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NEWS VIEW 200 
200 Issues Young! 

Well, we have made it to the two hundredth issue of IRSE NEWS!  It is also exactly 
ten years to the issue since I took over the role of Editor from John Francis.   

I would like to thank the editorial team that supports both the magazine and 
myself, for their continued burning of the midnight oil, the chasing of articles and 
pictures and their general support and enthusiasm for this publication.  I would also 
particularly like to thank Tony Rowbotham and Stuart Angill for their attention to 
detail and for working alongside me for the last ten years without having too many 
dramas or issues to be concerned about.  Lastly, I would like to thank Fericon for 
printing and posting out copies of each issue of the NEWS in a timely manner.  

 The Council of this Institution over the last ten years has also continued to 
support this publication and has assisted in giving guidance and direction in support 
of my role as Editor.  I would like to thank Council members past and present for that 
continued support.  It is always appreciated and remembered. 

Finally, I wish to thank the members of this great Institution that wish to read, 
learn from and contribute to their Institution’s publication.  This is regarding not only 
the reporting and feedback of the technological advances within the world-wide 
signalling and telecommunications industry, but to raise awareness of areas of 
concern and technical solutions that have been developed to overcome these issues.  
Without support from the membership, this magazine would not be in the position it 
is today! 

We need to develop the next generation of signalling and telecommunications 
engineers and this Institution has the ability to achieve this with support from this 
publication.  This magazine needs to continue developing, and we can only achieve 
this with your support and feedback.  That being the case, the editorial team around 
the world looks forward to your contributions, feedback and pictures for publication.  

Here’s to the next one hundred issues!  Thank you all and best wishes. 
Ian James Allison, Editor 
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IRSE NEWS 200 
Some thoughts and congratulations from the Sections 

…. from Hong Kong  
Congratulations from the Hong Kong Section to IRSE NEWS 
for attaining the 200th edition.  In the past nearly 10 years 
since the 100th edition, the IRSE NEWS has evolved a lot, 
taking on the latest production technologies to improve the 
contents and the presentation of articles and diagrams.  
Members in Hong Kong find the IRSE NEWS a valuable 
source in obtaining the latest information on railway 
signalling, telecommunications, train control and safety, as 
well as being an attractive reading material.  

The Hong Kong Section continues to help local 
members in professional development by organising 
degree courses in transportation management and short 
courses in railway signalling.  Other activities include 
technical forums, visits, tours to Mainland China and an IRSE 
examination study group. 

Another important function performed by the Hong 
Kong Section is to act as the bridge linking IRSE and railway 
professionals in Mainland China.  In the past three years, 
three IRSE Presidents have visited China as part of their 
extended visit to the Hong Kong Section.  We are 
targetting to form the IRSE China Section in the coming 
year, and also planning to organise the first ever 
Convention in Mainland China in 2016. 

Finally, Hong Kong Section is very honoured that three 
members have received two Merit Awards and one 
Honorary Fellowship in the past year as recognition of their 
contribution to the Institution and to the railway signalling 
profession.  

…. from The President 
I consider IRSE NEWS to be one of the most important 
resources that the Institution provides to our members and 
one of the key ways non-members see what we have to 
offer.  I have personally kept every copy that has been 
published, despite the unfortunate photographic evidence 
of ageing contained therein!   

The independence of IRSE NEWS is to me an important 
feature, with the facility for contributors to express their 
views, whether or not those views are those of the 
Institution as a whole.  The editors have maintained the 
highest standards throughout which is an impressive 
achievement and, with the relatively recent introduction of 
assistants around the world, has taken a major step forward 
in becoming a global journal for train control engineers.   

As I write this whilst with our members in Wellington, 
New Zealand, it is with my best wishes for the future, 
hoping IRSE NEWS will continue with its development and 
growth, alongside that of our Institution.   

David Weedon 

…. from the Chief Exec. 
I have read IRSE NEWS since the first issue in October 1982 
and I have seen the content and design develop over the 
years, but what has not changed is the volunteer effort by 
IRSE members to write and produce it, which makes it 
special in my view compared with the commercially 
produced journals that are now prevalent in the industry.  

I wish the editorial team every success in maintaining 
this high standard and tradition into the future. 

Colin Porter, Past President and Chief Executive 

…. from Malaysia 
IRSE Malaysian Section would like to take this opportunity 
to congratulate IRSE NEWS for its 200th Edition which marks 
a significant milestone in IRSE history.  The NEWS has been 
a key source of knowledge and information to all readers 
spread over the globe, regarding the latest developments 
in the ever-evolving Railway Signalling and 
Telecommunications industry. 

IRSE Malaysia is a newly-formed section of IRSE (UK).  It 
was inaugurated on 10 September 2013 in order to provide 
greater skills, knowledge and understanding to all the rail 
sector professionals in Malaysia through its membership 
scheme, licensing scheme and examinations.  Although the 
Malaysian Section is new, IRSE (UK) has many members 
from Malaysia some of whom have been with the Institution 
for more than 50 years.  One such member is Mr. Shui 
Cheong Yip who joined the Institution on 1 January 1959 
when he was attached to Malayan Railways, now known as 
KTMB (Keretapi Tanah Melayu Berhad). 

The Malaysian Section aspires to significant growth in 
the coming years in terms of membership numbers and 
greater contribution to the railway signalling & 
telecommunications industry both in Malaysia and in the 
fast developing region of Southeast Asia.  All the members 
in our Section look forward eagerly to even greater 
development of the global IRSE fraternity and the onward 
march of IRSE NEWS for many more years to come! 

…. from Southern Africa 
The Southern African Section takes the opportunity to 
congratulate the IRSE and more specifically the Editor and 
editorial staff of the IRSE NEWS on this great achievement 
of publishing the 200th edition.   

Our members always find this publication very 
interesting and a vital link to new developments and trends 
in the signalling industry.  Well done. 
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…. from North America 

Looking to the future 

The 200th Edition of the IRSE NEWS is an occasion that 
brings to mind the importance and longevity of the 
Institution as a whole.  As the North American Section 
begins to grow and provide an “American” view of train 
control and communications to its members, so to does the 
IRSE NEWS  project the state of the art as well as historical 
aspects of our chosen profession.   

Our mission at the North American Section includes the 
creation of a body of knowledge that can be used by all 
members in advancing their knowledge, and that includes 
current work in updating our first book project “An 
Introduction to North American Signaling”.   

In addition, our Canadian members have been very 
active in supporting a “mini conference” in conjunction with 
the Toronto Railway Club annual Holiday Dinner that has 
been a great success with standing room only crowds eager 
to see some fascinating presentations from the industry.  In 
addition, our AGMs continue to provide presentations and 
field trips to our members.    

The North American Section sincerely congratulates the 
IRSE NEWS on the occasion of its 200th edition.  We look 
forward to each issue for up to date information on 
signalling and communications from all over the world in 
terms that are understood and fully explained.   

Our work in the future is to contribute the technological 
and philosophical requirements of North American 
signalling in future Issues of IRSE NEWS for the rest of the 
world to see.   

…. from the West 
The Western Section offers its congratulations on the 
publication of the 200th edition IRSE NEWS.  It is a testament 
to the dedication of those involved that it continues to 
provide interesting articles and provoke discussion.   

It is not always the main multi-page stories that attract 
most attention, but sometimes the nuggets that take a 
reader by surprise and reminds them that sometimes the 
little things really do matter.  Keep up the good work. 

… from the Midlands and the  
    North West 
The Midland and North Western Section extends its 
congratulations to IRSE NEWS on the publication of the 
200th edition.  We are fortunate in having the Editor as a 
member of the Section committee.  His gentle prodding 
ensures that readers are kept abreast of the Section’s 
activities, which we hope readers find of interest.  We are 
pleased to see members from across the Institution at our 
meetings and events and cordially invite you all to join us 
for our ‘Steam Luncheon’ event, which was newly 
established at the time of the 100th edition, and is now a 
firm annual feature of our programme.   

Keep up the good work IRSE NEWS. 

… from the Minor Railways 
The Minor Railways Section extends its congratulations to 
the IRSE NEWS Editor and the editorial team on reaching 
the milestone publication of the 200th edition of the 
magazine.  We are delighted that the Editor serves on our 
committee and in addition to his duties sorting out the 
section training commitment, Ian ensures that section 
events are fully recorded, in a way that makes them not only 
informative to the readership but interesting as well, (we 
hope).  Compared to the age of the Institution, our Section 
is brand new at only five years old and the fact that we have 
seen rapid growth in membership of the Section has in no 
small measure been due to the exposure we have received 
by getting our events and our work on things like the 
guideline papers and training workshops publicised through 
the articles we produce for the IRSE NEWS.  

     As we attract new members to the Institution, one of 
the big draws when speaking about the benefits of joining 
the IRSE and the Section is the quality of the IRSE NEWS, 
this publication certainly impresses potential joiners and 
reflects the IRSE as a world class Institution.  With its mix of 
technical papers, news from around the world and Section 
updates, it really is a flagship publication and one of which 
we should all be rightly proud.  Many other Institutions and 
learned bodies would love a magazine of this quality. 

     The Section looks forward to further growth and 
development, in tandem we hope with the IRSE NEWS, so 
well done from us all and here’s to the next 200 editions. 

…. from the Netherlands 
The Dutch Section wants to congratulate IRSE with the 
publication of issue 200. 

As a Section, being just 5 years old, we hope to 
welcome our 200th member this year, meaning that we have 
grown from 35 members to 200 in the last five years. 

Members are enthusiastic about IRSE and the information 
and knowledge that is shared among others by IRSE NEWS. 

We expect that IRSE will be playing a major role the 
coming years when it comes to sharing signalling 
knowledge. 

Keep up the good work! 

…. from IRSE NEWS Issue 100 
Much has changed in our industry since the first edition in 
October 1982, and much will change in the future. 

IRSE NEWS provides timely and regular comment, 
articles and letters related to evolving ideas to ensure that 
members can give our industry the very best advice on S&T 
matters.  I encourage more members to share their views in 
its columns so that it continues to flourish. 

Every good wish for the future to IRSE NEWS and its 
readers. 
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MARCH TECHNICAL PAPER 

SUMMARY 
This paper presents existing train control systems in France and 
gives an overview of recent and future developments, including 
ERTMS and NExT.  It describes how train control systems for 
mass transit and very busy suburban lines are converging, 
and how centralisation of control is strongly affecting 
operational management of main lines.  It also gives up-to-date 
details of the evolution of the French railway system, with an 
emphasis on system integration, from different points of view –
technical, organisational, customer service, infrastructure 
management, inter-modality and sustainability.  The intention is 
not to ‘reinvent the wheel,’ and some of the information on train 
control principles given here is derived from existing references, 
which are listed at the end. 

BACKGROUND 
From its beginnings in 1827 the French rail industry was driven 
by colourful personalities, cultural revolutions and ingenious 
solutions to technological challenges. 

France started in 1821 with a line to transport coal between 
the Saint-Etienne mines and the banks of the River Loire.  
Sixteen years later the first passenger line, from Paris to Saint-
Germain, was built.  From then on the French railway network 
grew up using steam locomotives.  In 1900 the first electric 
locomotives were put into service. 

At the end of the 1880s, six big private companies managed 
the entire French network, each with its own techniques and 
technologies: 

 Compagnie de Paris-Lyon-Méditerranée (PLM); 

 Compagnie d’Orléans (PO); 

 Compagnie du Midi; 

 Compagnie du Nord; 

 Compagnie de l’Est; 

 Compagnie de l’Ouest. 

Between the two World Wars several 
separate state master plans were 
launched in succession, including one 
leading to electrification of rail 
networks serving the public using 
1500 V direct current (1922), and one 
for new signalling system modernisation. 
 

In 1934, with trains facing competition from other modes, 
the French State formed a rail/road committee, and a first set of 
regulations was implemented the following year.  The State 
chose to “balance” the various modes of transport, and over a 
40-year period, the authorities eliminated 10 000 km of local 
“omnibus” services, replacing passenger rail with bus services.  
A commission headed by Eugène Verlant, chief of operations at 
the PLM, proposed a complete overhaul of existing signalling to 
create a single system for the various railway companies.  The 
Code Verlant, adopted in 1934, assigned a different shape –
square, circle, triangle, or rectangle – to each mechanical signal, 
and used colours as well – green for “go,” yellow for “slow 
down” or “caution,” and red for “stop.” 

One hundred and ten years after the first rail line opened in 
France, trains were powering the nation’s economic growth.  
Yet by 1920 all the rail companies were losing money, and by 
1936 losses had reached 37 billion francs.  Nationalisation was 
the only solution.  So on 31 August 1937 the groundwork was 
laid for SNCF – Société Nationale des Chemins de Fer Français 
– under an agreement approved by legislative decree.  France's 
big rail companies merged into a single network to be operated 
by the French State for a period of 45 years.   

In September 1981 the first high speed line opened with its 
slogan, “Win time on time,” and a new world speed record of 
380 km/h. 

Since 1981 several other high speed lines have opened, with 
further world speed records up to 574.8 km/h on the 3 April 2007 
on the existing High Speed Line East, and leading to 2 billion 
TGV passengers in 2013. 

Developments in train control 
and evolution of system 
integration in France 

By Christian Sevestre FIRSE, Jocelyn Gallou MIRSE and Hugh Rochford AMIRSE 

“Things without all remedy should be without regard: what's done is done.” Shakespeare (Macbeth) 

 

Figure 1   

The growth of the French railway network up to 1930 

  

Figure 2 

The merger was symbolised by a logo featuring the new 
acronym as four inter-twined letters  

 

For more details of the history of French railways see Ref.1 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 200  |  MAY 2014  5 

FRENCH RAILWAY NETWORK 
CHALLENGES 
Railways will always epitomise the triumph of engineering.  From 
the early technical exploits of the Victorian age to the latest 
speed records, from the age of steam to that of power 
semiconductors, engineering prowess has always been closely 
associated with railway progress, developing and perfecting the 
railways to a remarkable extent. 

Given the population density and growth that France faces 
nowadays (77% of population urban, fertility rate 2.0, growth by 
nine million people to 72.3 million by 2050 according to national 
statistics), the railway sector will have to offer competitive 
advantages in terms of performance and efficiency of the 
transport system as a whole (not only high speed lines, which are 
satisfactorily developed in France), and enhance its sustainability 
as a contributor to economic development and social and 
territorial cohesion. 

Key challenges are: 

 to increase signalling safety by widespread deployment of 
train protection or replacement of existing obsolescent train 
protection solutions;  

 to increase capacity without major infrastructure investment 
such as additional tracks or longer station platforms for 
longer trains;  

 to reduce operation and maintenance costs for signalling 
field equipment by replacing it with in-cab signalling 
technology; and  

 to enhance operational efficiency by substituting increased 
levels of automation for the “human error element.”  

So taking into account that the high speed network is 
satisfactorily installed, SNCF has preferred to direct its efforts 
towards existing domestic lines rather than developing new high 
speed lines.  SNCF has therefore set its objectives in order of 
priority as maintenance, then regeneration, and then 
enhancement of the existing network combined with current 
modernisation investment in infrastructure.  This will make the 
existing railway system robust, enhancing the quality, efficiency 
and performance of the network to cope with the necessary 
increase of traffic. 

