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State of play: The development and implementation of basic

innovations for European rail freight are still totally inadequate

Reasons for this lack of innovative power in the sector include:

The European market for new rail freight cars is small and volatile
=» small volume market /high development costs.

= |nnovations must not restrict compatibility of freight car deployment.

= Basic innovation requirements of wagon keepers are insufficiently defined.
= Slow implementation of basic innovations.

= |nnovations must generate economic gains for wagon keepers.

= Economic benefit of a freight wagon innovation is not necessarily reaped by wagon
keepers.

Weissbuch Innovativer

» This calls for a new approach to innovation across Eisenbahngiiterwagen 2030

Zukunftsinitiative ,5 L als

the WhOIe Industry. Grundlage fiir Wachstum im

Schienengiiterverkehr
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Source: White Paper on Innovative Rail Freight Wagon 2030, presented at Innotrans, Berlin, on 20/09/2012
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Growth Factors for Rail Freight Traffics - T I S
Initiative ”5L“ Zukunftsinitiative 5L

Technical Innovation Committee for Rail Freight Traffic

(TIS = Technischer Innovationskreis Schienengiiterverkehr)
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Participants of the Technical Innovation Circle for
Rail Freight Transport Zulunfisinitiative 5L

Railway : Wagon/Component

KNORR
BREMSE
4 WAGGONBAU GRAAFF
Ca rgu ca rgu Memi VIG Group
Deuticha Bahn Grapps Deutiche Dakn Grupps

m K] SBB CFF FFS Cargo Tradition weit 1835

K] SBB CFF FFS Cargo
LA VTG
Academic support Project management
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TIS

In 2016 TIS has entered a new stage of operations AL RS

Stage 1: Definition of requirements for innovations in the following segments

Innovative
Bogies and

Telematics Innovative LCC-models
and Sensor Coupling

Technology Systems

Components
and Wagon

Brake
Systems

Stage 2: Implementation of Innovations

R&D-Project Switzerland
»9L“-Demonstrator of
SBB Cargo / TIS

=) SBB CFFFFS Cargo LIRS

u&____nk_.___u{_.___l f

Technischer Innovationskreis Schienenguterverkehr (TIS) 7
InnoTrans 2016



TIS

In 2016 TIS has initiated new innovation activities AL

Previous topics and working groups

Innovative Telematics Innovative Innovative . . LCC-Models

; ) : Light Weight
Bogies and and Sensor Coupling Constructional Construction Components
Brake Systems Technology Systems Systems and Wagons

Transition into new topics / working groups

Innovative LCC-Models

Wagon Automated Operational
Intelligence Processes*

Bogies and
Brake Systems

Wagon Design

Components
and Wagons

= Innovative bogies = Works on = New project; integration of = Aggregation of working group = LCC-model for
and brake standardisation of project “innovative coupling innovative constructional bogies and brake
systems will be data exchange systems” systems and light weight systems available
tested in “5L”- will be continued = Investigation of implement- construction into one project = Perspectively
demonstrator together with tation of power supply line and = Objective: Standardized, light further _

= Support of ITSS data bus weight underframe with components will
industry in R&D variable innovative be integrated into
of innovative disc constructional systems LCC-model
brakes

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

Technischer Innovationskreis Schienenguterverkehr (TIS) 8
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In project ,,Automated Operational Processes“ innovations shall T I S
be identified and migrated on a short and middle term scale it

Power Supply Line/ Innovative Coupling Electronic Brake Digitalisation —
Data Bus Systems new use cases

Adjustment of Rules and Standards

= Petition of need for changes through official channels

= |dentification of rules and standards which restrict the
(e.g. associations, committess, ...)

implementation of innovations
= Re-Assessment of suitability of identified rules and
standards

Sources: (1) UIC-Kabel aus Wikipedia; (2) Datenbus aus Wikipedia; (3) Automat. Kupplung von Voith, (4) Automat. Kupplung von Faively, (5) Komponenten zur elektronischen
Bremssteuerung von Kes GmbH, Sensorik-Schaubilder von DB Cargo AG
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TIS also campaigns for the development of innovative T I S
disc brakes for rail freight wagons Zukunftsinitiative 5L

= TIS sees high potential for disc brakes as the future standard braking
systems for freight rail cars in Europe. Disc brakes reduce noise
emission as well as wear and tear of wheelsets in comparison to block
brakes.

