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Reading the right signals

The daily journeys of rail users across Europe are underpinned by signalling systems. Here,
George Barbu describes how his project is working to harmonise train control systems

Firstly, can you discuss the background to
your research asthe EU coordinator of the
'Integrated European Signalling System for
Railways' (INESS) project?

European signalling systems have continuously

progressed: The European Rail Traff
Management System (ERTMS

Are there any pa
significant investr

-T. The ETCS deploy,
L 'corridor’ conceptia
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strategy to fit its 'national’ portion of corridor
whilst implementing ETCS and providing
track-side equipment (eg. interlocking,
electric power for traction, train detection
systems, etc.). There is no 'one’ condition,

but a complex conception of performance
functionalities.

How haveyou approached the
‘development of business models and
cooperation models to support migration
strategies for ERTMS?

A'luniversal' business model is a fiction; only
company business objectives are important,
Nevertheless, commonality of business
objectives exists and the cooperation of rail
companies (s based on this. It is obvious that
compatibility on'a perfoermance level and
technical interoperability are important for
the key activity: transport. The approach of
INESS is to analyse and apply life-cycle cost
reduction factors of supply; implementation
and migration. It seems that a pure win-wi
; e redefined: what is 'wi

)
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i id direction
i€tionality and performance.
: the Use'of technology
lite positioning instead

of balises) and on migration strategies, which
are strongly dependent on cultural and
technically inherited conditions. INESS and
European know-how have animpertant role
to play:.

Can you summarise the tangible progress
made by the project in the past year?

During the last year INESS has clarified its
objectives and has pragmatically defined the
expected achievements, We have worked to
maximise the'probability that, in & complex
research process, all expected objectives will
be achieved.

What have you learned from coordinating
the INESS project?

INESS is, after ETCS, the most important
project in the domain of signalling and

train controliin Europe, The very large scale
of this integrated project was challenging
with respect to clarity of objectives and the

i istic definition of detailed
Making all these clarifications

\geouls; and offers.a gaed lesson:;
[Fafll® thiceand:

thas been
enitial tolincrease
he proof:of-concept
hetechnical,
naldemains. Atthe:
Lbe Integrated in the
RTMS/ETCS evolution
tegratedtesting
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neéeived to accelerate

Tihe Use ofinew technologies such as T and
satellite navigation for rail may also be
integrated in the railwaysof tomorrow: All of
these ideas provide abjectives for future work
withinithe Elropean context.

lions once the project:had begun
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Hassle-free train trave

INESS is contributing to efforts to update and:s
across Europe, which will/lead'to safer,:

dardise rail systems
aster and cheaper travel for all

ACROSS EUROPE, TRAIN speed and signalling

are controlled in more than 20 differernt

ways. This makes trans-European train travel
complicated and potentially dangerous. For

exammple, Thalys trains have to carry seven*
 different signalling and speed control and radio

communication systems just to travel the 200
miles from’ Parisito Brussels,

These technical barriers ‘are: hampering the
development of rail transport throtighoUtElirope

with respect to both business and safety. In order:

to address these incompatibilities, the European
Rail Traffic Management System (ERTMS) project
was conceived to create a unique signalling and
communication standard throughout Europe.

BETTER RAILTRAFFIC MANAGEMENT

ERTMSisi@imajor Eurepean industrial project
with: two maln focuses: Global System for
Mobile Communications=Railway (€
and European Train Control"Sy

s %
GSM-R is a radio system for voice and. data
. communication - between train and " rallWay

control centresand s being developed as'part
of ETCS, The main aim of ETCS is to remedy the
lack of standardisation in signalling and train
control systems. These two elements of ERTMS
also constitute one of the major obstacles to
the development.of international rail'traffic,

Together, GSM-R and ETCS form:the technical
platforfm af ERTMS, the'new train signalling
and traffic management system fonp Eurepe;
which already (to a certainextent) enables

© interoperability througholt the European rail

netwark.

SIGNALLING SYSTEMS

Signalling systems come in all shapes and
guises because they are generally derived from
developments carried out within the borders
of individual countries, meaning there is little
overlap in terms of operational rules or the
signals that train drivers are required to observe.
Often, the signalling and contrel systems
themselves have also been designed 'in-house’
within individual countries.

In addition to these barriers to Furope-wide
standardisation, there are new problems
being caused by the implementation of ETCS.
For example, the individual manufacturers’

INTERNATIONAL INNOVATION

equipment (IXL) and RBE%.

solutions: o) ETES can' vary considerably and
many of the implementations of ETCS reflect
particular pational railways or manufacturers'
preferences, instead of representing a single
set of interoperable products, sub-systems and
systems.

There are various different implementations of
ETCS ranging from) the most basic, level 0! (an
ETCSvehicle being Usedionainon-ETCS route) to
full implementation, level 3 (beyond piire train
protection functienallty to full radlo based train

can be overlaid on any.existing mterlmklngrthere
is no ‘hindrance’ to applying ETCS level 1"He
continues: "In the level 2 implementations, the °
use of track-side signals might be cancelled'and™
this may simplify the interlocking architecture
but shally add_an ‘intimate’_(integration of
interlocking information. with the radio block
centre (RBE). Therefore there.ist arpriority tor =

standardlsg the  interfacebetween interlock

At ETCS level 2, the essential functions ‘ofi!
e few IXL wlll remain the samme as they are,

nshlps The only
q IXL architect:
,physmal sugnallln

q
H move from
nation”signalling.