TRAIN CONTROL SYSTEMS IN FRANCE 
One aspect of higher traffic density is the increasing risk of 
incidents resulting from Signals Passed At Danger (SPAD), and 
the potentially greater impact of such incidents when trains are 
travelling at closer headways.   

The Automatic Train Control (ATC) system mitigates this risk 
and is a key safety element. 

The main goals for the ATC system are: 

 avoiding collisions by enforcing the  lineside signalling 
system and alerting the driver; 

 avoiding excessive speed by enforcing compliance with line 
speeds and with signalled speed restrictions; 

 informing the driver by displaying signal aspects and giving 
driving instructions; 

 increasing line performance by permitting higher speeds, 
greater capacity and automatic operation. 

The term Automatic Train Control is often used as a 
synonym for Automatic Train Protection (ATP), but it can also 
include functionality beyond ATP, such as Automatic Train 
Operation (ATO) and more sophisticated traffic management 
options, referred to as Automatic Train Supervision (ATS) and 
Automatic Train Regulation (ATR).   

Further details can be found in Ref. 3, and some of them are 
recalled below.  IEEE Standard 1474.1-2004 also provides a 
useful set of definitions for these subsystems (Ref. 4). 

The French Railway 
Network Today 

 
 
Here are some key statistics for the French railway network 
in 2010 (see also Figure 3 and Ref. 2): 
 

 29 273 km  of railway lines serve all regions across 
France, including more than 17 000 km of line 
operated at 250 km/h or more (2430 km of high-speed 
track to be completed and 600 km under 
development); 

 25 railway undertakings (including SNCF) have safety 
certificates entitling them to work trains on the 
national rail network, according to the national safety 
authority (EPSF); 

 15 000 trains operate each day, enabling 4 million 
passengers to travel by rail.  90% of these are daily 
users (TER and Transilien); 

 1742 tunnels, with a total length of 637 km; 

 26 733 bridges and viaducts; 

 22 323 major retaining walls and ‘riprap’ (walls for 
strengthening steep slopes, made from concrete, 
masonry or reinforced earthworks); 

 15 687 kilometres of electrified lines:  

 1500 V d.c. (5863 km); 

 25 kV a.c. (9698 km);  

 third rail and others (126km). 

 1807 km of track are fitted with TVM cab signalling, 
and 600 km are in hand; 

 16 262 km of track are fitted with automatic block, 
including: 

 10 672 km of Automatic Colour-Light Block; 

 4956 km of Automatic Block with Limited 
Permissiveness; 

 634 km of Automatic Block for Single Lines.  

 4666 km of track are fitted with Manual Block; 

 1765 km of single-line track are fitted with a computer-
assisted train dispatch system; 

 14 822 km of track are fitted with analogue Train-to-
Ground radio; 

 2262 signalling boxes, of which 1245 are electric. 
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MARCH TECHNICAL PAPER 
In some cases an ATC system is overlaid on the existing fixed 

block signalling infrastructure, as in the case of the European 
Traffic Control System (ETCS), in others an independent solution 
introduces virtual or moving block signalling, as with 
Communication-Based Train Control (CBTC). 

Key drivers for ATC systems are therefore: 

 Safety – to increase or at least maintain current safety levels 
for train operation;  

 Reliability – both regarding the ATC system itself as part of 
the overall signalling system, but also related to ATC 
supporting the reliability of train operations;  

 Capacity – specifically the ability to exceed capacity limits of 
the existing signalling system; and 

 Efficiency – with a variety of potential savings from 
optimised operations that can be achieved.   

In France, the deployment of train control systems started a long 
time ago.  The first appeared in the 19th century.  It took another 
century though for them to be brought into general use.  First 
came “automatic warning systems”, then “spot speed control 
systems”, then cab signalling in association with continuous 
speed control, and finally continuous speed control systems. 

ATP PRINCIPLES 
The original ATP systems were designed in the wake of incidents 
and accidents, to cope with requirements arising from increase in 
speed and traffic levels.   

Because ATP intervenes to prevent a train exceeding the limit 
of authority or travelling too fast, it takes away the ability of the 
driver to maximise performance by driving near the train’s limits.  
The driver is further constrained by inherent inaccuracy, and by 
safety margins to ensure that safety targets are achieved (Ref. 5). 

In the early days of ATP, most systems were intermittent in 
transmission and supervision.  Information was only transmitted 
at specific points along the track.  The information the 
supervision was based on and the length of the supervision was 
linked to the location of the transmitter.  Having acknowledged 
the warning or complied with the speed supervision, a driver 
could then usually release the brakes or even accelerate. 

More recent systems provide continuous supervision of the 
train although their transmission system remains intermittent.  
The driver is not allowed to exceed a speed profile / braking 
curve, which is based upon the data transmitted from a first 
transponder, until the train gets new information from the next 
transponder and the supervised speed profile is updated 
accordingly.  These systems certainly increase the safety of 
operation considerably; on the other hand they too can restrict 
the throughput of the line. 

Where track circuits were available, or other means such as 
radio, ATP systems using semi-continuous track-to-train 
transmission could be implemented.  These can give an almost 
instantaneous update to the train of changes in the signal aspect 
or line conditions ahead.  The supervised speed profile is then 
also updated instantaneously, e.g. on approaching a signal 
clearing ahead of the train, and therefore the ATP impact on line 
capacity can be limited.  Furthermore, at system level the degree 
of safety is also higher; for example, emergency stop information 
can be transmitted with negligible delay. 

All systems described derive their information from the 
lineside signalling system and in almost all systems the orders 
transmitted to the driver have to be identical to or more 
restrictive than those given by the lineside signals.  For high 
density traffic especially, the existing block system on main lines 
is not always adequate and some form of enhanced, or even 
moving, block can be introduced to enhance capacity.  In these 
cases, ATP/ATC partially or totally replaces lineside signals with 
in-cab signalling and has to have priority over the lineside 
signalling system.  Thus modern ATP/ATC systems can offer 
operational advantages over conventional signalling systems and 
at the same time reduce cost. 

It is therefore possible to classify these ATP systems 
according to various criteria and to show their specific features. 

As proposed in Ref. 3, four types of ATP can be identified: 

 Spot Control ATP, in which the speed is monitored at a 
specific location; 

 Step continuous ATP, which checks continuously that the 
speed is below a threshold; 

 “Parabolic” continuous ATP, which also checks, in areas 
where speed must be reduced, that the train is able to 
achieve the speed imposed by the speed restriction.   
This can be achieved thanks to: 

 control curves split into many sections, generally 
corresponding to the length of the block section; this 
kind of ATP is called “sectioned ATP with continuous 
curve”; 

 control curves aimed directly at the point where the 
speed restriction is to be applied; this kind of ATP is 
called “distance to go–speed to go”. 

On this basis, existing French ATP systems can be classified as 
follows. 

For each of them, different speed control curves apply with 
the service and the emergency brake.  To prevent an 
intervention, the train driver must not allow the train speed to 
cross the service brake application curve.  In addition, a warning 
is usually given so that the driver knows that ATP is about to 
intervene. 

Since the ATP system safety goal is to prevent a train from 
exceeding its limit of authority, irrespective of the actions of the 
driver there must be sufficient time for the system to apply the 
service brake, and, if this fails, to detect the failure and apply the 
emergency brake so as to stop the train prior to the limit of 
authority.  In any case a warning would have been issued prior to 

ATP System Type of ATP 

Automatic Warning 
System (the “crocodile”) 

Spot control ATP 

TVM 300 Step continuous ATP 

TVM 430 Sectioned parabolic continuous ATP 

KVB, KVBP Distance to go ATP 

SACEM, KCVB and KCVBP Distance to go ATP 

ERTMS Distance to go ATP 

CBTC Distance to go ATP 
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an intervention, and the driver would change driving behaviour 
to avoid warnings and ATP intervention.  This forces the driver to 
apply the brake much earlier.   

Calculation on board (or partially at the trackside, for speed 
restriction in particular) of these control curves relies on: 

 maximum speed for the train and driving mode; 

 speed restrictions (permanent, associated with diverging 
points, or temporary); 

 train characteristics such as braking capacity and length, for 
clearance of speed restrictions; 

 locations to be protected, defined by the status of the 
signalling including track section occupancy, point positions, 
track characteristics and the location of the train ahead. 

Considering stopping distances, the on-board system computes 
a control curve: 

 horizontal, far from any target: in this area the current speed 
is compared to a maximum speed (this area being called 
CSM – Ceiling Speed Monitoring); 

 parabolic, close to a target: in this area, the authorised 
speed decreases depending on the train and track 
characteristics; at every instant the ATP must check that the 
current speed is less than the calculated permissible speed 
(this area is sometimes called TSM – Target Speed 
Monitoring). 

 

ATP INSTALLED IN FRANCE 
The “Crocodile” 
The name derives from the corrugated appearance of the track 
mounted device, officially known as the “Répétiteur Ponctuel des 
Signaux” (RPS).  It is widely installed on French main lines in 
combination with lineside signals.  A brush under the train contacts 
the crocodile as it passes over it.  The crocodile is supplied from 
a battery at 18 V, the polarity depending on the signal aspect.  
There is a bell and flashing light indication to the driver; if it is 
not acknowledged, an automatic brake application occurs. 

The “Contrôle de Vitesse par Balise” (KVB) system 
This is the standard ATP system used in France.  The system is 
installed on the conventional electrified railway network  
(1800 signals equipped) and particularly the conventional lines  
in conjunction with high-speed lines. 

Some sections of high-speed line may be fitted with this 
system in place of or together with TVM for certain spot 
transmissions, and for supervision of temporary speed 
restrictions where appropriate speed levels are not available 
from TVM codes.  Spot transmissions include such items as door 

release authority, overhead line section switches and radio 
channel changes. 

The system is overlaid on the conventional signalling system.  
The data is transmitted inductively between passive balises and 
an on-board antenna which activates the balise as it passes.  
Balises are analogue or digital transponders placed between the 
two rails.  They can be fixed beacons (sending a single fixed item 
of information, e.g. placed at a point where there is a change of 
speed limit) or switchable beacons (sending a variety of messages, 
so that one signal can send different information as required).   

In the event of overspeed, the driver will first receive a warning, 
and then there will be an irrevocable emergency brake application.  
The brake cannot be released until the train is at a stand. 

The “Transmission Voie-Machine” (TVM) systems 
The TVM (track to train transmission) system is a cab signalling 
system used on High Speed Lines.  TVM relies on track circuit 
based continuous transmission technology.  Two versions exist: 

 The first, called TVM 300, is used on the first French high 
speed lines (Figure 5); 

 The second, called TVM 430, is based on it, enhanced to 
deal with further capacities (Figure 6). 

These high-speed lines are operated at up to 320 km/h, with 
punctuality higher than 95% (taking into account delays of more 
than 5 minutes).  800 trains, carrying up to 600 000 passengers, 
run every day.  The line capacity is 12/13 trains per hour with 
TVM 300, and 15/16 trains per hour with TVM 430. 

Lines fitted with TVM 430 are divided into fixed blocks from 
500 m to 1500 m long.  The length of the block depends on the 
location, civil track speed limit and the train capacity required in 
the area.  Lineside marker boards indicate block boundaries 
visually.  Each block carries a speed code that is injected into the 
rails using the track circuit current and transmitted to the train as 
it progresses through the block.  An encoded signal (a 27-bit 
digital message) allows the high speed train to operate at up to 
320 km/h.  This message contains further information: 

 Speed code containing three pieces of information: current 
maximum safe speed in the block; target speed at the end 
of the block; and target speed at the end of the next block; 

 Gradient information, averaged over the length of the block; 

 Block length; 

 Network code (highlighting the fact that the first UK high 
speed line is also fitted with TVM 430); 

 Error-Checking code, a 6-bit cyclic redundancy check (CRC). 

Figure 4  Principle of the KVB System 

Figure 5 
TVM 300 systems deployed in France (1180 km) 

Figure 6  
TVM 430 systems deployed in 

France (1250 km) 
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These 27 bits of information are input to the train's signalling 
computer, the onboard part of the TVM 430 system.  With TVM 300 
the target speed was updated only at block boundaries, resulting 
in a "staircase" speed profile which is not representative of the 
continuous speed changes effected by the driver.  However with 
the additional information on block length and profile, TVM 430 
can generate a continuously varying target speed through 
calculations performed in the onboard signalling computer, 
giving a much more realistic speed profile of continuous 
acceleration or deceleration for the driver to follow. 

The driver is presented with the codes by the cab display, 
with the target speed at the end of the current block and the 
target speed at the end of the following block.  The target speed 
is the speed at which the train should exit the current block and 
enter the next. 

The European Train Control System (ETCS) 
As in the 1930s when colour-light signal aspects were 
harmonised in France after a terrible accident, today’s efforts will 
harmonise signalling this time not only in France, but across 
Europe and beyond, using the subsystems described below.  
ETCS is a subsystem involving track and onboard elements 
including the ETCS in-cab interface for the driver, so the business 
case for deployment must take into account both installation of 
new infrastructure and retrofitting of rolling stock. 

ETCS L1 
ETCS Level 1 will equip French freight corridors.  It uses balises in 
the track to transmit trackside information such as signal aspect, 
gradient, position and danger point location to enable the on-
board computer to calculate the best braking curve, taking into 
consideration all necessary safety margins, including slippery rail.   

Given the spot information sent to the train, pairs of balises 
are often needed to provide sufficient information to compute a 
braking curve.  If the train exceeds the calculated braking curve, 
the driver receives an overspeed warning.  If no action is taken, 
the train is tripped (i.e. brought to a halt) by the onboard 
computer safely before reaching the danger point (Figure 7). 

ETCS L2 
ETCS Level 2 is a variant of Level 1 where the information the on-
board system needs to compute the braking curve is transmitted 
by GSM-R radio from the lineside to an onboard receiver.  Balises 
are still installed on the track to ensure the onboard system gets 
accurate position information in order to supervise the braking 
curve safely, regarding the danger point.  As for ETCS L1, when 
the train speed approaches the calculated braking curve the 
driver is warned, and if no action is taken then the train is 
tripped.  With ETCS Level 2, there is no need to keep lineside 
signals and they can be replaced by marker boards (Figure 8). 

ETCS L2/TVM 
ETCS L2/TVM & KVB is named “bi-standard.”   French high 
speed lines are fitted with ETCS Level 2/TVM. 

ETCS can allow the train to read national signalling 
information as well as ETCS information from the trackside if an 
adaptation device, the Specific Transmission Module (STM), is 
added to the onboard system.  In the French case, a device able 
to read TVM and KVB is fitted. 

Trains fitted with ETCS L2/TVM can run on ETCS equipped 
lines or TVM equipped lines (see Figures 9 and 10). 

MASS TRANSIT PROJECTS 
Mass transit on dense railway networks is becoming a real 
challenge in France, and particularly in Paris.  Suburban lines cross 
the cities, and in the core area the passenger flow is enormous.  
The challenge is to offer passengers a significant improvement of 
service quality by increasing capacity, punctuality and overall 
availability without extending the existing infrastructure. 

In order to achieve the required overall performance a 
systems approach is needed, in which the entire railway is 
considered as a single complex system including: 

 trackside technical systems; 

 trains; 

 technical interfaces between sub-systems and components; 

 the environment in which the system is operated; 

 operational rules; 

 maintenance policies; 

 human resources. 
In future it will be necessary to mix main line railways and 
metros.  Signalling sub-systems are different and do not address 
the same issues.  So Communication-Based Train Control 
systems need to be rolled out on main line railways.   