= But today disc brakes for freight rail cars show two major disadvantages:
disc brakes are heavier than block brakes which leads to reduced
payload and therefore reduced profitability. Furthermore prices for disc
brakes are too high for an economical application in all rail cars.

» Today disc brakes are only in use in rail cars with a high yearly mileage
of more than 80.000 km p.a. and with no need for full payload capacities.

—

Source: VTG AG

» TIS is convinced that with reduced weight and reduced price (under the assumption of high quantities and serial
production) disc brakes can be operated economically also in rail cars with lower yearly mileage.

= Therefore TIS is in dialogue with the suppliers for brake systems in order to reinforce their R&D-activities for the
developments of a brake disc for rail freight cars.

= Perspectively TIS sees potential that appr. 80% of all new builds in the European market could be equipped with
disc brakes (estimated amount of new builds in Europe p.a. appr. 7.000 freight rail cars).
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TIS

Ag en d a Zukunftsinitiative 5L

B

»oL“-Demonstrator Freight Train of SBB Cargo AG / TIS

A

Jens-Erik Galdiks
Head of Rolling
Stock Technology

K] SBB CFF FFS Cargo
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The ,,5L Demonstrator® is a project supported by
numerous actors of the sector in order to test and implement

innovative rail freight “cars

7] SBB CFF FFS Cargo

TIS

Zukunftsinitiative 5L

Introduction of project ,,5L Demonstrator*

TIS and ,,Future Initiative 5L“

= Significant reduction of noise
emissions

= Lower net wagon weight
means greater payloads

= Technical Innovation Circle for Rail Freight Transport
(TIS): european practice group for introduction of
TIS innovations in freight rail cars

= Objective of Future initiative ,5L“: Development and
migration of innovative rail freigth cars

————

= |ess downtime, fewer
Lon_g' outages, greater annual
running mileage

= Integrated into supply chains,

Logistics enhanced service quality

enabled

-
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EIEH@/o(<) = Rapid paybacks on invest-
Cost - ments, savings on operating
: and maintenance costs
oriented

Project 5L Demonstrator

Leadership K23 SBB CFF FFS Cargo
@ voITH (’0 BONATRANS ﬁBochur‘n‘erV‘erem EL“
Suppliers - @%Lﬁ%%‘ KNORR-BREMSE
iR O e N
BES 7. Sraveey CEUE 7.
Project management AETRERRE: @}

Schweizerische Eidgenossenschaft
0 Confédération suisse

Confederazione Svizzera

Confederaziun svizra

Supported by
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The R&D-project ,,5L-Demonstrator* aims at testing of BK:71 SBB CFF FFS Cargo

innovative, but already available technologies in real TIS
operations e

Basic idea of the project Basic idea of the project

Innovative components . . :
1 Test of innovative components in 4-year long

operations (real traffics)

The industry partners supply innovative components for
sustainable freight rail cars

Innovative Measures for Telematic |
Bogies Noise Reduction Applications

Leadership by SBB Cargo, which takes care about
assembly, approval process and operation of ,5L"-
demonstrator

. . |
UIIEEISER BT Disc / EP-Brake Automgtlc Reduction of noise emissions by 5dB to 10 dB in
low wear&tear Coupling A

comparison to conventional rail freight wagon with block
| brakes (noise remediated)

I . . T
Operation of the demonstrator trains beginning in

sl 2017, initially in Switzerland, from middle of 2018
operations aboard is planned

Technischer Innovationskreis Schienenguterverkehr (TIS) 13
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IK:] SBB CFF FFS Cargo

Together with numerous partners of the sector a demonstrator
train for operations in customer traffics shall be assembled

