. detection of derailment)

IV. Sensor or telematics device to mobile
application (tablet, smartphone)




Standardisation and digitalisation of data exchanges along
the transport chain

»Expected increase in efficiency if measures are implemented”

Draft proposal for the classification of identified data

Damage protocol

info

N

exchanges
. Mileage/performance g 9 WEEED reference data
high data
- GPS positionin 10
Information from@ % g
Wayside monitoring 116 ETA
Unloading info £7 21 -
° ~ é Transport onders
'.._g Maintenance data  §&) Transport pla
c
w . .
° Disruption data from _
o Temporary 17 59 Consignment note

restrictions

Cleaning infoe
Transport requesE1
low

Data from workshops

Wayside Monitoring @
Sensors data

Info on workshops

20)

23]

Return to operations

low

Relevance

. Keepers - RUs

high

,Importance of the data exchnage to improve processes"

. Keepers — Third parties

RUs - Third parties



Exchange of data in 21st century: a first step

RSRD? Wagon Data: data catalogue includes all necessary information required for train
preparation and operation by RUs

Registration/Authorisation Design

8% o 54
S A s

Registration country, multilateral Compatibility with infrastructure

authorisations (load limits, maximum speed,
= Authorisation data loading gauge etc.)
= Keeper (VKM), ECM and ECM = Brake information (incl. LL block)
certificate
* Loading dimensions
= Etc...

Maintenance dates

The data catalogue comprises about 100 mandatory and optional TAF TSI elements
Get away from markings, fax, email...



Towards asset intelligence and automation

Improve productivity Optimize maintenance Increase customer benefits

B Monitor goods in real time

B Real time fleet management m Develop preventive maintenance ® Develop new services based on

B Real time shock detection scheme Real time tracking and tracing

B Reduce turnover time ® Higher reliability Event messages tailored for the
Better understanding and early customer’s needs

® Reduce manual work recognition of damages

]

Better forecast of fleet utilization Reduction of damages

B Improve processes at workshops Specific thresholds

m Reduce maintenance costs Triggered actions

Aspects under consideration

LCC-Models

Innovative
Bogies and
Brake Systems

Wagon Automated Operational

Components
and Wagons

. Wagon Design
Intelligence Processes* g g

*Automated operational processes, e.g. automated break tests, automated support in technical wagon inspection, support in train integrity, train composition,...




A second step ?
Agree on use cases and define compensation models

First use case: identification of freight wagons via RFID or other technologies (NFC, ...)

Tracking & Tracing

Y

Automatic brake test

(®)

Shock detection

Weighting / (Over) Load

detection

Condition based maintenance

&«

v

ol

Active Control

Last known position*
B [GNSS position]

Capturing of train formation
B [list of wagon numbers]

Detection of shunting

shocks*

B [shunting shock
detection]

B [UTC time stamp of
shock]

B [GNSS position]

Loading state*

B [Loaded / unloaded /
unknown]

B [UTC time stamp]

Monitoring of wear down
B Brake blocks
B Replace by demand

Temperature inside/outside
the wagon (eg. humidity)

B Active control

B Time stamp

B GNSS position

Positions in time interval*
B [GNSS position list]

Train integrity check
B [Integrity check passed /
integrity check failed]

Automatic derailment

detection

B More, repetitive vertical
shocks within short time
period

B Time stamp first shock

B GNSS position

Uneven load detection

B [uneven load detected]
B [percentage]

B [GNSS position]

Monitoring of technical
condition

B Distributor valves
B Slack Adjuster

Source: UIC project eWag in collaboration with UIP

Mileage*
B [meters]

Monitoring applied brake
valve
B [pressure]

Overload condition

detection* / Axle load

detection

B [Overload detected]

B [UTC time stamp of
detection]

B [GNSS position]

Identification of

components

B Traceability / LLC
control

Estimated time of arrival
B [UTC time stamp]

Automatic brake test

B [Brake test passed / brake
test failed]

B [GNSS position]

Loading shock detection*

B [loading shock detected]
B [UTC time stamp of shock]
B [GNSS position]

Flat spot detection

B Axle ID

B Time stamp first detection
B GNSS pos. first detection

Ident. of delays
B [UTC format]

Monitoring hand brake
B [hand brake on /
hand brake off]

Weighting

B [kg]

B [UTC time stamp of
detection]

B [GNSS position]



l Apply the industrial revolutions to railways

1. INDUSTRIAL REVOLUTION Mechanical production with water and steam power

2. INDUSTRIAL REVOLUTION Mass production through assembly lines and electricity

3. INDUSTRIAL REVOLUTION Digital revolution (the use of electronic and IT systems)

Industry 4.0 (industrial production combined with
modern information and communication technology)

4. INDUSTRIAL REVOLUTION

|
< 4
N 7/

CHANGE MANAGEMENT

Change management encompasses all measures used to change the strategies,
structures, processes and behavior



Open points and conclusions
Aspects of Digital Transformation: phases

COLLABORATION

DIGITAL
INFRASTRUCTURE

& DIGITAL ASSETS

BUSINESS PROCESSES

In a fragmented industry, internal and external collaboration shall be
adapted to digital transformation.

Define digital infrastructure and digital assets. Ensure compatibility
of solutions to create conditions for new collaborations and business
offers.

Develop new but common processes, existing processes are digitized
and automated.

Connection with the Internet makes objects intelligent (Internet of
Things). Sharing data, information and knowledge to deliver benefits
(Big Data and Data Mining).



Thanks for your attention!
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Republic

GILLES PETERHANS

Secretary General

gilles.peterhans@uiprail.org




l Conclusions

THE SECRET TO CHANGE IS TO FOCUS ALL
YOUR ENERGY NOT ON FIGHTING THE
OLD, BUT ON BUILDING THE NEW.

POLICY-MAKERS HAVE TO CHOOSE
BETWEEN PROTECTING THE PAST FROM
THE FUTURE, OR PROTECTING THE
FUTURE FROM THE PAST.



Open points and conclusions
The dimensions of success

Technology does not cause change, it only enables, facilitates and accelerates
change that already wants to take place!

= Look for new ideas but feasible - viable — valuable
= Ensure interoperability of ICT systems — common interfaces
= Create trust and define rules/terms and conditions for data sharing and use

= Foster stronger cooperation for the development of common standards and
procedures

= Raise awareness, knowledge, education

- A real revitalisation in today’s rail freight market and a
better modal split for railways need new realities!!



From Analog to Digital: a second step
Concentrate on solutions not on the barriers!

Usual barriers in rail business and possible responses

= The European market for new rail freight wagons is small and volatile
=small volume/long term investments
Differenciate between asset investments and investments in telematics

= Innovations must not restrict interoperability (technical and operational)
Pressure on telematic suppliers: develop standardised interfaces*

= Basic innovation requirements are not sufficiently defined.
Implementation is too slow.

Learn from best practices — Adapt existing solutions/mature technologies

" Innovations must generate economic gains. Economic benefits and costs
are not necessarily reaped by the same entities.
Concentrate on the simple use cases with high customer benefits

* Industry platform telematics and sensors in the rail freight sector
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