There is more to this than upgrading the signalling 
subsystem.  Functional and safety requirements are no longer 
confined to specific subsystems or equipment but are distributed 
between rolling stock, trackside systems etc.  So tight 
management of interfaces is required, while the way functions 
are allocated can make the interfaces fuzzy.  Digital systems and 
distributed architecture introduce timing issues.  Operation and 
maintenance constraints beyond the system environment must 
be addressed, such as diversity of types of equipment, layouts 
and suppliers, and issues with communication between suppliers 
and railway experts. 

Figure 7      Principle of ETCS Level 1 

Figure 8      Principle of ETCS Level 2 

Figure 9  
ETCS/TVM deployment plan 

Figure 10    ETCS deployment plan 
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So mixing the worlds of main line and urban railways is a 
necessity to cope with the challenge of population growth.  It is 
addressed by the “NexT” project in Paris (see Figure 11). 

CENTRALISED SIGNALLING CONTROL 
& COMMAND 
The main French railway network, which carries 90% of traffic, is 
currently operated from more than 1500 signal boxes, a national 
centre and 21 regional centres.  These decision centres are 
spread across the country and communicate with each other 
mostly by telephone.  This highlights the wide variety of 
technologies used and the disrepair of installations put in place 
throughout the 20th century, which are not conducive to 
performance improvements. 

Natural improvement consists of gradually replacing equipment 
- generally with a long lifespan, depending on its obsolescence - 
with computerised signal boxes controlled locally, applying a 
policy of replacing components either entirely or partially, 
without altering the overall organisation of traffic management. 

To improve traffic management performance, reduce 
operating costs and modernise the network, a master plan 
to renovate and reorganise traffic control and regulation 
systems has been launched.  This is known as the 
Centralised Network Control (CNC) project (called “CCR”), 
which consists of centralising control of 1500 signal boxes 
and  traffic regulation procedures into 16 centres, supervised 
and coordinated by a national centre (see Figure 12).   

This modernisation project is one of the actions of the Network 
Renovation Plan adopted by the French government in 2006 and 
reiterated in the performance contract signed by RFF and the 
government in November 2008. 

The CNC project is based on a target operational 
organisation that consolidates the command and control 
function and merges it with the regulation function at a limited 
number of territorial CNC centres, while discontinuing the 
differentiated management of hubs and segments by placing 
local and regional regulators at the CNC centres alongside traffic 
agents. 

Placing hub and segment agents on site enables rapid 
circulation of information, more comprehensive depiction of 
situations and production of adapted decisions which can be 
executed rapidly and monitored thanks to the shortening of 
decision-making chains. 

The target organisation is reduced, vertically from three to 
two decision-making levels, and horizontally, from 1500 control 
points to just 16 centres.  This structure allows for improved 
responsiveness, particularly during disruptions. 

 

GSM-R RADIO DEPLOYMENT 
With ERTMS deployment, GSM-R coverage will be extended by 
area: four geographical zones, one of them (the East zone) being 
already in operation (Figure 13). 

Figure 11 

NexT Master Plan 

Figure 12 

CCR Master Plan 

 

 

Figure 13 :     GSMR coverage maps  
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DATA TRANSMISSION NETWORK 
For the correct and efficient use of all these systems, a strong and robust data 
transmission network is required. 

Currently France has a large network with very old and also new technologies, 
consisting of: 

 Copper cable network: 36 500 km (age up to 60 years); 

 Optical fibre network: 12 400 km of optical fibre to be upgraded to reach 
20 000 km of 72 fibre cables; 

 About 90 000 trackside telephones up to 40 years old; 

 About 4000 telecom switches for regulation/operation (up to 30 years old); 

 GSM-R network for railway: 14 000 km – deployment ongoing until 2015; 

 Existing national Synchronous Digital Hierarchy network; 

 New IP MPLS Network called “INFRANET” under deployment (1000 routers) to 
carry all IP data and voice traffic.  Applications implemented or intended in the 
immediate future:  

 Remote monitoring; 

 Signalling (the computerised signal box, solid state interlocking centre); 

 Power supply management for electric traction; 

 New generation railway telephony (migration from legacy telephony network to 
Voice over IP network); 

 Gateway security platform for external access point; 

 Management of the RFF GSM-R network. 
So there is an ongoing master plan, under which the optical fibre network will be used 
as a backbone.  It is already being deployed, as shown in Figs. 14 and 15. 

This new design for telecom network will be deployed during the next 10 years, 
based on a global fibre network, replacing copper cables, a global overview on national 
network, and a migration on IP technologies for core and access equipment. 

It will then permit an adaptation of network for new services (see Figure 15), 
including: 

 New organisation for operations (centralised control system for traffic and signalling 
management), using the telecom network; 

 Video broadcast systems; 

 New services for railway undertakings. 

AND TOMORROW IN 
FRANCE 
Railway organisation 
Since 1997 the railway environment has 
changed, with a shift from a single entity 
managing the system as an integrated 
whole to a series of different players.  
These changes were required to keep 
abreast of European legislation, which 
aims to separate the rail network, to be 
managed by an independent 
infrastructure manager (IM), from 
transport operations, to be provided by 
railway undertakings (RU). 

France has established a system that 
is unique in Europe, with an infrastructure 
manager RFF which owns the 
infrastructure, but delegates the task of 
maintaining the network to SNCF Infra, a 
branch of SNCF, and that of managing 
traffic movements to the Rail Traffic 
Department (DCF).  The DCF remains a 
part of SNCF administratively, but is 
operationally a part of RFF.  SNCF 
INFRA , DCF and RFF together are 
referred to as the Acting Infrastructure 
Manager (Acting IM).  Today some 1500 
people are employed at RFF, 15 000 
people work for DCF, and 35 000 for 
SNCF Infra. 

 

Figure 15 – Services around the optical fibre network 

Figure 14:      

Optical fibre maps in 2012 (70 km) and planned for 2015 (4500 km) 
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The establishment of RFF in 1997 has had a number of 
positive repercussions.  The true nature of the role of the 
infrastructure manager has gradually become clearer.  Its 
functions are now performed in a much more professional way.  
Progress has been made in the balance between network 
maintenance and traffic management on the one hand, and 
between the development of new sections of line and the 
upkeep of the existing network on the other. 

Nevertheless, despite the excellent qualities and high degree 
of professionalism of the different players, the present 
organisational arrangements are unanimously deemed 
insufficient.  The truth is that network management is split 
between three separate bodies (RFF, SNCF Infra and DCF) 
whose responsibilities are heavily intertwined with interfaces that 
are not easily perceived. 

The result has been a tendency towards passing the buck, 
and an illogical organisational arrangement in which the body 
officially responsible for network management (namely RFF) is 
not in a position to play its role in full, since it does not dispose 
of all the resources deployed in network upkeep and 
maintenance.  All rail system observers are agreed on the urgent 
need to put an end to this illogical situation by combining all the 
functions relating to network management and maintenance into 
a single body. 

The global result of this organisation is a lot of difficulties in 
finding a good balance between maintenance and investment 
works and paths for commercial traffic. 

As a consequence moreover, the debt of the French railway 
system as a whole has increased to 40 billion.  If nothing is 
done, the debt will continue to grow by 1.5 billion every year, 
without taking into account the construction of high speed lines. 

This railway reform will lead to the emergence of a public 
group, integrated across the industry, to stabilise and reduce the 
debt of the railway system globally and to optimise its overall 
management. 

This industrial integrated public group will be composed of 
three public entities, a “mother” and two “daughters”.   

An upper entity (the “mother” entity) will have charge of all 
common functions, for instance staff terms and conditions, 
competence management and railway police. 

An infrastructure manager called SNCF Réseau will integrate 
all the infrastructure actors ((SNCF INFRA, DCF and RFF). 

A public railway operator called SNCF Mobilities, composed 
of SNCF Voyages (high speed and long distance trains), SNCF 
Proximités (regional trains), SNCF GEODIS (freight trains and 
logistics), SNCF Gares et Connexions (the big railway stations). 

The upper entity will allow SNCF Réseau and SNCF Mobilités 
to pool a number of their skills and functions in areas crucial to 
maintaining traditional industry practices, competencies and 
know-how, to achieving a smoothly functioning rail system. 

By grouping together all the functions of the infrastructure 
manager, it will be possible to overcome various major operating 
difficulties.  The French rail system will, as a result, have a proper 
infrastructure manager, responsible for maintaining the physical 
infrastructure (network upkeep and modernisation) and for 
deciding on the conditions of its use (train path allocation, 
charging, traffic management).  These two aspects are closely 

interrelated and need to be under single stewardship if they are 
to function properly, given the high mutual dependency of works 
possessions and train movements. 

Apart from the creation of this integrated public group, the 
reform will define a harmonised employment framework, defined 
and negotiated with all the unions and the whole railway 
industry.  It will detail work organisation and conditions (for 
instance, the maximum hours of work per day or per week).  The 
objective is to avoid the kind of “social dumping” that occurred 
when freight traffic was liberalised, which resulted in an increase 
in the share of freight traffic in France going by road. 

At the same time the reform will define new rules to 
guarantee the impartiality of the Infrastructure Manager and 
reinforce the powers of the French regulator. 

 

CONCLUSION 
In the context of the 2014 Annual Convention in Lyon in France, 
this paper aims to give you an overview of recent and future 
developments in France, especially in the control and command 
field but also more widely in the organisation of the railway 
system . 

It also aims to illustrate the theme chosen by Christian 
Sevestre for his Presidential Year, “From signalling to system,” 
showing how complex control and command systems are now, 
how they interact with the environment, and how they are 
integrated over rolling stock and the lineside. 

The French railway reform under way shows also how the 
reintegration of the different parts of the infrastructure manager 
into a single structure, and the pragmatic approach leading to 
creation of an integrated public group with all the skills and with 
clear rules to guarantee impartiality, demonstrate the 
importance of a systems approach.   
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PRESIDENTIAL ADDRESS 2014 

Mesdames, Messieurs, Ladies and Gentlemen, 
 

It is a real pleasure to be standing here in front of this 
distinguished assembly, being the eighth non-British IRSE 
President and the first from SNCF since the start of the 
Institution in 1912. 

To introduce this new Presidential Year, I should like to make 
an address that will include five parts: 

I shall start by giving an overview of my career and 
experiences, underlining the events which have probably 
contributed to my presence here and which have convinced me 
of the importance of railway system integration and the absolute 
necessity for a signalling engineer to look around and to have a 
deep perception of all the interactions between signalling, 
telecommunications and the overall railway system. 

The second part will underline what were, from my own point 
of view, the main general evolutions impacting the railway 
signalling and telecommunications. 

The third part will describe the major challenges facing signal 
engineers. 

In the fourth part; I will describe the programme of my 
presidential year and show how this programme tends to 
illustrate the theme I have chosen “From signalling to system”. 

In the last part, I will give my priorities during my presidential 
year. 

Before starting with the description of my career, I would like 
to thank very sincerely David Weedon the current president for 
the excellent job he did during his Presidential year which I am 
sure he is relieved is now finished and for the Convention in 
Denmark and Sweden which gave us much very valid and 
interesting information about the biggest railway projects of 
these countries.  David visited many of the IRSE local sections 
during the year both in the UK and throughout the rest of the 
world, and had the opportunity to launch our newest section in 
Malaysia. 

MY CAREER 
I have been working in the railway signalling field for more than 
30 years in SNCF. 

I worked in all the possible signalling specialities existing in a 
railway network : maintenance, system engineering 
(specification, development and homologation of new products 
and systems), project engineering, civil works.  

I was out of the signalling field during three periods of my 
career: 

 from 1991 to 1993, I was responsible for the engineering 
and the maintenance of all the electrical equipments on the 
Paris Est region; 

 from 1993 to1996, I had the chance to create from scratch a 
specific agency in charge of all the surface  works  for the 
new RER-E line in  Paris (“EOLE”).  It was a very rich and 
fascinating period when I focussed on civil works on an 
operated railway with many phases and very serious safety 
issues; 

 I am from October 2012 Technical Director in the 
Engineering SNCF Direction which gives me the 
opportunity to embrace all the technical domains of the 
railway infrastructure.  But do not worry the signalling is 
never far away and if I forget it, there are always  some 
events, as big incidents reminding me that signalling is still 
there. 

From the very beginning of my career, I was encouraged by my 
boss (Mr Roger RETIVEAU) to have some international activities.  
I began with the UIC (Union Internationale des Chemins de Fer).  
It went on with the ORE (Office de Recherche et d’Essais ).   

This gave me the chance to meet Wim Coenraad and Eddie 
Goddard, two Past-Presidents of our Institution and Oskar 
Stalder.  Later, I met with Jacques Poré who convinced me to 
become an IRSE member and after some years, some technical 
visits and the Annual Convention in Strasbourg, Jacques 
convinced me to become a Council Member. 

I was not really aware that when you become a member, you 
may become some years later the president of this prestigious 
Institution.  I always enjoyed and appreciated very much all 
these informal and friendly contacts which helped me to be 
more open, more curious and less self-confident. 

Why is it so important to understand how the 
railway system is integrated? 
Though I am convinced that it is always difficult to transmit your 
own experience to the others, I can not resist the temptation to 
give you ( I didn’t say to sell you, I am not yet a consultant ) 
some lessons learnt from the past, and my perception of the 
different evolutions which will impact the signalling world, 
hoping very modestly that they may  help for the future. 

When I began working for SNCF in 1978, I became 
conscious of the importance of system integration through small 
examples: 

First Experience:  
When I was a young local signalling maintainer, I noticed that 
one of my people was repairing a gong on a mechanical signal 
every week. 

I imagined that this gong had a specific problem.  In fact, it 
was the only piece of equipment of his sector far enough from 
the station to give him a financial compensation for lunch. 

IRSE Presidential Address 2014 
By Christian Sevestre, FIRSE  
Address given in London on 25 April 2014  
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Explanation: a simple maintainer does not think obviously 
like an engineer.  His motivations and his way of thinking are 
very simple to understand if you think like a simple worker and 
totally mysterious for an engineer.  

Conclusion and lesson learnt: do not forget the human 
factor.  The human beings have a very high capacity of 
adaptation.  I had a lot of occasions in my career to admire this 
adaptation capacity (for instance how the operators used the 
analogue hot box detectors to count axles). 

Second Experience: 
I had the chance to participate (a modest participant) to the 
development of the first electronic fail safe vital signalling 
components (axle counters, track circuits, electronic treadles). 

A manufacturer proposed to us a new generation of 
electronic detectors.  As you know, this type of sub-system is 
composed of three main parts  : the electronic detectors fixed 
on the rails, a field box managing these detectors located along 
the track near the detectors and the central logic box located in 
the nearest signal box. 

The field box had been already presented eleven times for 
approval.  After attempt twelve, at last, every thing was OK.  All 
the simple and double failures were covered and we decided to 
install a group of 50 electronic detectors. 

During the week after the installation of this group, an 
unsafe situation (total absence of detection) appeared due to an 
incompatibility between the field box and the central logic box. 

Explanation:  the logic box had been homologated a long 
time ago and no one checked the interface with this existing 
part of the subsystem during the homologation process  

Conclusion and lesson learnt:  when you homologate an 
individual component, take into account the existing ones and 
make a safety case at system level. 

