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Standardization achieves competition,Standardization achieves competition,
economies of scale and interoperabilityeconomies of scale and interoperability

Industry standardizes technology

Railways standardize function and operation
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R&D 
(„raw material for

TSI & EN“)

EN

TSI

The manufacturers are well organized and strategically The manufacturers are well organized and strategically 
positioned via UNIFEpositioned via UNIFE



MODTRAIN Final ConferenceMODTRAIN Final Conference 2 April 20082 April 2008

�������
�	�
��

�������
�	�
��

�
�

������
�	�
�

�������
�	�
��

��������

���������
����	������

��	
��
����	��

���
�	��
��������

���
�	��
��������

������������� ����

�����

���

����������	�
�

�
���	���	�
��

���

���������


��
��

��
�����������

��
�����������


����
 ��	���	� ��!
��	�

"	��	����
#�����	�

�������

�����	��$��	�
�����

The new UIC Platform The new UIC Platform „„Technology & ResearchTechnology & Research““ (PTR) continues (PTR) continues 
on working following the standardization way used in MODTRAIN on working following the standardization way used in MODTRAIN 

Common CER/EIM/UIC
programme
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Standardization is mainly driven by Cost Leadership: other Standardization is mainly driven by Cost Leadership: other 
value strategies shall be also taken in accountvalue strategies shall be also taken in account

•Functionality

•Interoperability

•Reliability

•Availability

Modern 
Rolling 
Stock

Efficient 
Operation

Cost 
Leadership

TOP

MEDIUM

LOW

1

3 2

•Lowest unit price

•Minimal 
maintenance costs

•Operational costs

•Performance

•R&D

•Innovative Solution

•Eye-catching design
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Voluntary standards (EN) generate the biggest and quickest Voluntary standards (EN) generate the biggest and quickest 
advantages trough continuous improvement (via change requestsadvantages trough continuous improvement (via change requests))
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Railways 
Operators as 
well as 
Manufacturers 
pursue the 
same goal: 
higher 
competition at 
the sub-supplier 
level trough 
standardized 
interface 
specifications
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Commitment Operators 

� Standardized operational 
procedures

� Standardized / harmonized  
functional requirements 
specifications

� Increase Rolling Stock‘s and 
Staff‘s productivity 

� Interoperability in Europe

Commitment Manufactures

� Standardized technology for 
all basic standard Rolling 
Stock interfaces

� Use of the Platform concept
� Economies of scale regarding 

costs and quality (learning 
curve).

� Plug & Play technology 
(manufactures independent) 

MODTRAIN: MODTRAIN: the cooperation between Railway Operators and the cooperation between Railway Operators and 
Manufacturers increases the competition of the Railway SystemManufacturers increases the competition of the Railway System
as a as a wholewhole
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The implementation: MODTRAINThe implementation: MODTRAIN--SCM                      SCM                      
(Supply Chain Management)(Supply Chain Management)

Standards 
as UIC-
Leaflets

Basic use 
for the 

Cahier de 
Charge by 
Railways 
Operators

Publication 
as EN 
trough 
CEN / 

CENELEC

European 
call for 

tenders for 
new 

Rolling 
Stock 

Feed-back 
from 

operation 
& main 

tenance. 
��� � TQM** 

Standards

Improve the ROI* 
for our internal 

customers

*ROI = Return On 
Investment

**TQM =Total Quality 
Management

MODTRAIN 
Results
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ProjectProject’’s structure and activities breaks structure and activities break--downdown

MODTRAIN

MODBOGIE
(Bogie and 

Running gear)

MODLINK

(Man-Machine and 
Train-to-Train

Interfaces

MODUSER

(Dissemination)

MODCONTROL
(Train control 
architecture)

MODPOWER

(On –board power 
system)

EUCAB
(Driver's interface) EUCOUPLER

(Train interfaces)

EUPAX
(Passenger
interfaces) 
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TheThe MODTRAIN MODTRAIN conceptconcept
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The EN 15380 („FBS“, Functional Breakdown Structure ) represents the base for

� The interface structure

� All specifications on the side of Railways Operator s and Manufacturers
� The evaluation of calls for tender

� The contract agreement for delivering of Rolling St ock

EN 15 380 :

Important step for the standardization!   