Structure of the demonstrator train

(5D sonatrans (%) soNATRANS

L] XNORR-BREMSE DAxO-CZ.a s L3 xNORR-BREMSE oaxo-cz.as
RC25 DRRS25
K | WBN |
= 22

Block brake K-Sohle

e U LT T T T B T e i i ———

@ JATBAVAGONKA GREENBRI Y25 DG
TVP NG-DBS GB25RS “_Es_
=3 xnoRr-BREMSE @ LD patyetey =3 xworn-BREMSE © L Latvetey

DAKO CZ. a w

(D vomarmans
LUCCHINI o< . @sonnums “ _— ’)
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Altogether six different modules will be tested in the 5L-
demonstrator in respect to function and characteristics

7] SBB CFF FFS Cargo

TIS

Zukunftsinitiative 5L

Components in 5L-demonstrator

Bogies

= Low wear and tear
= Radial steering

= Low noise emissions

Plattform
= 60’ Container with sliding dGo
= |solated / non-isolated

= Further types according to customer
requirements

~—Cargo

.................

THE
GREENBRIER
COMPANIES

Disc Brakes
= | ow noise
= | ow wear and tear

TéTRAVAGONKA
POPRAD o

P o=

Sgnss SBB Cargo

Wheelset
= | ow noise
= | ow wear&tear

/* ROUP
LUCCHINIrs

(, BONATRANS

ﬂ Bochumer Verein

\

a'%l-'alveley

TRANSPORT

Automatic Coupling

@ KNORR-BREMSE

DAKO-CZ, a.s.

S AIY by ECTRONC TS TEME

Intelligence
= Generation and
processing of data
= Systems from SP
Automation

Optimized production
Basis for new underframe
concepts

Based on technology used
in passenger trains

Technischer Innovationskreis Schienenguterverkehr (TIS)
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7] SBB CFF FFS Cargo

From middle of 2017 the demonstrator train shall be TIS
operational in real customer traffics Zukamiiatve s_

Time schedule R&D-project «5L-Demonstrator»

Beginnin Provisorily operational Operational international
A ?” 2012 approval for CH approval
P December 2016 Middle of 2018

2017

Assembly,
App oval, Tests

4-year operational phase

Initiation of proiect Start operation in real End of operations after
November201j5 traffics of SBB Cargo 400.000 km mileage
Q3 2017 August 2021

Approval of BAFU for R&D-project
August 2016

Technischer Innovationskreis Schienenguterverkehr (TIS) 16
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IK:] SBB CFF FFS Cargo

The ,,5L Demonstrator® train is only a first step into badly
needed innovations for the rail freight sector

Next steps and prospects

= Start of operations by SBB Cargo beginning from middle of 2017

Next steps = Generation and processing of data about condition of innovative
5L Demonstrator components, identification of further areas for innovations

» Test of automatic coupling system in real operations in Switzerland

» The sector has to speed up in order to generate completely new
components and wagon designs

» This integrates amongst others the use of new materials (e.g. CFK), the
further implementation of automatised processes as well as the
additional use of telematic applications

= Obijective is to reduce investment costs for wagons and components
as well as the operational costs (focus on TCO, investment and Life-
Cycle-Costs)

Prospects

Technischer Innovationskreis Schienenguterverkehr (TIS) 17
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IK:] SBB CFF FFS Cargo

The ,,5L Demonstrator® train is only a first step into badly
needed innovations for the rail freight sector

KNORR-BREMSE The ,.5L Demonstrator® project is the first innovation

approach of the whole sector together with

©

DAKO-CZ,a.s.