Another example of this kind of mistake appeared at the 
Interfaces between parts of lines fitted with ERTMS Level 2 and 
parts of lines fitted with classical signalling installations. 

Third Experience: 
The approval of an automatic warning system for staff 
protection on high speed line. 

The approval process of this system took more than 8 years.  
I was about to sign the approval when a recently arrived agent 
had the idea, only through curiosity, to try this warning system.  
He had no idea of how this AWS worked and he pushed on the 
different buttons to make it work.  He succeeded surprisingly to 
get an unsafe situation without any failure, just in pushing the 
buttons in a wrong and not imagined order. 

Explanation:  every one focussed on the internal failures 
inventing very complicated multi-failure scenarios and the 
homologation process was so long that every one forgot the 
elementary high level functional checks. 

Conclusion and lesson learnt:  be curious, nether forget the 
common sense and the high level functional requirements 
(systemic approach). 

Fourth Experience: 
The shunting problematic.  

As in many countries, we are facing in France more and 
more poor track shunting problems (bad electrical contact 
between wheels and rails) with new types of rolling stock  on 
regional lines. 

 It is true that such problems appeared as soon as track 
circuits appeared.  It may lead to the conclusion that there is 
nothing new. 

We all know the main and obvious causes: rusted rail, dirty 
rail polluted by sand or leaves in autumn.  In such cases the 
causes are easily determined.  Apart from management 
measures for instance to invite drivers to sand less, the common 
solution is to fit “bad shunting “rolling stock with  additional on 
board shunting devices 

Four years ago, a new generation of rolling stock appeared 
and we got a lot of poor shunting without being able to identify 
clear causes. 

After many analyses, measures and simulations, we 
concluded that there are a lot of causes combining one with the 
others: this train does not use any shoe brakes, it is a very light 
train, it is fitted with very efficient wheel slide protection in 
traction or in braking, it is fitted with very good suspension,  the 
train is not aggressive to the track and last but not least, there 
are no more freight trains on these lines. 

Conclusion and lesson learnt:  a lot of small changes may 
make a safety system unsafe, each change taken separately not 
being sufficient to make the system unsafe.  Only a systemic 
approach may solve this type of problem. 

Fifth Experience: 
Homologation of an HS rolling stock homologated on an 
another foreign railway network for the French network 

This HST was derived from a French HST.  The manufacturer 
said loudly that there is no difference.  The homologation 
process must be simplified based on a cross acceptance 
principle. 

Practical results: gauge incompatibilities and electro-
magnetic (EMC) incompatibilities with track circuits. 

Explanations:  For the gauge incompatibilities, the 
maintenance tolerances for the wheels are larger in the foreign 
country.  The dynamic gauge is larger than in France.  We were 
obliged to check all the platforms and to modify a part of them. 

For the EMC incompatibilities, we discover with our SNCF 
rolling stock colleagues that the traction system is totally 
different and that its perturbance spectrum is quite different. 

Conclusion and lesson learnt:  be careful when you make 
analogies. 

LESSONS LEARNT 

The railway system is an entire system: 
It consists of technical equipment, human resources, operating 
and maintaining them in compliance with related procedures, in 
the nominal and degraded modes in a specific environment. 
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WHAT ARE THE MAIN CHANGES 
HAVE WE SEEN RECENTLY  IN 
RAILWAY SIGNALLING AND 
TELECOMMUNICATIONS ? 
 

The level of expectation of the customers has in-
creased dramatically and will continue to increase  
It concerns not only the quality of service but also security in the 
stations and on the trains and the real time information about 
any disturbances. 

It requires the signalling and telecommunications engineers 
to take into account these new needs when they design new 
operating systems or to fulfil better these needs in the existing 
systems. 

It requires a large comprehension of the needs and the 
constraints of all the actors and a very high functional and 
technical integration between a lot of actors and systems. 

The consequences of incidents on quality of service 
is increasing, especially in heavy traffic areas 
Due to different factors (increase of traffic, increase of speed, 
saturation of the infrastructure and complexity in organisations), 
impacts of a single incident caused by one component may affect 
severely the others, potentially leading to increased resulting 
consequences (delays and number of delayed trains). 

Example: consequences of a cable theft on a centralised 
control centre. 

The signalling engineer can do much to solve these problems 
but only with a systemic approach. 

The maintenance approach must evolve to guaran-
tee a good continuity of service for a lower cost 
The maintenance is moving from systematic preventive and 
corrective approaches to non-systematic predictive or conditional 
ones. 

The idea of the predictive maintenance is to intervene before 
the incident and not after it occurred. 

The idea of the conditional maintenance is to intervene only 
when one or more criteria are no longer respected. 

There is a lot of research on zero-maintenance components,  
The maintenance organisation is evaluating from human on-

site monitoring processes to on-board monitoring by: 

 specific measurement trains;  

 commercial trains with specific measurement systems on 
board. 

both with efficient tools for direct transmission of alarms and 
sophisticated tools to analyse Big Data (especially images).  

The impact of the maintenance and investment 
operations on the availability of the network must 
decrease 
The “massification” of works is one way to reduce this impact. 

Instead of modifying living signalling installations, to replace 
them by new ones may be apparently more expensive but 
decreases hugely the impact on the network availability. 

The level of expectances in terms of formalisation 
of safety requirements  has dramatically increased  
and increases the cost of signalling 
Whether it was good or it was bad, the railway network was in 
the past responsible for everything. 

The loop between the identification of a risk, the decision to 
cover or not this risk and the personal consequences if your 
decision is bad were in the same hands.  There was no way to 
pass the responsibility to some one else. 

The decision maker had all the cards in his hands. 
There was a very high confidence in the railway engineers 

who deserved it.  They had not to justify by big safety cases their 
decisions. 

When you distribute the responsibilities between different 
entities, every one tries to protect himself and the best way to 
do it is to produce bigger and bigger safety cases, with the risk 
to lose the system vision. 

You can very easily demonstrate theoretically that the 
historical model is quite bad.  The historical railways were “judge 
and jury”.  There was not any third party.  

I only notice that the cost of development of signalling 
systems is increasing, the time to realise projects is increasing 

Many factors push us to be more rigorous and more formal: 

 The consequences of an accident are so big that we are 
obliged to increase the level of safety and that is very time 
and money consuming; 

 We have to think about all the means making the safety of 
control command systems easier to prove. 

Everyone has to make efforts: 

 the manufacturers have to increase their safety management 
and their level of expertise.  The Independent Safety 
Assessors (ISA) are still far away from being able to produce 
the safety cases in three pages promoted by Wim Coenraad 
in one of the ITC articles; 

 the job has to be done once seriously and not spread 
between many different entities; 

 the technical services of railway networks (generally 
engineering people from IM and Rolling Stock) should 
prevent themselves from doing twice the job but it implies 
that they are confident in what has been done by the 
manufacturers, the ISA and the Certification Bodies; 

 The European standardisation; 

 The societal evolutions as for instance the “caution” 
principle.  Every one accepts intellectually the assertion that 
the “zero” risk is impossible but refuses it concretely when 
an accident occurs. 

A new generation of engineers and technicians is 
arriving 
The transmission of experience and skills from the retiring 
generation is a very big challenge. 

The risk perception and the sensibility to safety matters is a 
real problem.  The comprehension of the interfaces and the 
interaction between all the parts of the railway system is not 
immediate. 

They do not want to have too repetitive tasks.  
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They do not want to work during the night or on Sundays. 
They do not hesitate to quit and to change totally their job. 
The railways in general and the railway signalling or 

telecommunications are not perceived positively by young 
engineers. 

We have to take these facts into account in the management 
and in the training of new people. 

Many countries are facing  a severe lack of human skilled 
resources.  

To become a good signalling engineer, you have to follow a 
course giving you an overall knowledge of the railway system;  it 
is more and more difficult to find employers giving this 
opportunity. 

A serious competency management system is absolutely 
necessary. 

We have to support all the initiatives taken to transmit the 
technical knowledge and professional skills;  e.g. new training 
opportunities, new technical books.  

I have strongly supported -and still am supporting- the French 
Mastère Ferroviaire and the "Railway Signalling & Automation" 
book that became available (all 3 volumes) last year.  This is a 
wonderful training material for newcomers to the railway 
signalling/telecomms/system profession, as well as for the 
already experienced engineer.  There is always something new 
for you to find in this book. 

WHAT ARE THE MAJOR CHALLENGES 
FACING SIGNAL ENGINEERS? 

 The signalling systems are moving from ground to trains;  

 The signalling and telecommunication worlds are more and 
more integrated; 

 The pressing an urgent need to optimise the use of the 
infrastructure. 

As the railway system performances (safety, availability) and the 
use of the infrastructure have to be optimised, the interactions 
between the trains and the infrastructure (not only the signalling 
but also the telecommunications, the catenary and the power 
supplies) become more complex and accurate. 

The complexity of signalling systems and overall 
railway systems is increasing.  The management of 
changes is a major challenge 
The modifications and evolutions are more frequent and are 
normal. 

The railway system is a live system: modifications or 
evolutions will be necessary during its life. 

Their compliance with the originally homologated system has 
to be checked and managed. 

These modifications and evolutions must not decrease the 
overall safety level. 

The safety case procedures are more formal than in the past.  
The effort to check and to manage these modifications and 
evolutions is very often underestimated. 

The speed of technological evolution accelerates the 
obsolescence issues and the difficulty of maintaining required 
technical skills and competences. 

We are moving for different reasons to more and 
more centralised and inter-dependant systems 
There are different reasons :  

 the technological evolution (ERTMS, centralisation of traffic 
control centres, GSM-R, Internet Protocol networks; 

 the research of higher productivity; 

 the necessity to inform better and faster our customers; 

 the necessity to be more resilient (the ability to come back 
to the normal situation faster after a disturbed situation).  

Consequences: 

 the design of the overall system is more complex.  You need 
to understand the interfaces with many other technical 
domains and actors; 

 the signalling, catenary, power supply and 
telecommunication design, operating and maintenance 
people must coordinate more than in the past;  

 the required availability is significantly higher than before. 

The obsolescence of signalling and telecom 
equipments is accelerating  
The newer the system is, the fastest it becomes obsolescent. 

For new telecom systems, there is no more a clear frontier 
between development and deployment.  These systems are 
continuously in evolution. (new hardware, new operating 
systems, new functions required by the market)  

Example: Internet Protocol network.  
The obsolescence is one reason for imposed changes. 

MY PRESIDENTIAL YEAR WILL BE 
FOCUSSED ON “FROM SIGNALLING 
TO SYSTEM” 
Coming now to my Presidential year, the theme of this 
2014/2015 IRSE year will be “From signalling to system”. 

There is no week during which I do not discover a new 
interface between individual parts of the railway system.  The 
management of these interfaces is vital for the future of the 
railway systems. 

The system is more and more integrated.  If you want to 
manage correctly a railway, you need to understand all these 
interaction. 

A good signalling engineer must have a deep perception of 
all the interactions between signalling, telecommunications and 
the overall railway system. 

He becomes a system engineer rather than a single signalling 
engineer. 

I am convinced that this evolution is vital for our profession 
and for IRSE. 

There were long discussions to decide whether to change or 
not the name of IRSE to ‘Institution of Railway System 
Engineers”.  The reasons why this change was not agreed are 
not so important.  My conviction is that this evolution is 
absolutely necessary and that the most important is not the 
name but the posture. 

I have tried in this address to demonstrate why and how our 
profession is moving from signalling to system.  



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 200  |  MAY 2014  16 

PRESIDENTIAL ADDRESS 2014 
The Annual Convention in Lyon in June will be another opportunity 

to illustrate this theme by showing you: 

 the RFF/SNCF Centralised traffic centre of Lyon; 

 the multi-technical project of Lyon Perrache; 

 the interaction of different means of public transportation in the 
network of Lyon (TCL/KEOLIS); 

 our measurement high speed train IRIS 320; 

 the TGV maintenance workshop of Lyon. 
Apart from the Convention, there will be other occasions to illustrate 
this theme: 

 On 8 October 2014, Markus Montigel and Ms. Xioalu Rao from 
SYSTRANSIS will present a  technical paper “Towards an 
Integrative View of Centralised Decision Support, connected 
Driver Advisory System and ATO”;  This paper will describe the 
issues facing the driver and the control command systems they 
have to deal with, including the Driver Advisory System and ATO 
in the Swiss context. 

 On 28 October 2014, Ian Mitchell will organise a seminar about 
Driver Advisory System and ATO for Main Line Railways. 

 On Thursday 13 November, Joe Noffsinger will present a paper 
on Positive Train Control in USA. 

 On Friday 14 and Saturday 15 November 2014, a technical visit of 
Thameslink/London Bridge/Haywards Heath in London will be 
organised. 

 On 9 December 2014, Eric Le Moal from RFF will present a 
technical paper about Key things happening in European 
Telecommunications, especially in the GSM R field. 

 On 13 January 2015, a technical paper about the cyber security 
will be presented by Network Rail under the sponsorship of 
Andrew Simmons. 

 On Wednesday 11 February 2015, a paper about the control 
systems “Control Systems Technology Convergence in the Road, 
Rail and Aviation Sectors” will be presented by Pascal POISSON  
from Alstom Transportation. 

 On 25 February  2015, there will be a  seminar on “Training 
Education”. 

 In Spring 2015, there will be the visit of the Metro of Milano. 

 On 12 March 2015, Peter Symons will present the 2015 
Convention in Australia. 

WHICH WILL BE MY PRIORITIES 
DURING MY PRESIDENTIAL YEAR? 
Apart from the programme above, there are other areas 
where during the coming year I will be active for IRSE. 

I will continue chairing the International Technical 
Committee that as you may know has moved from writing 
50 pages reports to preparing more shorter publications, in 
the form of articles. 

These publications are published not only in English 
speaking magazines (IRSE NEWS, Railway Gazette, for 
instance) as well as in the German language (occasionally in 
English as well) in Signal und Draht. 

I should like to start or to pursue in 2014/2015 the 
following items: 

 to go on actively recruiting more IRSE Members world-
wide; 

 to take an active part in elaborating the IRSE Strategic 
Plan for the 5 years to come on the basis of the Survey 
prepared and launched by Claire Porter and  Peter 
Symons; 

 To promote the idea inside IRSE that the railway 
signalling and telecommunications are not an end but a 
part of a global system with many complex interfaces 
not limited to the infrastructure and that IRSE must be 
more active in system engineering; 

 To promote IRSE at each convenient occasion in my 
SNCF international activities but also by visiting some 
local sections.  For instance, I have been already invited 
by the York, the American and the Swiss IRSE sections; 

 to help IRSE to be less anglo-centric and continue to 
develop further its international outlook; 

 To have reflect and to take the opportunity of the 
Convention to create of a local IRSE section in France; 

 To support and to “internationalise” more the Younger 
Members section. 

Any further suggestions will be welcomed. 

Thank you for your attention. 

Driverless metro in Lima, Peru 

ProInversion, the Peruvian state-owned company acting on 
behalf of the Ministry of Transportation and Telecommunication, 
assigned to the consortium ‘Nuevo Metro de Lima’ a 35-year 
concession contract for the Construction, Operation & Maintenance 
of Line 2 and a branch of Line 4 of the Lima metro in March 2014. 