The new EN 15380 The new EN 15380 ––FBS prescribes a precise FBS prescribes a precise 
Rolling Stock structureRolling Stock structure
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Following the principle
„Technical standards need 
identical requirements“ the 

Railways Operators under the 
leadership of SNCF, Trenitalia and 

DB committed themselves to 
harmonized ORS (Operational 
Requirements Specification –
ORS). This is the precondition 
for applying the MODTRAIN-

results for calls for tenders for 
new Rolling Stock.

Main contribution of the Railways Operators: Main contribution of the Railways Operators: 
Common tradeCommon trade--offs through the new offs through the new UICUIC--Standard 612Standard 612
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Structure of the UIC 612Structure of the UIC 612

UIC 612 - 0
Functional and System Requirements allocated to har monised Driver-Machine-Interfaces

Operational configurations and Driver’s procedures 

Requirements for integration of the rolling stock i n the European railway system and RAMS

UIC 612 - 01
Display System in Driver's Cab - General Requirement s, Set-Up and Technical Specifications

UIC 612 - 02
Display System in Driver's Cab - Control-Command-Dis play (CCD)

UIC 612 - 03
Display System in Driver's Cab - Technical and Diagn ostic Display (TDD)

UIC 612 - 04
Display System in Driver's Cab - Train Radio Display  (TRD)

UIC 612 - 05
Display System in Driver's Cab - Electronic Timetabl e Display (ETD)

Provides the location and precise functional requirements for each operating and displaying element – not only on the 
driver‘s desk, but for all MMI in- and outside of the traction unit. It is the „lead document“ for operation of traction units.

UIC 612 - 1
Specifies the various train configurations and indicates the available functions. Specifies also the transition 
from one configuration to another one.

UIC 612 - 2
Specifies the dedicated sub-system requirements for the main functional modules of the traction unit or the 
train.

Specifies the hardware requirements for the Displays, and also software requirements valid for all display 
applications (e. g. use of colours).

Specifies the ETCS-information and TCMS-information in addition to TSI CCS and TS 50459. 
Provides the image-trees for a comprehensive visualisation to the driver.
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Specifies the TCMS-information in addition to the CCD (e. g. main machine data and failure 
management. Provides the image-trees for a comprehensive visualisation to the driver.

Specifies the Train Radio – information. Provides the image-trees for a comprehensive visualisation 
to the driver.

Specifies the Electronic Timetable – information in addition to the CCD in case of ETCS-operation 
and STM-operation. Provides the image-trees for a comprehensive visualisation to the driver.
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ResultResult
Harmonized requirements for the DriverHarmonized requirements for the Driver ‘‘s Cabs Cab
(conform to UIC(conform to UIC --Standard 612)Standard 612)

Harmonized requirements for the Driver‘s Cab
� Generate cost reduction trough modularization of compone nts 
� Improve operational procedures
� Generate high cost saving for drivers‘ training.

The harmonized DriverThe harmonized Driver‘‘s s 
Desk was successfully Desk was successfully 

tested  (end 2007 in Lille tested  (end 2007 in Lille 
(SNCF, (SNCF, SimuferSimufer) by the ) by the 

most representative most representative 
European DriversEuropean Drivers



MODTRAIN Final ConferenceMODTRAIN Final Conference 2 April 20082 April 2008

Result: Result: 
Harmonized Requirements for on board power systemHarmonized Requirements for on board power system

��� � Less on board power systems with economies of scale a nd cross-
acceptance for the remaining Rolling Stock series !

DB SNCF Trenitalia

��� � Electrical, mechanical and pneumatic 
interfaces between vehicle and pantograph will be 

HARMONIZED !