GREENBRIER s numerous actors of the industry
- LUCCHINIrs
@ TATRAVAGONKA _ _ o
POPRAD M e e, The reduction of noise emissions by 5dB up to
=) SBB CFF FFS Cargo 10dB in comparison to a block braked freight rail car

- I | | Is a big step and bady needed in order to sustain
] : the acceptance of the public

The ,5L Demonstrator“ can only be the first step
towards an innovation-driven improvement

£7) BONATRANS | WBN | process for the rail freight sector in order to stay
YYYY ~ KES competitive
4" Faiveley . A common approach of the sector is essential in
4 noet ELH 2M M order to implement innovations for the rail freight

VOITH sector

We thank all the participants of the project ,,5L-Demonstrator*

and wish us all a successful progression of the project!
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7] SBB CFF FFS Cargo

»dL Demonstrator“ —a common sector approach for the
development of a sustainable rail freight car

Contact

TIS

Zukunftsinitiative 5L

Jurgen Hullen

Speaker of TIS
Email: Juergen.huellen@vtg.com

IK:Z] SBB CFF FFS Cargo

Jens-Erik Galdiks

Head of Fleet Management
SBB Cargo
Email: jens-
erik.galdiks@sbbcargo.com

IK=2] SBB CFF FFS Cargo

Jessica Miller

Project Management
SBB Cargo

Email:
jessica.mueller@sbbcargo.com

Technischer Innovationskreis Schienenguterverkehr (TIS)
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TIS

Ag en d a Zukunftsinitiative 5L

C

Wagon Intelligence

Dr. Miroslav Obrenovic Dr. Josef BuczynsKi
Vice President Managing Director
Asset Strategy&Projects

Cargo CEOGNID
0 Bahn Gruppe SLEmATIK
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Asset digitization is a key lever for an increase in productivity
and efficiency as well as added costumer value within the rail T I S
frelght bUSIﬂGSS Zukunftsinitiative 5L

Targets and levers of asset digitization

Increase in efficiency and reliability
of assets as basis for cost reduction

(Semi-) Automation of
processes along the overall
value chain

Increase in process stability
and quality based on a
harmonized datebase

Reduction of manual handling
and 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

Targets Levers

Technischer Innovationskreis Schienenguterverkehr (TIS) 21
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Applying sensor technology intelligent wagons optimize
operations and maintenance and generate new markets

TIS

Zukunftsinitiative 5L

Vision and potential of ,,Wagon Intelligence*

Wagons are PELYPEEL s—
(¢

m Equipped with sensor technology
m Integrated element of a digital walue chain l

Increase efficiency in operations

m Automated operational processes and
reduction of manual handling

® [ncrease in wagon availability

Equipment hardware

A N
PRI -

Optimization of maintenance
m Avoidance of overloading damages

m Consideration of information on wear and
component condition in operations

E /

Realization of IT-landside

Improvement in competitiveness

Fields of optimization

m Creation of new additional services according
to customer needs

m Growth and shift to rail through better quality

Business process re-
engineering

[ > >

Change Management

L

Technischer Innovationskreis Schienenguterverkehr (TIS)
InnoTrans 2016
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Wagon keepers in Europe are busy in migrating the technology T I S
into their wagon fleet - examples Zukunftsinitiative SL

Cargo

Deutsche Bahn Gruppe

Pilot project with 500 wagons
and 50 tank containers and
different suppliers

Examples of activities in

telematics and sensor MK:Z] SBB CFF FFS Cargo
Equipping of all rail cars with technology in European Pilot project with different types
telematics and sensor Rail Freight Sector of wagons and different
technology suppliers
wascosa AVTG
Equipping of intermodal fleet Pilot project with different types
with telematics and sensor of wagons and different
technology until 2017 suppliers

Technischer Innovationskreis Schienenguterverkehr (TIS) 23
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Example DB Cargo — steps realized and ongoing activities

within the field test phase

TIS

Zukunftsinitiative 5L

- Goals:@—

m Test of maturity of
different
technologies

m Definition and
implementation of
interfaces

m Transfer new
functionalities into

the value chain

m Business Case
validation

m 120 Wagons
m 11 Types

m Market Unit Steel and
Coal

m 380 Wagons
m 19 Types

m Market Units
Intermodal,
Automotive and
Industry Goods

®m 50 Wagons +
50 Containers

m 2 Types

m Market Unit
Chemicals

m ATEX-Protection

PO 0
’ Mileage per GPS ‘

Weighing (exact, full/empty, overload)