The contract involves the concession for Line 2 and a branch 
of Line 4, with a duration of 35 years.  The construction phase for 
design, construction and financing is anticipated to take five 
years, while the Operation and Maintenance phase is expected 
to take an additional 30 years.  The Metro project in Lima for the 
L2 & L4 lines includes 35 underground stations, 35 km of tunnels, 
two depots and 42 vehicles. 

The ‘Nuevo Métro de Lima’ consortium is comprised of 
Iridium Concesiones de Infrastructura S.A, VialiaSociedadGestora 
de Concesiones de Infrastrutructura S.L., Salini-ImpregiloS.p.A., 
Cosapi S.A., Ansaldo STS S.p.A and AnsaldoBredaS.p.A.. 

Within the framework of the project, Ansaldo STS’s 
responsibility includes the design, supply and installation, Test & 
Commissioning, system integration for the whole 
electromechanical package (Signalling, Power Supply, 
Telecommunication, Platform Screen Doors, Depot Equipment, 
Control Centres, Automatic Fare Collection, Supervisory Control, 
Data Acquisition and SCADA). Ansaldo STS will also provide 
Operation & Maintenance of both lines for 30 years. 

The solution that Ansaldo STS will deploy in Lima consists of 
Communication-Based Train Control (CBTC) technology with 
Unattended Train Operation (UTO), which is currently the most 
advanced signalling technology in the Mass Transit sector. 

 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 200  |  MAY 2014  17 

INDUSTRY NEWS 

When the Great Western Main Line between Twyford and 
Maidenhead stations was overcome by flood water during 
February 2014, rail services through the area were severely 
impacted, causing major delays to passengers travelling 
between London Paddington and the South West of the UK. 

Working under the direction of the UK government’s COBRA 
emergency committee, Network Rail approached Siemens Rail 
Automation and asked for support from the Reading Station 
Area Redevelopment project team.  Working in close 
collaboration, Siemens designed, installed and commissioned a 
rapid-design, overlay axle counter system.  

Over the weekend of 15 February, four, long axle counters 
(one for each running line) were installed, with approximately 
15 000 metres of cable run out and installed.  The new axle 
counter overlay system was then fully commissioned on the up 
and down relief lines at 05:15 on 21 February, enabling Network 
Rail to remove the people from the lines who had been manually 
controlling trains, connect the affected railway back to the 
interlocking and run a much improved service. 

Commenting on the work, Paul Copeland, Managing Director 
of Siemens Rail Automation UK, said “The application design left 
our design floor less than 24 hours from receiving the initial 
enquiry.  Then over the following seven days our installation and 
civil engineering teams worked around the clock to install, pre-
test and commission into passenger service a new 650 V feeder 
and entirely new signal section/axle counter arrangement”. 

“The work represented a truly collaborative approach 
between Network Rail and Siemens and an astonishing effort 
from all concerned, particularly in the face of the continuing 
adverse weather conditions and flooded working areas”. 

The main elements of the work on site included the 
installation of eight axle counters; 12 000 metres of axle counter 
and core signalling cable and 3500 metres of two-pair cable.  
The axle counter evaluator and power supply have both been 
installed at Ruscombe Relay Room. 

Network Rail’s Route Managing Director, Patrick Hallgate 
commented “I would like to congratulate everyone involved for 
getting us this far so quickly, and for minimising the service 
disruption.” 

Great Western Flood rescue Railway Signalling Heritage 

Twenty six of England's rarest and best preserved 
signal boxes have been given Grade II listed status by the 
Department for Culture Media and Sport as a result of a 
joint English Heritage and Network Rail (NR) project to 
safeguard the nation's railway signalling heritage. The 
listings come as NR decommissions many mechanical 
signal boxes to consolidate signalling into 12 regional 
centres, as part of a 30 year plan to modernise the system 
and provide a better value railway for Britain.  

Installed from the mid-19th century onwards, signal 
boxes numbered around 10 000 at the peak of their use in 
the 1940s. Today fewer than 500 are still in use by NR. 

The newly listed signal boxes date from the 1870s to 
the 1920s, many still retain their original operating 
equipment and have become much loved local landmarks. 
The box designs range from imposing structures, like the 
enormous Saxby & Farmer designed box at Eastbourne, to 
simple single-storey timber buildings, like the diminutive 
Stevens & Sons box at Grain Crossing in Medway, Kent, 
the last survivor of a once numerous design.  They include 
the iconic Birmingham New Street box, which dates from 1966. 
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BACKGROUND 
In 2008, ProRail started a project located in The Hague, Netherlands, 
to increase the capacity of the stabling yard “Grote Binckhorst” 
from 120 to 220 vehicles.  This expansion was required to facilitate 
the ever increasing demand for stabling capacity in The Hague 
area.  Due to a lack of stabling capacity in this area, trains had to 
be re-routed to other stabling yards, leading to large costs. 

One of the main operational problems that was encountered 
during the preparation of this project, was the inefficient stabling 
process.  Especially during rush hours, during which a large number 
of trains need to enter and exit the yard, the stabling process was 
considered a bottleneck due to which the planned increase in 
stabling capacity of the yard could not be used fully.  In this 
process, it was the task of the train drivers to manually control the 
points in the yard.  In order to do this, the 
drivers had to stop their trains, get out of their 
cabs and manually control the points by pushing 
the point control buttons located at the point 
motors.  After this, they were able to continue 
to their designated track.  On the “Grote 
Binckhorst”, this could be necessary for up to 7 
points for one train movement, seriously 
impacting the efficiency and throughput 
capacity of the yard.  Additionally, it was 
anticipated that a larger number of trains would 
lead to a larger number of human errors, 
leading to more unsafe situations.  For these 
reasons, the need for a point control system 
was defined during the preparation of this 
project.   

In addition to these two reasons (capacity and increase in human 
errors), there already was also a strong need for a safer stabling 
process.  One of the main risks that required mitigation was train 
derailment due to points that were run through.  If a train driver 
inadvertently forgot to control a point in front of his train, this 
point was likely to get run through.  This could lead to bent 
point blades, defective point motors, etcetera, incurring main-
tenance costs.  There were no systems in place to monitor the 
status of the points; depending on the type of damage, a run-
through point might be visible to other train drivers, or not.  In 
the latter case, the chances were relatively high that the next 
train that passed over the point would be derailed.  Introduction 
of a point control system could reduce this risk significantly. 

Other expected returns from the introduction of a point 
control system were improved working conditions for train 

drivers (they would not need to climb from 
their trains anymore, reducing the risk of 
falls), a lower work load for the train 
dispatchers, and a lower environmental 
impact (less braking and accelerating 
reduces noise and energy usage). 
     In 2009, the project “Local point control 
in non-centrally controlled shunting yards” 
was started, as a sub-project of the already 
mentioned project.  The goal of this new 
project was to specify, acquire and 
commission a system that implemented the 
four goals described above (efficiency, 
safety, working conditions, environment).     
     Starting with the “Grote Binckhorst”, it 
is part of ProRail’s strategy to equip 
multiple shunting and stabling yards in the 
Netherlands with this system. 

Local point control in non-centrally controlled shunting yards 
By Fokke Bronsema, Richard Douwstra and Arnoud Vermeulen 

To improve safety and increase the throughput of the stabling 
yard “Grote Binckhorst” (located in The Hague, the Netherlands), 
ProRail and Bombardier Transportation have installed a new 
point control system on this yard.  Based on the EBILock 400 
interlocking, the system offers the train dispatcher the ability to 
control the points in his yard from his desk, making the stabling 
process much more efficient.   

This article describes several aspects of the project in which 
this system was acquired and installed. 
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Figure 1  
Yard "Grote Binckhorst"  
including locations of  
new signals and  
axle counter  
heads 

Figure 2:  Train driver exits the cab to manually control a point 

A version of this article previously 
appeared in Signal & Draht  
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PROJECT HISTORY 
In a series of workshops with the stakeholders held in 2010, the 
specifications of the point control system were written down and 
agreed upon.  Involved parties were, amongst others, the NS 
(Dutch Railways), NedTrain (contracted by ProRail to perform the 
shunting process on the Grote Binckhorst), and various ProRail 
departments (amongst others Train Safety systems and Projects).  
These specifications included the following documents : 

 An Operational Concept Definition (OCD), in which the 
backgrounds of the system and its place in its surroundings 
were described, as well as use case scenarios.  Several system 
alternatives were given, and a choice was made between them; 

 A Requirements specification (SSS), in which the detailed 
requirements of the system were given.  Globally, the system 
needed to enable the train dispatcher to control the points 
from his desk, by setting routes.  As a fallback scenario, it was 
also required that the train drivers were able to control the 
points manually, in the same way as before the introduction 
of the system; 

 A safety analysis, in which the safety of the specified system 
was proven and from which safety requirements were derived, 
in conformance with CENELEC standards 50126/50128/50129.  
Also, Tolerable Hazard Rates (THR) were calculated based on 
the ProRail risk matrix.  Based on this THR, it was determined 
that the required Safety Integrity Level (SIL) was level 2; 

 A preliminary business case, in which the expected returns of 
the system were estimated.  Costs could not yet be estimated, 
since the type of system was unknown at the time.  Each of 
the four goals described in the previous paragraph was 
quantified as far as possible, using historical data.  It was 
shown that the increase in capacity yielded the largest 
financial returns by far, followed by the increase in safety.  
The benefits of the system regarding working conditions and 
environment were relatively small. 

After agreement from all involved stakeholders, a “Request For 
Information” (RFI) was executed.  The purpose of this RFI was to 
obtain information from the market about the availability, 
feasibility and estimated costs of the proposed system.  Nine 
Companies responded; this information was used to improve the 
system specifications and to harden the business case.   

The next phase of the project was to prepare the tender 
process needed to acquire and implement the system.  This 
phase consisted of determining the desired contracting strategy 
(leading to a Design, Build and Maintain – contract, DBM), 
specifying detailed maintenance requirements and requirements 
to the implementation process.  Some aspects of the tender 
process were: 

 It was required of the potential suppliers that they had 
previous experience in implementing a train (safety) system in 
the Netherlands.  Suppliers without this experience were 
encouraged to form a partnership with Dutch engineering 
companies; 

 The system had to be “off the shelf”, requiring as little 
development work as possible.  The supplier had to refer to 
at least two comparable projects abroad in which the system 
was successfully implemented; 

 The scope of the tender was the complete life cycle of the 
system.  Not only costs of acquisition and commissioning 
were included, but also the maintenance costs during the 
complete life cycle.  For this, a DBM-contracting strategy was 
chosen.  An advantage of this approach was that the supplier 
was inherently motivated to deliver a good product, as they 
would be held accountable for maintenance costs that were 
larger than contracted.  Additionally, the cost of future 
changes could be predicted and controlled, since the price 
of system parts had been agreed upon in the tender phase; 

 It was required that engineering of changes to an existing 
system could be performed by another company.  For 
example, if additional tracks and points needed to be added 
to the Grote Binckhorst, other companies than the supplier 
should be able to design this change and make an update of 
the site data of the system;  

 The supplier that was able to offer a system with the lowest 
life cycle cost would win the tender.  The requirements of the 
system were categorised in “Must”, “Should” and “Could”, 
indicating the priority of the requirements.  The supplier had 
to implement all “Must”-requirements in the system.  The 
“Should”-requirements also had to be included, but could be 
implemented in a different way than specified.  The “Could” 
requirements were optional.  Each “Could” requirement that 
was implemented in the system yielded a virtual price 
reduction, increasing the supplier’s chance of winning the 
tender.  An additional virtual price reduction could be 
obtained if the supplier could demonstrate they had a  
CO2 – reduction program; 

 The shunting yard had to be in use by the end of 2012.  This 
was a very tight deadline, caused by the expected increase 
of train traffic intensity at the start of 2013. 

At the end of 2011, the tender process was completed.  The 
order was awarded to Bombardier Transportation, and in 
January of 2012 the contracts were signed. 

THE SYSTEM 
Based on the system requirements that were part of the tender, 
Bombardier Transportation proposed to install their “CITYFLO 
150” – solution, existing of the following subsystems : 

 EBIScreen 300 : this subsystem enables the train dispatcher 
to control and monitor the yard.  The train dispatcher is able 
to set routes and control individual points.  The system 
displays the current state of the yard in a schematic overview 
(a screenshot is given in Figure 3).  Amongst other things, 
current train locations, malfunctioning infra elements and 
locked routes are shown.  To assist the train dispatcher in 
managing of the usage of the yard, the EBIScreen 300 
system enables him to use text boxes.  With these text 
boxes, the train dispatcher is able to store detailed 
information about the trains, such as coach numbers, 
departure times and maintenance status in the system; 

 EBILock 400 : this is the safety system, which verifies the 
correctness and safety of each command from the users, and 
transfers information about the status of the yard to the 
EBIScreen system.  It exists of several subsystems, which are 
located centrally (in the Central Equipment Room) and locally 
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(close to the infrastructure).  The central part contains 
computer servers located in a climate controlled room.  The 
local part consists of nine Object Controller Cabinets (OCS) 
which control the infra elements (pushbuttons, signals and 
point motors) and read in status information from surrounding 
systems (adjacent interlocking, UPS, air conditioning).  These 
cabinets are located near the tracks, and are linked to the 
central system using fibre optics; 

 EBITrack 2000 : this subsystem is used for train detection.  
Using axle counter heads connected to the rails (type ELS-95), 
the central system (type SOL-3), which is located in the central 
equipment room, is able to monitor occupancies of the tracks.  
This information is used by the EBILock 400 for safe route 
setting & releasing and other control commands; 

 EHZ-9 LED signals : these LED-signals are used for two 
purposes.  The first purpose is to indicate a locked route to the 
train driver (see Figure 4), the second purpose is to indicate the 
current point position to the train driver (see Figure 5).  The 
route indications are located at the beginning of each stabling 
track (see Figure1), and equipped with supporting signs that 
tell the train driver what to do.  The point position indicators 
are located at each point.  Each point position indicator exists 
of four signals, two at each side of the indicator.  All these 
signals are connected to the object controllers using a data 
bus, so multiple signals can be controlled via one cable.  Using 
this bus, the signal heads can be ordered by the central system 
to be lit or to be dark, and the light intensity of the signal can 
be set.  Also, using the data bus, the signal is able to report its 
status (lit, dark, defective) back to the object controller; 

 Pushbuttons : with these buttons, the train driver is able to 
manually control the points.  This is only done in fallback 
scenarios, if the train dispatcher is not able to set routes.  If a 
route is locked across the point the train driver is trying to 
control, or the point is blocked from operation, local control 
will fail for safety reasons.  The pushbuttons are shown in 
Figure 5, right above the point position indicators; 

 Point motors : the used point motors are of 
type “NSE2”.  This was an explicit system 
requirement, posed during the tender 
phase.  The NSE2 point motor (of Safety 
Integrity Level 4) is often used on the main 
line in the Netherlands, and is therefore well 
known to ProRail, which makes maintenance 
easier.  This point motor is able to detect the correct positioning of 
the blades of the point, a necessity for this application. 

These subsystems are linked together as depicted in Figure 6. 
The EBILock 400, EBIScreen 300 and EBITrack 2000 are all built 

according the “2 out of 2” – principle.  Each system contains two 
separate channels, A and B.  The calculations performed by these two 
channels are compared on several occasions, and shall always be 
identical.  If, for some reason, a difference exists between the two 
channels (i.e. due to a hardware failure), the involved objects are put 
into their safe state.   