��� � An example for the 
actual amount of 
technical solutions for 
pantograph !
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ResultResult 1: Future 1: Future ENEN--NormsNorms (CENELEC(CENELEC--WI WI xxxxxx ))

New EN or TS proposals ( official publication (first draft)
expected from CENELEC for May 2008 ) for

� HV-bushings for traction transformers

� Isolating liquid pump for traction transformers and reactors

� Water pump for traction converters

� Gas and liquid actuated relay for traction transformers and reactors

� Shore (external) supply system for rail vehicles

� Auxiliary power converter system

� Batteries for rail vehicles

� Three-phase train line voltage characteristics

� Generic system architectures for onboard electric aux. power systems
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Result 2: Future ENResult 2: Future EN --Norms (CENELECNorms (CENELEC --WI xxx)WI xxx)

Change Requests for existing EN

� EN 50206-3 Interface between pantograph and rolling stock

� IEC 60077-3 DC main circuit breaker

� IEC 60077-4 AC main circuit breaker
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Result:Result:
Common requirements for running gearCommon requirements for running gear

Starting from ca. 400  railway specific requirement s ca. 350 
of them had been harmonized and proposed for 

“General bogie architecture”

� Less kind of running gears with higher number of 
produced units and cross acceptance for the remaini ng 
Rolling Stock families!
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Result: future ENResult: future EN --Norms (CENNorms (CEN --WI xxx)WI xxx)

New UNIFE-UIC-recommendation (as pre-step to EN)  

� Proposal for “General bogie architecture”

Change Requests for

� EN 13103 Non powered axle design

� EN 13104 Powered axle design

� EN 13260 Wheel-set product specification

� EN 13261 Axle product specification

� EN 13262 Wheel product specification

� EN 13979-1 Wheel design

� EN 13802 Hydraulic dampers
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MODBRAKEMODBRAKE (complementary to MODTRAIN, brake items)(complementary to MODTRAIN, brake items) ::
Expected (until the 30.11.2008) standardization activities for Expected (until the 30.11.2008) standardization activities for 
interchangeable modulesinterchangeable modules

Air supply Brake control
Bogie 
brake 

equipment

Magnetic
track
brake

equipment

Eddy current 
brake 

equipment

•Air supply

•Brake handle
•Brake control
•WSP
•End cocks
•Brake indicator
•Pass. alarm subs
•Distributor valve
•Relay valve
•Accelerator valve
•Changeover device
•Automatic var. load sensing device
•Pneumatic half coupling 

•Brake discs
•Brake caliper
•Brake pads
•Brake pad holder
•Brake blocks
•Slack adjuster

•Magnetic track brake •Eddy current brake

The project…

The product 
groups…

The 
components…
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Standardization & Modularization:Standardization & Modularization:
Purchasing & Technology have already been using the  Purchasing & Technology have already been using the  
advantages!advantages!

Purchasing Modulari-
zation

Standardi-
zation

Technology
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WITH Standardization / Modularization
� Only one wheel

� All sub suppliers worldwide possible

� 1.900 € average price per wheel

� For 4.800 Wheels/Year > Purchasing volume  9,1 Mill. €

For 4.800 Wheels/Year > cost saving per year: 2,2 Mill. €

The standardization of the wheel clearly demonstrates The standardization of the wheel clearly demonstrates 
the chances of a sub supplier independent solutionthe chances of a sub supplier independent solution

WITHOUT Standardization / Modularization
� Ca. 30 different kinds of wheel

� Two European sub suppliers

� 2.346 € average price per wheel

� For 4.800 Wheels/Year > Purchasing volume  11,3 Mill. €

( - 20 %)
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MODTRAIN, next stepsMODTRAIN, next steps::

� The requirements are on going to be introduced step  by step
coming purchasing projects.

� The railways should continue using the MODTRAIN app roach 
for further standardization candidates:

� SMIT (Diagnose Data Transmission)
� Energy measures
� Diesel consumption measures
� Odometers
� Cab displays  (included ETCS)
� Air springs
� Cooling elements (Traction)
� Toilet

� JRU (ETCS)
� Hot Axel Box Detectors
� Cast wheel
� Pantograph
� Contact strip
� Current converter (modules)
� Air conditioning with CO2
� Power switches
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A vision which becomes reality:A vision which becomes reality:
Rolling Stock purchase at a European market !Rolling Stock purchase at a European market !
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Thank you very much for your Thank you very much for your 

attention !attention !