Status:
realized

Status:
realized

Status:
Ongiong action

Technischer Innovationskreis Schienengtiterverkehr (TIS)
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There are a many suppliers and all have (had) a different TIS
approach for data communication Zukunftsinitiative 5L

Mission for telematics suppliers: Development of standardised interfaces

= [nitially - compatibility of telematic units and sensors of different suppliers was not guaranteed as
there has been no standardisation of data exchange

» TIS has defined the requirement for the implementation of telematics and sensor technology
= Suppliers have accepted this mission and are generating standards for data exchange between

application servers and CRM-servers in the backoffice (interface 1) and between device level
and agents (interface 2)

= Only with a common standard for the different interfaces of telematics and sensor technology
devices of different suppliers can communicate with each other and a widely spread migration
into the European wagon fleet seems possible.

Industrieplattform Telematik und Sensorik (ITSS)

@Bosch  COGNID Y eureka ibes g SsANvY  siemensA
TELEMAT CONNECT NG COMPETENCE I “-‘,n

BaschEngineering

Technischer Innovationskreis Schienenguterverkehr (TIS) 25
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ITSS
Who ist the ITSS practice group? practice group

Initiated by the dialogue between the TIS members and telematics system
suppliers

Association of telematics solution partners in December, 2014, to create
better conditions for the use of telematics systems in rail freight transport.

,Jndustrieplattform Telematik und Sensorik im
Schienenguterverkehr

ITSS practice group “
Industry platform telematics and sensors in the rail freight sector

@ BOSCH r" ID dresden elektronil E r=7Ji f!'E.".'E!' ."bes ,:E% — ;3 SLAMNNY Siemens AG
BoschEngh in, e = EEMTETENEE r
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Standardisation of interfaces for telematic data exchange

ITSS
practice group

ERP, Logistic,
Maintenance...

Customer Server

Server

Internet
Interface 1

Telematics Application

gL

Server

Wagon Telematics Telematics Device

‘|‘ = 6-3
Interface 2
= =
<52 > <S3 > Sensors

Standardized ITSS Interface 1

Data exchange between the servers
of the telematics providers and
ERP systems of customers.

ITSS Interface 2

Data exchange between the telematic
device and sensors which are attached
to the transport unit.

@ BOSCH

BoschEngineering

C@-GHID dresden elektronik E =11 g= ka
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ITSS
What was the procedure of ITSS ? practice group

12/2014 Determining principles and objectives (Statute) v

01/2015 System architecture & interfaces prioritization v

02/2015 Detection and classification of relevant standards v

03/2015 Definition of the 7 basic applications in accordance with TIS-Report v
04/2015 Confirmation of cases of application by the TIS v

05/2015 Complete the specification of the interface v

06/2015 Confirmation of the specification concept by TIS v

12/2015 Start reference implementation at TIS-members v

03/2016 Reference implementation done by the Telematics provider v

04/2016 Complete implementation by reference users with successv

09/2016 Publication of the interface at the InnoTrans 2016 ‘/

@ BOSCH ) D dresden elektronik E =714 _‘ga .-bes ;F% % SAN Y Siemens AG
BoschEngh in, S mMTETEREE "N,

ngineering
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ITSS
What are the advantages of ITSS-interface 1 ? practice group

= The ITSS - interface is consistently supported by renowned telematics system
providers and further maintained.

= The ITSS - Interface is an open, freely available standard.

= Systems from the telematics providers can be integrated via standardized ITSS
data interface.

= The ITSS standard enables customized solutions and provides all required data
transparently.

» |TSS - Interface to download

http://'www.innovative-freight-wagon.de download area

@ BOSCH r" D dresden elekironik r=7Ji '!—Eka ."bes L SANAY Siemens AG
BaschiE = dn, COM: o COMPETENCE I “‘—_‘,- -

ngineering Y
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ITSS
What happens next in the ITSS practice group ? practice group

[ ERP, Logistic, Maintenance... } Experience from implementations
Server assume in the further development of
[ Customer Server J ITSS interface 1
Internet
Interface 1

[ Telematics Application J Server

GSM

Standardization ITSS Interface 2

Components different suppliers can be
used together.
~ Connections of sensors:

= = = cable connection
S2 S3 Sensors = radio link

@» BOSCH C@GHID dresden elektronik E f—:'—_'-ll-'jr-‘_ga_ bes

BoschEngineering

Wagon Telematics Telematics

Intervace 2

'[‘ = <
= =

% SAWNNY Siemens AG

o
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ITSS
Interface No. 2 (Sensors) practice group

What has been achieved so far?