The configuration applied here yields a SIL-2 system, the CITYFLO 
150 can also be configured to have safety integrity level 4. 

3 

5 4 

 

 

Figure 3:  Screenshot of the EBIScreen 300 terminal 
Figure 4:  Route indication             Figure 5:  Point position indicator and pushbuttons 
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Figure 6 – System overview 
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CONSTRUCTION AND TESTING 
Because of the tight deadline of less than a year between 
awarding the contract and commissioning, work was performed 
as much as possible in parallel.  Safety work, procurement, 
design work, documentation, cable work, etcetera were carefully 
planned to be as efficient as possible, in close cooperation 
between Bombardier Transportation and the ProRail 
departments involved.   

The project consisted of the following major items : 

 System design and engineering: the requirements from the 
tender phase were apportioned to the subsystems, and 
elaborated in their own specifications.  A global design of the 
system was made, describing the locations of the different 
components and their connections.  A detailed design was 
made parallel to the global design.  After approval of both 
designs, the engineering department of Bombardier created 
the site data of the system, and preliminary construction work 
started; 

 Point motor connection tests: a functional and a duration test 
in which the interface between the EBILock 400 and the 
Dutch NSE2 point motors was tested. 

 Factory acceptance tests: in these tests, the correct functioning 
of the complete system (including both the generic functionality 
and site data) was verified in Bombardier’s laboratory in 
Katowice, Poland.  This testing was done on the target 
system itself, before it left the factory to be shipped to the 
Netherlands.  Simulators were used to mimic the behaviour of 
the infrastructure elements that were not connected; 

 Axle counter tests: a test in which the interactions between 
the EBITrack 2000 axle counter system and the train types 
that make use of the “Grote Binckhorst” were studied in 
detail.  For this test, one axle counter head was mounted to a 
rail in the “Grote Binckhorst” and connected to equipment 
with which the signal of a passing train could be logged.   
For many train types, the signals were found to be well within 
limits; several other train types remain to be tested; 

 Installation, in which the system for the “Proof of Concept”  
(PoC, see below) was installed on the yard.  This installation 
work was done during an out of service period of the relevant 
tracks of one month.  Besides this installation work, preparations 
were made for the installation of the system on the rest of the 
yard, following the PoC.  These existed of laying cables and 
foundations needed for the rest of the system; 

 Site acceptance tests, to prove the correct implementation of 
the system on site.  The main focus of these tests was to 
verify that each connection was made according the design, 
and that all the objects were connected and could be 
controlled correctly; 

 Proof of Concept test (PoC), in which the system was 
implemented on a small part of the yard (tracks 23 to 28, see 
Figure 1).  The goal of this test was to determine the correct 
functioning, usability and maintainability of the system, in its 
target environment.  In order to be able to do this, the 
system was taken into operation and used for commercial 
train traffic for one month (September 2012).  The train 
dispatchers and the train drivers, as well as the system itself, 
were monitored closely in this period.  In the Bombardier 

(Amsterdam) laboratory, stability and maintenance tests were 
executed with the test system, together with a train 
dispatcher and maintenance personnel; 

 Installation, in which the system was installed on the rest of 
the yard.  This was performed in many smaller out of service 
periods, during which the rest of the yard remained 
operational (in so far as possible).  The local point control was 
used extensively in this period.  Since the train drivers 
remained able to control the points themselves after these 
points were connected to the system, it was not necessary to 
take the complete yard out of service in order to perform the 
installation.  Instead, the infrastructure that was equipped 
with the new system could be taken back into operation once 
installation and testing were complete, thereby significantly 
reducing the impact on the operation of the installation 
activities.  The central systems were switched off during this 
phase to prevent inadvertent control of the points by these 
systems; 

 Factory and Site acceptance tests, to demonstrate the correct 
functioning of the complete system.  These tests were similar to 
the previous tests, but were now executed for the entire yard; 

 Safety Qualification Tests (SQT), following the completion of 
the installation phase.  The goal of this test is similar to that 
of the previous phase (PoC): to find the remaining non-
compliances and to monitor the use of the system.  The 
system was commissioned on 9 December 2012 , after which 
a few non-conformities were hammered out and some 
change requests were implemented. In the period of May-
June 2013, the SQT was executed, which yielded positive 
results.  At the time of writing, the project is nearing its final 
phase of approval by the manager of the signalling 
department of ProRail, for commissioning the system on 
other yards in the Netherlands.  

SAFETY 
The safety of the system is proven in a CENELEC EN50126/ 
50128/50129 compliant safety case.  The global structure of the 
safety case is given in Figure 7.  For a number of subsystems, a 
Generic Product Safety Case existed, in which the safety of the 
generic subsystem is described, as well as application conditions 
that apply when the system is to be used for a specific application.  
The individual safety cases of the subsystems are combined in 
the Generic Application Safety Case (GASC).  This document 
contains proof that the various subsystems are able to operate 

NCBG Grote Binckhorst
SASC

NCBG GASC

EBI Screen 300 
PVI

EBI Lock 400 
GPSC

EBI Track 2000 
GPSC

Point Machine 
NSE2

Proof of safety
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Wheel Detector 
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 GPSC
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Figure 7: 

Structure of the safety case 
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POINT CONTROL 
safely together, and describes the conditions under which the 
integrated system can be used for a specific application.  Finally, 
the application of the generic system on the Grote Binckhorst is 
described in the Specific Application Safety Case (SASC).  In this 
document, it is shown that the specific hardware design and 
creation of the site data were done correctly, that the correct 
tests have been executed and that the conditions from the GASC 
have been satisfied. 

The main advantage of this (seemingly complex) setup, is that 
updates of the documents (e.g. due to a software change in one 
of the subsystems) can be done relatively easily.  Another 
advantage is that the GASC can be re-used for applications on 
other yards in the Netherlands.   

USERS 
The main users of the system are the train dispatchers and the 
train drivers.  Both groups were involved in the phases prior to 
the tender phase and had their influence on the specifications of 
the system.  This involvement became closer during the 
implementation phase.  The train dispatchers were trained by 
Bombardier to be able to use the system.  For this, the test and 
training system which Bombardier had set up in their Amsterdam 
office was used.  This training system is identical to the 
operational system (using simulators instead of real infra 
elements), thereby making it very suitable for training and test 
purposes.   

The train drivers were instructed using a written notice, as the 
changes for this user group were small. 

Despite a few start-up problems which were solved 
adequately, the users are very satisfied with the newly installed 
system.  They use it to support their regular activities and notice 
a large increase of the capacity of the “Grote Binckhorst”. 

SUMMARY 
Following a well prepared tender phase, ProRail awarded 
Bombardier Transportation with a contract to design, install, test, 
commission and partially maintain a point control system for 
shunting yards.  Within one year, ProRail and Bombardier 
Transportation designed, tested, installed and commissioned the 
CITYFLO150 - system on the shunting yard “Grote Binckhorst”, 
in The Hague, the Netherlands.  The system has been in use 
since December 2012 for commercial train traffic.  It is expected 
that other yards will be equipped with this system, after final 
approval of the system expected in April 2014. 

THE AUTHORS 
F. Bronsema, MSc, ProRail,  

Project Manager Train safety systems. 
Email : fokke.bronsema@prorail.nl 

R. Douwstra, MSc, ProRail,  
Project Manager infrastructure 
Email : richard.douwstra@prorail.nl 

A. Vermeulen, MSc, Bombardier Transporation,  
Project Manager 
Email:  
arnoud.vermeulen@nl.transport.bombardier.com 

TENCONI steel construction department has a reputation of excellence also for the 
manufacture of special steel hollow sleepers, low friction slide chairs, insulated base 
plates and many other railway products.

TENCONI SA
Mechanical workshop
CH-6780 Airolo

For more information contact:
Sales manager: Fabrizio Lucchini
Tel.: +41 91 873 30 00
Mobile: +41 79 435 59 84
E-Mail: lucchinifabrizio@tenconi.ch

Manufacture of Insulated Rail Joints
in Hardomid for Railways and of 
special hollow sleepers
TENCONI plastic division is the only manufacturer of the high quality insulated
rail joints also called "BENKLER" joints. The pieces are produced also in small
batches, according to customers' specifications and needs.

TEN 01/10 Annuncio 190x130 mm.qxd:01/10 Tenconi Annuncio 190x130 mm  8.6.2010  15:20  Pagina 1
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IRSE MATTERS 

How the IRSE works:  Licensing Committee 

INTRODUCTION 
The Licensing Scheme was developed by the Institution of Railway Signal 
Engineers between 1991 and 1993 and was formally launched in January 
1994 by Sir Anthony Hidden QC, who had held the enquiry into the 1988 
Clapham Junction accident.  It was developed at the specific request of 
British Rail and London Underground with the intention of certifying the 
competence and facilitating the cross acceptance of skills for persons 
carrying out safety critical railway signalling and telecommunications 
activities.  The scope of the Scheme has since been widened to be 
applicable internationally and it is accredited by the UK Accreditation 
Service (UKAS) to the International Standard ISO 17024 for the 
Certification of Personnel.  The Scheme is valid for use in all countries 
except North America and countries subject to North American legislation, 
and it is used in the UK, including Northern Ireland, Hong Kong and 
Australia.  Well over 10 000 individual licences have been issued since the 
scheme started and nearly 6000 of these are current today. 

Occupationally competent and trained assessors, who have been 
approved after interview by the IRSE, assess licence applicants for their 
competence.  Applicants are impartially assessed against published 
competence standards that have been prepared by expert working groups 
drawn from industry users.   

Membership of the Institution is not a requirement for the issue of a 
licence. 

ORGANISATION 
The IRSE Council has delegated management of the Scheme to the 
Licensing Committee (one of the main Committees of the Council).  The 
Licensing Committee’s structure safeguards independence and impartiality 
and its membership allows for participation from all sectors of the 
signalling and telecommunications (S&T) industry concerned with the 
Scheme, without any single interest predominating.  Day to day 
management of the Scheme is the responsibility of the Institution’s 
Licensing Registrar assisted by the licensing office staff located at the IRSE 
HQ at 1 Birdcage Walk, Westminster, London. 

The principal responsibilities of the Licensing Committee are to: 

 provide guidance to the Registrar on interpreting the Licensing 
Procedures; 

 direct the activities of the Licensing Scheme office; 

 note the issue of licences approved by the Registrar; 

 approve new licence categories; 

 supervise review panels and appeals panels for complaints and note 
their findings; 

 monitor the audit plan for the approval and surveillance of Assessing 
Agencies; 

 monitor the results of the internal audit of the Scheme; 

 ensure that the independence and impartial operation of the Scheme 
is not compromised; 

 ensure the Scheme is maintained to the International Standard ISO/
IEC 17024; 

 and liaise with statutory and other bodies on issues affecting the Scheme. 

Because of the heavy workload in managing the 
Scheme the Licensing Committee has established five 
sub-committees to assist it and to deal in detail with 
specific areas of the work.  The sub-committees are; 
Audit sub-committee, Complaints sub-committee, 
Licence Development sub-committee, Management 
Review sub-committee and Procedures sub-committee. 

The Audit sub-committee deals with the annual 
audits of the 30 Assessing Agencies, the annual internal 
audit and the UKAS external audit of the Scheme. 

The Complaints sub-committee deals with the 
investigation and management of any complaints raised 
against licence holders or against the Scheme. 

The Licence development sub-committee deals with 
the development of the competence standards for the 
licence categories and keeps them under regular review. 

The Management Review sub-committee is 
responsible for ensuring the Scheme procedures and 
practices continue to reflect the needs of the S&T 
industry and for recommending opportunities for the 
continuous improvement of the Scheme. 

The Procedures sub-committee is responsible for 
the maintenance of the Scheme’s quality manual which 
includes the Licensing Standard and the procedures for 
operating the Scheme. 

 

THE COMMITTEE 
The Committee consists of a Chairman, who is entitled 
to vote, and up to twelve other voting members, at 
least one of whom shall be a Member of Council, 
together with designated ex-officio members and 
advisers who are not entitled to vote.  The Chairman of 
the Committee should be a Fellow of the Institution and 
either a Chartered Engineer or a person of similar 
experience and standing in the profession.  The 
Chairman acts as the Chief Executive of the Scheme 
and is required to attend Council meetings to report on 
the operation of the Scheme.  The voting members of 
the Committee should normally be members of the 
Institution, registered as Engineers with the UK 
Engineering Council and collectively represent the 
following areas of expertise in the railway signalling and 
telecommunications profession: 

 Railway safety authority; 

 Mainline railways infrastructure manager; 

 Mass transit railways infrastructure manager; 

 Signalling suppliers, equipment and systems; 

 Telecommunications suppliers, equipment and 
systems; 

 S&T consultancy. 
The Committee members are chosen so that no single 
interest, company, industry sector or railway 
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administration predominates and that collectively they provide 
expertise and experience in the relevant technologies and 
processes of the S&T engineering profession and effective 
representation of the public interest. 

Ex-officio members of the Committee include the IRSE 
President, the IRSE Chief Executive, the Licensing Registrar and 
the Licensing Scheme Treasurer.  Advisers include a nominated 
representative from a non-UK section. 

Decisions of the Committee are made where possible on the 
basis of a general consensus.  If a decision cannot be made by 
this approach a vote is conducted and a majority must be 
reached for a proposal to be carried.  In the event of a tied vote 
the proposal is lost and a new proposal must be devised and 
submitted for decision. 

The Committee meets approximately at two monthly intervals 
and the Chairman of the Committee reports the proceedings of 
the Committee to each meeting of Council. 

A TYPICAL MEETING 
Meetings of the Committee are structured with a formal agenda 
to ensure that all the responsibilities of the Committee are 
considered and dealt with appropriately.  The meeting 
commences with a reminder to members that its business is 
confidential, must be conducted impartially and that any conflicts 
of interest must be declared.  Minutes of the meeting are taken 
for the record and are made available upon request to the UKAS 
external auditors so that they can check that the business is 
being conducted properly and in accordance with the 
requirements of the ISO standard. 

The format of the agenda ensures that the following issues 
are dealt with: 

 The Licensing Registrar’s report; this covers the licences 
issued since the last meeting, the number of current valid 
licences, progress with the annual programme of audits of 
the Assessing Agencies, and approvals of Assessing Agency 
competence assessors, technical mentors and internal verifiers; 

 The Audit sub-committee report; this covers the audit 
reports on Assessing Agencies and approves, suspends or 
extends the permission to the Assessing Agencies to 
operate the Scheme; 

 The Complaints sub-committee report; this deals with any 
complaints received and recommends the action to be taken 
on the complaint; 

 The Finance report; this is where the Treasurer reports the 
current income and expenditure of the Scheme against the 
budget for the period and the Committee decides if any 
corrective action is required; 

 The Procedures sub-committee report which submits for 
approval any new or revisions to the Scheme operating 
procedures; 

 The Licence Development sub-committee report which 
submits for approval new or revisions to the standards for 
licence categories; 

 The Management Review sub-committee report which alerts 
the Committee to changes or improvements to the Scheme 
that should be considered; 

 And finally there are usually two or three additional items of 
topical interest to the Committee that are taken as Any 
Other Business. 