One important peintisithat ETCS level 3/is not
yet clearly speéiﬂ dl ETCS project members
have still not fully apalysed train integrity,
train spacing.an virtual' blocks, ‘moving block’
strategies related'to braking and train dynamic
behaviours, reveals Barbu: "Therail and industry:
commiunity, is warking on these specifications”.

INTEGRATED SIGNALLING

From the background of ETCSiand ETRMS was
born the 'Integrated European Signalling System
for Railways' (INESS), an ambitious project:
attempting to solve these various differences i
and challenges in a way that will benefit both
railways and manufacturers,

Some! of the' potential outcomes of INESS
include specifications for a new generation of:
interlocking systems which will extend and
enhance the standardisation process in line



m

with ETCS; more cost-effective procurements
of signalling systems; particularly where! ETCS
is* concerned; better ways for railways and
suppliers to communicate their needs: and
requirementsin a cost-effective and acceptably
safe manner; and greater portability of signalling
praducts between different market places

The INESS project began, in/@ctober 2008 and
is near the end of its three-and-a-half year
lifespan. In total, 30 partners including railway
infrastructure managers; industrial comparnies
I"and universities have taken part i the project.

The  European @ofmmission has invested
approximately €10 million in INESS and
seeks' @ retlirn on their investment: the
results of INESS have to be demonstrated
e applicable to Furopean countries. The EC
investors Will be pleased to know then that
many of INESS's initial objectives have been
met. There is now:

* An extended kernel of common interlocking
. [8quirements

=An  INESS  réference architecture and
specification of interfaces.to the RBC, to the
other IXL, to the traffic control layer and to
the track ETCS devices — this fermsthe 'INESS
concept’

&

* A seriesof tools and utilities which may.redtce
the cost andaccelerate INESS applications and
commissioning

A

. The' project team are now in one of the last
phases: implementation.

! DATA HARMONISATION

@ne of the perhaps less-heralded successes

* of the INESS project has bean in data file and
flow. harmonisation, reveals Barbu: “INESS
applies a unigueidata format and flow specified
by, the user, addressable to any supplier who
nas adopted the INESS concept”. This unique
‘tendering specification’ shall mean that rail
companies avoid addressing each supplier
differently.

Barbu clarifies the |NESS data harmonisation
concept ini more detajl: “INESS is, at this
stage, only a concept: to define a .commonly
endorsed functional, technical, workable and

INESS is a unique chance for
railways and industry to concejve
together the future of interlocking
technology

Implementable complex framework”. Its success

will be gauged by the applicability of the INESS %

concept within business constraints: So INESS

must represent a strong but flexible architectire il
which may be adapted to changing blisiness

objectives and strategies.

TESTING AND SAFETY

Another impartant area of the [NESS project
Is: safety: “How: safe: is saferenough .is an old
question=ithas had no response andwilllhave no
response, " says Barb. But by testing, verification,
validation.and certificationofi [INESS systems, tihe
team should'ensure theirproducts' safety.

Whilst this process is normally very expensive,
Barbu explains how they .are eutting costs
whilst maintaining safety: !l \can say that tools
and techniques to verifyiinivitro, so to speak, as
much as possiblefiomthe ntended application,
are important to reduce costs and accelerate
the time to exploitation, But | would' like to
compare the process with the certification of
medicaments, and the proof of evidence inireal
life‘cannot be skipped, but only made simpler
and more targeted”,

BETTER TRANSPORT IN EUROPE

Barbu envisages INESS as a unique chance for

railways‘and industry to conceive together the | “

future of interlocking technology. It is intended
to be beneficial'in terms of both business and
safety; a win-win process. Moreover, INESS will
sefve in the capacity of a cooperation framework
throughwhich normal rail business will work:

The idea is that corporate competition will be
based on the project’s understandings and ‘rules’
established during the project lifespan. "We
hope that these considerations shall be followed
and INESS will win throlgh,” says Barbu, "Only
those who believe in'the victory can win!”

-
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INTEGRATED EUROPEAN SIGNALLING
SYSTEM FOR RAILWAYS

To define and develop specifications for a
new generation of interlocking systems, and
apply methods and tools capable of reducing
LCC and enhancing the standardisation
process. In the context of current Furopean
policies, it is expected to foster migrations
of signalling equipment and support the
rollout of ERTMS. This has afforded the
opportunity to harmonise the functions,
architectures, interfaces and connections of
the interlocking as a constituent of signalling
involved in ERTMS,
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lis an electronic engineer
with a career spanning 40 years in the field of
railway signalling and telecommunication. He
is the coordinator of the Control-Command
and Signalling sector of the UIC Rail System
Department, and has also been in charge of
UIC INESS Coordination since May 2010,
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