11/2015 Use cases have been defined and prioritized v
01/2016 Relevant technologies are examined, evaluation criterias are recognized v
02/2016 Evaluation criterias are agreedv’

06/2016 Wireless technology to connect radio based sensor and telemtics system is
defined v

11/2016 Definition of communication structure is ongoing

@ BOSCH CEGNID “FUSL*C"D'Gk*’O"ikE ernreka ibes 1:k) 5 sSANY  Siemens AG
-w o Lw T \COMMEDTING COMPETEN OE —— “!!

BoschEngineering



ITSS
practice group

Industrieplattform
Telematik und Sensorik im
Schienenguterverkehr
(ITSS)

Industry platform telematics and sensors in the rail freight sector

Thank you for your interest!

@ BoscH  CEOGNID “r-ipey ewureka ibes & ==~y siemens AG
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TIS

Ag en d a Zukunftsinitiative 5L

D

Conclusion and Prospects

Jurgen Hullen
Consultant
Spokesman of TIS

LA VTG
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TIS

CO n Cl us | O n Zukunftsinitiative 5L

During the last two years TIS has defined technical, operational and economical
requirements for innovative components like bogies, wheelsets, disc brakes,
telematics and sensor technology as well as innovative coupling systems. These
requirements have been discussed and evaluated with the suppliers.

In 2016 TIS has entered a new stage of activities. In the “5L"-project of SBB Cargo
AG supported by TIS innovative technologies are tested in a demonstrator train which
will be in action by Spring 2017.

In the field of telematics and sensor technology TIS together with a group of
suppliers (ITSS) establish standards for data exchange. A first specification for the
interface between the application servers of the suppliers and the servers of the users
(e.g. ERP-systems) is published today. The specification for a second interface for
data exchange between sensors and telematics units of different suppliers is in
development and will be published in 2017.

Technischer Innovationskreis Schienenguterverkehr (TIS) 34
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TIS

P ros p eCtS Zukunftsinitiative 5L

= TIS has shown a lot of activities in innovations for rail freight wagons. Many of
those innovations are going to be tested in the demonstrator train of SBB Cargo
AG/ TIS. Furthermore TIS will of course continue to enable migration of innovative
technologies in rail freight wagons.

= Nevertheless TIS stands for Innovation Circle for Rail Freight Transport and not only
for innovations in rail cars. Therefore TIS has decided to broaden their scope into
more operational topics and has initiated a new working group “Automated
operational processes”. Scope is to reduce the efforts for technical train inspections
as well as for other operational processes e.g. automated break test, detection of train
composition.

= TIS is willing to actively develop further innovation topics. As there exist various
ideas and topics for innovations in rail freight traffic and ressources of the TIS-
participants are limited, TIS is seeking for support. New participants - also from
other countries besides Germany/Switzerland - are cordially welcome.
Participants of TIS should be either shippers, forwarding companies, wagon keepers,
railway undertakings or railway infrastructure undertakings, suppliers of the railway
industry.
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Thank you very much for your attention.

For further information about TIS please view our homepage:
www.innovative-freight-wagon.eu

Contact

Jirgen Hullen

Spokesman of Technical Innovation Circle for Rail Freight Transport
c/lo VTG AG

Nagelsweg 34

20097 Hamburg / Germany

Email: juergen.huellen@vtg.com

Stefan Hagenlocher

Project management Technical Innovation Circle for Rail Freight Transport
hwh Ges. fir Transport- und Unternehmensberatung mbH

Hubschstral3e 44

76135 Karlsruhe / Germany

Email: Hagenlocher@hwh-transport.de
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