 

In a typical meeting the Committee will deal with over 200 
licence applications, dozens of approvals for competence 
assessors, technical mentors and internal verifiers, monitor the 
annual audit programme of the 30 Assessing Agencies and 
approve audit reports from about five of them, give 
consideration to any complaints received against licence holders, 
approve perhaps one or two amendments to the licensing 
procedures and/or the standards for the licence categories, 
discuss and agree suggestions for continuous improvement to 
the Scheme, note the present state of the finances of the 
Scheme and finally determine what action to take on any matters 
raised as any other business. 

A meeting usually lasts about 3 hours and all the participants 
(excluding the IRSE staff members) are volunteers who give their 
time and expertise willingly to this important aspect of the 
Institution’s work and for which the IRSE Council is grateful. 

Membership of the Committee 
The current membership of the Licensing Committee is as follows: 

Ken Burrage 

Voting 
Members 

Constituency Affiliation 

Ken Burrage 
(Chairman) 

Scheme Senior Engineer IRSE 

John Colvin Mass Transit (consultancy) Lymberg 

Les Braithwaite Suppliers (signalling 
equipment and systems) 

Signalling 
Solutions 

Andy Heath Mass Transit (infrastructure 
owner) 

LUL 

Francis How Suppliers/IRSE Council Rail Industry 
Association 

Ian Maxwell Railway Safety (public 
interest) 

ORR 

Alan Metcalfe Suppliers (signalling 
equipment and systems) 

Siemens 

Julian Mew Suppliers (telecom 
equipment and systems) 

Thales 

Marie Milwain Suppliers (equipment and 
systems)  

Delta Rail 

Mike Moore National Occupational 
Standards 

City and 
Guilds 

Maurice Poole Mass Transit (consultancy) Soter Tec 

Mark Twigg Mainline (infrastructure 
owner) 

Network Rail 

  Ex-officio non-voting   

David Weedon IRSE President IRSE 

Martin Govas IRSE Treasurer IRSE 

Richard Hobby Registrar IRSE 

Colin Porter IRSE Chief Executive IRSE 

  Advisers non-voting   

Richard Bell IRSE non-UK section Australasian 
section 

Paul Mann Technical adviser (NSARE) Atkins 

Philip Wiltshire Technical adviser (quality 
standards) 

Consultant 
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The 2014 Annual General Meeting of the Australasian Section was 
held in Brisbane on Friday 21 March as part of the 1st Technical 
Convention Programme of 2014.  The AGM meeting commenced 
at 11:00.  There were 99 members and 41 visitors in attendance.   

Robert Baird, Chairman of the Section chaired the meeting 
with the IRSE President, David Weedon and the country Vice-
President, Steven Boshier also in attendance. 

The Chairman opened the meeting by welcoming the members 
to the AGM and listing apologies that had been received for 
absence.  The minutes of the previous AGM held on the 15 March 
2013 in Adelaide were confirmed as were the Committee Reports 
and Financial Statements received.   

The Chairman then announced the awards for 2013.  
The Shining Light Award for the best weighted grade average 

in the Graduate Diploma of Signalling and Telecommunications 
course at Central Queensland University was awarded to Luis 
Evangelista – John Holland Rail.  The award consisted of a plaque 
and a cheque for A$2000. 

Neither the Byles and Calcutt Award for the best paper 
presented by a younger member (under 35), nor the Semaphore 
Award for an outstanding performance in the IRSE Examination, 
was awarded this year. 

The Chairman then announced the composition of the 
committee for 2014/2015.  (see panel)  

Robert Baird then invested Peter McGregor with his badge of 
office and invited Peter to take the Chair of the meeting. 

Special thanks was given by the New Chairman to former 
Committee members, Michael Forbes and Richard Stepniewski  
for all their hard work over the past few years.   

The Chairman then invited the President, Mr D. Weedon to 
present an address.  The President reflected on his Presidential 
Year which was drawing to a close and considered what had been 
achieved by existing and new sections throughout the world, 
especially the Australasian Section in its 60+ years of existence.   

He pointed out that when the Australian Section was first 
formed 1947 there had been 34 members.  This year the Section 
had 797 members and constituted 16% of the Global membership.   

The president then showed some slides of his present work 
on the increase of capacity through London by means of 
“Thameslink”, an upgrading of an existing line.  Maybe lessons 
learnt from this work could be applied within Australasian cities!   

The President touched briefly on the need for greater focus 
on professional development and competency, which had been 
a recurring theme in discussions with members and Local 
Sections around the world.   

His address concluded 
with much acclaim from 
the audience, and the 
AGM closed at 11:50. 

AUSTRALASIAN SECTION 
Report by Tony Howker 

(Right)   Shining Light Award:  Luis Evangelista being presented with the award by outgoing Chairman, Robert Baird. 

(Below)   Australasian Committee 2014/2015:   
(from the left – back row):   Tony Howker, Ken Karrasch, Peter Symons, Steve Boshier, Paul Huth, Trevor Moore,  
   Robert Baird, IRSE President Dave Weedon, Charles Page and Marvind Maharaj 
(from the left – front row):   Mark Fynmore, Mayank Jain, Cassandra Gash, Glenn Miller,  
   Australasian Chairman Peter McGregor, Sundar Sundareswaren, Peter Hughes and Australasian Secretary Les Brearley 

Report by Tony Howker, photos by Les Brearley 
AUSTRALASIAN SECTION 2014/5 

Officers  
Chairman Mr P J McGregor (Peter) - NSW 
Vice-Chairman Mr G Miller (Glenn) - Victoria 
Secretary Mr L. Brearley (Les) - Queensland 
Treasurer Mr G Willmott (Geoff) - South Aus.  
Country Vice-President Mr S Boshier (Steve) - Victoria 

Committee    
Victoria Mr B Luber, Mr A Howker,  

 Mr N Thompson, Miss C Gash 
New South Wales Mr T Moore,  Mr K Sundareswaran 
Queensland Mr M Fynmore, Mr K Karrasch,  
 Mr P Huth, Mr P Hughes 
South Australia Mr M Jain 
Western Australia Mr W Milburn, Mr A Maharaj,  
 Ms R Taylor 
New Zealand Mr J Skilton, Mr A Neilson 

Other members of the committee - 
IRSE Junior Vice-President Mr C R Page 
IRSE Member of Council Mr P Symons 
Past Chairman  Mr R Baird 

Auditor (not a committee member)  Mr G Cumming 

ANNUAL GENERAL MEETING 
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Friday 14 March, the day of the Swiss AGM and technical visit to 
SBB’s Wayside Train Monitoring Systems group, saw some old 
friends meet at Zurich airport.   

Three years ago the IRSE Swiss Section has started a tradition 
by inviting the Senior Vice President to address their AGM.  In 
keeping with that tradition, section chairman Markus Montigel 
had thus invited Christian Sevestre along with ÖBB’s August Zierl 
and your reporter to join him and had arranged a visit to to the 
Operational Control Centre (OCC) East of SBB Infrastructure, 
located at Zürich airport, organised by Rolf Gutzwiller.   

Eckehard Schär, Head of Technical Operations, who took an 
obvious pride in showing us around “his” facility, greeted us. 

The Presidential Delegation at OCC East              photo:  Eckehard Schär   

SBB is forecasting a significant growth of traffic, of some 20 to 
60% in passenger kilometres in the corridors in the northern and 
eastern parts of the country, between 2009-and 2030.  

It is taking several steps to address this growth, ranging from 
infrastructure construction projects, achieving shorter headways 
and concentrating network control.  By 2016 the 3 existing 
Betriebsleitzentralen (Traffic Control Centres), as well as the 
twelve Remote Control Centres operating 700 stations and  

SWISS SECTION 
Report by Wim Coenraad 

SBB Operational Control Centre East at Zürich Airport 

Projected percentage growth in Passenger Traffic 2009-2030 (passenger/kilometers) 

             (SBB) 

Increase less than 20% 
Increase 20-30% 
Increase 30-40% 
Increase 40-50% 
Increase 50-60% 
Increase greater than 60% 

130 locally controlled stations that 
were in operation in 2009, should 
be operated from in four such OCCs.  An OCC will group the 
core operational processes for running the railway, i.e. operating 
and scheduling trains and informing passengers with the 
infrastructure monitoring and intervention functions.  In an OCC 
traffic managers will operate the controls, schedulers will regulate 
train traffic in their sector and information specialists will manage 
customer information.  SBB developed these processes in 
cooperation with the Technical University (ETH) to cope with the 
expected increase in traffic of about 60% over the 400 000 
passengers that move through the region daily at present.  The 
Zürich OCC served as the model where these processes were 
implemented.  The OCC West in Lausanne and the OCC East in 
Zurich already are operational, OCC Centre in Olten and OCC 
South in Pollegio are under construction.  

OCC Locations and Evacuation Arrangement                (SBB) 

Project these locations onto  a map of Switzerland and a big 
white spot in the centre becomes visible.  This marks the part of 
Switzerland where private railways operate, even though many 
trains, including SBB’s, transit the Alps over their tracks such as 
on the BLS.  Coordination on a national level is through the 
Operational Control Infrastructure (OCI) in Berne. 

If an OCC fails, or needs to be evacuated, its partners can 
take over, whilst traffic continues in automatic mode, according 
to the timetable.  Meanwhile staff from the evacuated OCC is 
transferred to one of the neighbouring OCCs, where spare 
workstations are waiting for them when they arrive some three 
hours later.  If all goes to plan that is.  Their local knowledge will 
still be required to deal with any deviations from the plan, such 
as rerouting trains in their own sector, so hopefully the original 
emergency that caused the evacuation of the OCC will not also 
disrupt the traffic in that sector within those three hours too 
much.   

OCC East being located in a building on the airport and the 
Zurich airport station beneath it, does suggest some interesting 
worst case scenarios though. 
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Sector Team Organisation                        (SBB) 

 

In the OCC two control floors house four sector teams of 
some eight workstations in a circular arrangement, reminiscent 
of the petals of a flower with the sector’s scheduler and 
assistant scheduler at its centre. 

In developing this OCC concept some interesting human 
factors issues arise.  For one thing the Swiss have a strong bond 
with their local community, the “Gemeinde”.  Motivating staff 
to leave the 130 local control centres and start work in one of 
the four OCCs is a delicate process.  Also, in case of an OCC 
evacuation, the real challenge apparently is not in moving the 
staff to the other OCC or finding them hotels, but making sure 
they can be relieved at the end of their shift. 

And if you do have a situation in your OCC, how do you 
make sure the crisis staff can be spotted on the floor and 
recognise each other and their role?   
That one is fairly easy: give them each their 
colour coded high-viz vest specifying their 
role to wear.  

The pictures show your incoming 
president all ready for his new IRSE role as 
the “Leader of the Control Room” and our 
Austrian colleague (top picture) as the 
“caretaker”. 

(Right and below)  OCC East Control Floors             (SBB) 

Workstation in  
Situation Control Mode             
(SBB) 

Christian Sevestre Ready to 
Assume Command 

 

       photo:  Wim Coenraad  
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Figure 4:   Christian Sevestre gets a helping hand 

Following the Technical Visit, in the early evening of a wonderful 
sunny spring day, Swiss Section Members made their way along 
the shore of Lake Lucerne to the Verkerhrshaus for their third 
AGM and Annual Dinner.  Thanks are owed to Heinz Walser for 
pointing us in the right direction and explaining to non-locals the 
challenges and opportunities of taking the other, longer way 
around the lake.  

Figure 1:   Swiss Section members assemble for their AGM 

Prior to the official business Section Chairman Markus 
Montigel welcomed the  IRSE Swiss Section members and their 
special guest of honour Senior Vice President Christian Sevestre, 
his wife Nina, ÖBB’s August Zierl and past-president Wim 
Coenraad. 

Five new Swiss Section members were welcomed to their first 
AGM where 31 members eligible to vote heard Markus Montigel’s 
account of the section’s business.  Seven companies and 57 
members now make up the Swiss Section and it was hoped that 
their new electronic membership application form would support 
much more non-UK members to master the first hurdle on their 
way to becoming a member.  

Markus also announced a Special Event will be held in 
September that will allow the 30 known prospective IRSE 
members to fill out the IRSE application between the four 
courses of a meal. 

Apparently meals are Markus’ secret weapon as a few 
minutes later BLS’s Daniel Pixley, newly co-opted to the 
committee as Markus’s intended successor, admitted to having 
been convinced to accept that opportunity earlier that week 
over a meal with Markus.  

The meeting continued to approve the annual reports, 
accepted the auditors’ report by Oskar Stalder and Beat Keller 
on the section’s financial matters.  Treasurer Werner Welti’s 
budget proposal were met with approval as were the proposals 
to appoint Mrs Beatrice Müller as committee member 
responsible for PR and Rolf Seiffert as intended successor to the 
treasurer. 

After the official business was concluded, members were 
addressed by the Verkehrshaus director Martin Bütikofer, and 
subsequently enjoyed their annual dinner, no doubt silently 
wondering if more recruitment lay in store.   

Christian Sevestre delivered his keynote speech on ATP and 
ERTMS developments in France as well and the upcoming 
French Railway Reform.  

SWISS SECTION 

Figure 2:   Markus Montigel opens AGM 

ANNUAL GENERAL MEETING 

Figure 3:   Heinz Walser and Verkehrshaus director toasting 

During the meeting, the Swiss Section programme was 
announced and includes these upcoming events: 

 23 May: CENELEC standards presentation in Berne; 

 19 Sep.: new Gotthard base tunnel and its control centre; 

 14 Nov.: visit to Schweizer Electronic to see their warning 
systems for track workers and level crossing protection; 

 28 May – 1 June: hosting the 2018 IRSE International 
Convention in the Ticino area of Switzerland. 

Report and photos by Wim Coenraad 
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On 6 February 2014, the Midland and North Western section 
visited Network Rail’s training centre at Walsall to learn about 
level crossing obstacle detector systems from David Jones of 
Network Rail’s signalling design group in York, and Phil Neep 
who is based at the training centre. 

The afternoon started with Phil leading us to one of the out-
door training areas at the centre, where examples of the various 
items of equipment we would be hearing about are installed in a 
simulated trackside environment.  We then retreated indoors to 
listen to a fascinating presentation by David who recounted how 
his working life had come to revolve around obstacle detectors 
for level crossings since the Ufton Nervet level crossing accident 
10 years ago, where there were several fatalities when an HST hit 
a stationary car at an automatic half barrier crossing. 

Network Rail’s objective has been to devise a fully automated 
level crossing with an equivalent level of safety to a manually con-
trolled barrier crossing supervised by a signaller directly or via CCTV.  
Despite the level of automation, this is known as an MCB-OD 
crossing (Manually Controlled Barriers with Obstacle Detector) 
because the operating rules for road users and train drivers are 
identical to an MCB-CCTV, and the signaller is provided with 
manual controls for use in degraded operating modes. 

The key systems at an MCB-OD crossing (in addition to 
standard barriers, road lights and protecting signals) are: 

 RADAR - that provides a high integrity (SIL 3) means of 
detecting objects on the track that might be large enough to 
derail a train. This is a Honeywell system that originated in 
Germany where it is installed at more than 200 level 
crossings; 

 LIDAR - system that is lower integrity but more sensitive – 
this is security surveillance equipment that aims to detect 
humans standing or lying anywhere within the barriers. The 
specification is to detect 95% of 9 year old girls;  

 BARRIER PROTECTION MANAGEMENT - system that uses 
standard road traffic control inductive loops cut into the 
tarmac below the barriers – this is only installed where 
surveys show a risk of road traffic backing up across the 
crossing, and is aimed at preventing the damage to barriers 
that can occur if they lower onto a car which then moves 
away;  

 VIDEO RECORDING SYSTEM - aimed at recording misuse 
of the crossing by road vehicle drivers for possible 
prosecution.  There are six cameras recording an overview of 
the crossing, approaching traffic, close-up of vehicle 
numberplates and even the flashing road lights so there can 
be no doubt when a driver has ignored the warnings; 

 LOCAL CONTROL FACILITIES – a conventional local control 
unit, and a separate crossing clear unit that allows the 
crossing to continue to operate automatically in the event of 
obstacle detector failure with a local operator authorising 
the protecting signals to clear after making a visual check 
when the barriers have lowered. 

There are now 22 MCB-OD crossings in operation with many 
more planned as Network Rail implements its operating strategy 

to close small signalboxes and gate boxes and migrate control to 
twelve Route Operating Centres.  The main teething problems 
have been dirt obscuring the lidar lenses, which was been solved 
by fitting a motorised shutter, and high resistance relay contacts 
which are nothing to do with novel equipment (but the logic for 
the crossing does require a lot of relays).  The detection systems 
have proved to be tricky to set up prior to commissioning – both 
radar and lidar need to “learn” the view that they see of the 
unobstructed crossing, and this view inevitably changes over the 
commissioning weekend as the old crossing equipment is 
removed.  Adjustments to palisade fencing can be particularly 
troublesome as the profile of the metal posts makes an ideal 
radar reflector. 

One of the hopes for the future is to reduce the number of 
relays by using a high integrity logic controller – Siemens have 
taken the lead here by using WESTRACE as part of their modular 
signalling solution, but industrial standard PLCs with a suitable 
safety rating should also be suitable. 

MIDLAND & NORTH WESTERN SECTION 
Report by Ian Mitchell 

Obstacle Detection 
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The Minor Railways Section visited the Old Dalby test track in 
Leicestershire on Saturday 15 February, 2014.  Made famous in 
the 1984 film “Smash Hit” showing impact testing of a nuclear 
flask, which involved it being hit by a train, the facility includes a 
14 mile test track located only an hour from Derby with a rail 
connection to the national network at Melton Junction. The facility 
is currently (at the time of our visit) operated by Serco on behalf 
of London Underground (LU).  As the testing of the new LU stock 
is completed it will be  handed over to Network Rail to create 
one of two sites of the planned Rail Innovation and Development 
Centre. 

Hosted by Mr Paul Mansell representing LU, the 15 delegates 
from the section met at the Old Dalby location and after an 
induction, began with a ride on one of the new London 
Underground S-stock trains (train number 127) driven by Mr Hugh 
Garratt.  During a series of test runs, members were able to see 
how the control and communication systems on the train 
operated and the layout of the cab and cab displays.  The testing 
of the new trains is thorough, ensuring that door controls, 
signalling indications and communication systems, such as pre-
recorded announcements and passenger information displays in 
the coaches are working correctly. So far, of the 190 trains on 
order, 111 trains have been successfully tested, commissioned 
and accepted into service in the capital.  

The test runs also enabled members to see the control 
methods used on the test track, a simple, effective system of one
-train working, using radio control supervised by a central 
controller based in the Asfordby Test Centre control room.  
Understanding position of stock being tested is crucial as the 
layout is split into two main test lines, which can be further 
subdivided into blocks depending on the nature of the test, 
storage requirements etc.  There is the group of sidings at 
Asfordby and at Old Dalby, with the triangle and mainline 
connection controlled by token release with the signaller at 
Melton Junction to and from the main line.  Line speeds for 
testing can be up to 100 mph (167 km/h) currently, with 
work underway to increase this for future testing needs.  

The Old Dalby section of the facility is ideal for testing 
LU stock at a 60 mph (98 km/h) line speed, with a track 
having a mixture of concrete and wooden sleepers containing 
both welded and jointed rail, combined with cuttings, 
embankments, curves of varying degrees and a range of 
gradients plus parallel testing with 25 kV trains possible 
gives a good model of mainline, terminal and depot 
locations on LU.  Electrification as per LU fourth rail has 
been installed for the test programme, and the proximity of 
the site to the Bombardier works where the new trains are 
being built is an added advantage.  The facility even boasts 
a “virtual tunnel” where the arrangements for the signalling 
make the trains think they are underground when in fact 
they are sailing through a field in Leicestershire. 

However, Old Dalby is much more than the term “test 
track” or indeed the LU testing area at might imply.  Once 
part of the St Pancras to Nottingham via Corby line, the 

track has all the features typical of a mainline railway, so is also 
an ideal location for testing rolling stock destined for Network 
Rail infrastructure.  Indeed, various designs of Overhead Line 
Equipment (OLE) are installed throughout the line, with next 
generation designs similar to that proposed for the Great 
Western Main Line electrification scheme under test.  In the past, 
the Pendolinos were tested at Old Dalby (the famous flat curve 
has recently had its cant re-instated), as was the early stage of 
the proposed ERTMS for the West Coast Main Line.     The  
25 kV OLE has been de-energised during the recent past, 
however with the testing of new electric rolling stock soon to 
commence, a programme of maintenance and upgrading has 
just been completed to enable re-energising of the OLE for 
virtually the full length of the line.  The Asfordby Test Centre 
includes sidings and a workshop with 25 kV overhead line 
electrification to allow the new stock to enter the workshops. 

Section members were treated to a tour of the state-of-the-
art Asfordby Test Centre workshops and training area, where any 
snagging work coming out of the LU S-stock testing programme 
is carried out.  Following the workshops visit, section members 
retired to the main buildings where a buffet lunch was served 
and a very interesting presentation about the past, present and 
future of the Old Dalby facility was ably delivered by Mr Paul 
Mansell.  It was heartening to see how with the continued growth 
of the UK Rail Industry, there is significant investment in the Old 
Dalby facility by both Transport for London and Network Rail.  It 
was clear that with both OLE and d.c. electrification, a capability 
of line-speeds of up to 100 mph and a range of track and 
infrastructure conditions, Old Dalby offers tremendous potential 
for future testing of rolling stock and signalling systems. 

A vote of thanks was given by Major Ian Hughes at the end of 
an extremely informative and enjoyable visit.  Thanks must also 
go to Serco, LU and Mr Paul Mansell for hosting the Section. 

MINOR RAILWAYS SECTION 
Report by Dr Liesel Von Metz 

Visit to the Old Dalby Test Track 

1 

2 
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Feedback regarding April IRSE NEWS 
Regarding your recent News View article, I may have the 
following thoughts on this industry issue.  As a young engineer 
with an electronics degree and trying to join the railway industry, 
I noticed the following: 

 Most of signalling testing engineer positions at entry level 
already require an IRSE licence, this means that already the 
entry standard is high; 

 How many companies are willing to hire an engineer with no 
signalling experience, train him and pay for his IRSE licence; 

 How many engineers do have the money to undertake 
training courses, covering themselves the expenses and 
having the risk that might not even get the signalling tester 
job. 

The fact that all positions require railway experience, directly 
advertised at company's website or recruitment agencies, 
automatically sets the profession as closed/difficult to enter to 
non-railway engineers, to those that are willing to become rail 
engineers, to them that might have full capabilities to become 
excellent testing engineers just because they do have a solid 
background in electronics and know how the circuit works and 
they do not  just find this job as a "good for start" within the rail 
industry, which might be the case for others. 

IRSE is a robust professional organisation that definitely does 
not have the responsibility over this.  I think it is mainly HR issue 
and the fear to invest to young engineers, and the mentality to 
save more money by hiring HND engineers and train them. 

I do understand that signalling testing might not require 
BEng or MSc on Electronics to do the job but with the 
development of signalling in  a few years they will need more 
qualified people to recruit and this problem will get worse in the 
following years. 

I have joined the rail industry as a graduate engineer and I 
wish that things were less complicated for engineers to become 
railway signalling ones.  I think facing the issue with honesty and 
transparency by interacting with potential candidates it would be 
good to understand why there is a huge gap between company's 
advertised post requirements and candidates qualification and 
skills. 

Konstantinos Banias 

A note for those using IRSE’s 
mycareerpath online PD recording 

system 
The Engineering Council have recently revised the requirements 
for Engineering Technician, Incorporated Engineer and 
Chartered Engineer, strengthening the commitment element of 
becoming a registered engineer or technician, and have included 
a new competence titled “Exercise responsibilities in an ethical 
manner” (E5).  There are also some minor changes to the 
examples for some of the other competences. 

The profiles within the mycareerpath system have now been 
updated and have the abbreviated titles: EngTech (2014), IEng 
(2014), CEng (2014), to distinguish them from the previous 
versions.  However if you have started using any of the old 
profiles, they will still be available to you to and the Engineering 
Council has given a period of two years (until February 2016), 
when registration would still be accepted on the old profiles (ie 
those without E5).  If you register with mycareerpath now and 
start using the EngTech, IEng, or CEng profiles you will only have 
access to the new 2014 set (ie those with E5).  For further details 
you are recommended to review the new 3rd edition (Feb 2014) 
of UK-SPEC available via the IRSE’s website or the Engineering 
Council’s at www.engc.org.uk. 

FEEDBACK 

News from Bulgaria 
A little while ago I wrote describing one of the ‘real world’ 
problems that members may have to deal with, concerning a 
stork and a GSM-R tower (sounds like a children’s story).  Well 
seasons pass and the relevant bureaucracy eventually issued a 
permit to allow demolition of the second nest.  

Further consultations developed a new strategy somewhat 
akin to the Maginot Line (younger members refer to Google) 
literally bristling with discouraging protrusions.  

However, come the spring and a young stork’s mind 
obviously turn to thoughts of house and home so I enclose this 
photograph. 

The obvious question is; what now? 
Arthur Haberlin, Resident Engineer Systems 

Plovdiv-Svilengrad Railway Supervision Team (PSRST) 

ANNOUNCEMENTS 

IRSE MERIT AWARDS 
IRSE Merit Awards, introduced in 2006, are awarded by the 
Council to a volunteer or staff member anywhere in the world to 
recognise meritorious service to the Institution.  Nominations 
can be made by any member.  Meritorious service is defined as 
making a substantial contribution to the Institution’s work over a 
period of time by organising activities, or carrying out specific 
tasks which have furthered the Institution’s aims and objectives.  
The award consists of a suitably engraved plaque. 

If you think of someone who should be considered for such 
an award, please contact the Chief Executive at hq@irse.org 
with details of why they should be considered. 

Colin Porter 

The original problem 
(from IRSE NEWS 
Issue 191) 
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JMDR providing services with more than 200 critical resources globally (96 permanent staff)



MEMBERSHIP MATTERS 
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Current Membership:  5021 

ADMISSIONS 

Affiliate 
Abdullah N CMC Engineering  Malaysia 
Abibullah A A WS Atkins (India)  India 
Ahamed S WS Atkins (India)  India 
Allam N Transport for London UK 
Anggorowati E A Ministry of Transportation Indonesia 
Baihaqi L Ministry of Transportation Indonesia 
Bandaru K Infotech Enterprises  India 
Bates J W Siemens Rail Automation  UK 
Bellett S J MGB Engineering  UK 
Bharadwaj H.N M WS Atkins (India)  India 
Challa VP K Infotech Enterprises  India 
Chellapuram R R Infotech Enterprises  India 
Coull G Network Rail UK 
Dayala M Hyder Consulting India  India 
Diwan S WS Atkins (India)  India 
El‑Chehabi M Embassy of the USA Qatar 
Farooq O Network Rail UK 
Fung D S MTR Corporation  Hong Kong 
Gelu S Infotech Enterprises  India 
Green L Balfour Beatty Rail UK 
Gupta N WS Atkins (India)  India 
Hopkins E Tube Lines UK 
Jacob B WS Atkins (India)  India 
Jain A WS Atkins (India)  India 
Kamundala M R WS Atkins (India)  India 
Kayarthodi G WS Atkins (India)  India 
Kokkonda P K Infotech Enterprises  India 
Kondepudi A K WS Atkins (India)  India 
Kondibyle S WS Atkins (India)  India 
Kopuru B S Infotech Enterprises  India 
Korlagunti R Hyder Consulting India  India 
Kulkarni P Hyder Consulting India  India 
Kumar P Infotech Enterprises  India 
Lai C F MTR Corporation  Hong Kong 
Lau K Y MTR Corporation  Hong Kong 
Law C Y MTR Corporation  Hong Kong 
Madiwalar B WS Atkins (India)  India 
Mak K F MTR Corporation  Hong Kong 
Manlove S Balfour Beatty Rail UK 
Mihailescu A Thales Systems Romania Romania 
Mishra V K WS Atkins (India)  India 

Mohamed Yusuf  TA TVM Sig and Transport’n  India 
Mohammed Rafiq U K WS Atkins (India)  India 
Moorthi S WS Atkins (India)  India 
Mukku H Infotech Enterprises  India 
Murahari K K Infotech Enterprises  India 
Muralidharan M Alstom India  India 
Narasimman S K TVM Sig and Transport’n  India 
Narendran S B WS Atkins (India)  India 
Natarajan G WS Atkins (India)  India 
Nisha S WS Atkins (India)  India 
Pabla M S Balfour Beatty Rail UK 
Pandey A Hyder Consulting India  India 
Pang C C MTR Corporation  Hong Kong 
Peachey P Exxell UK 
Polavarapu S Infotech Enterprises   India 
Potdar C Hyder Consulting India  India 
Poveda H UTE Op.Tranvia de Murcia Spain 
Pradeep A WS Atkins (India)  India 
Pradeep N WS Atkins (India)  India 
Puspitasari A Ministry of Transportation Indonesia 
Ramesh S A & M Signalling Services India 
Raparthi R Infotech Enterprises  India 
Revadala S WS Atkins (India)  India 
Roy Chowdhury R WS Atkins (India)  India 
Saminatham D TVM Sig & Transport’n  India 
Shanmugaraj T TVM Sig & Transport’n  UK 
Shrivastava P Infotech Enterprises  India 
Sugiana A Kwangwoon University South Korea 
Sukhatme S WS Atkins (India)  India 
Suresh D K WS Atkins (India)  India 
Vaxevanos A Signalling Solutions UK 
Venugopal V WS Atkins (India)  India 
Watson D A Balfour Beatty UK 
Wiyono V W Cirebon - Kroya Indonesia 
Wong C W  MTR Corporation  Hong Kong 
Wong K O MTR Corporation  Hong Kong 
Wood A J Parsons Brinckerhoff UK 
Yaligar P Infotech Enterprises  India 
Yasir M WS Atkins (India)  India 
Yuen S C MTR Corporation  Hong Kong 

We have great pleasure in welcoming the following members newly elected to the Institution: 

Please note that all applications to sit modules of this year’s exam are made online and the deadline by which we must receive 
them is 30 June 2014.  If you have not applied by this method before, please go to the home page of  

IRSE’s website (www.irse.org), click on ‘Register’, and follow the instructions.   
A guidance document is also available on the IRSE Exam page of the website. 

Please note that applications can only be accepted from those who are fully paid-up members of the Institution at the time of applying 

IRSE PROFESSIONAL EXAM 2014  


