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Front Cover:   
Monday 15 August 2011:  Construction work on the 
Hanzelijn with signals and a GSM-R mast prominent.   

Below:  Progress on the 5 July 2011. 

     The Hanzelijn is the 50 km long new double-track 
railway line connecting the Dutch towns of Lelystad and 
Zwolle.  A visit to the line, including a trip on a test train, 
will be a part of the Dutch Section’s festivities celebrating 
the IRSE’s centenary.  

     A report on the handover of the line for testing can be 
found on page 20 of this edition of the NEWS. 

     More photos of the construction can be found on 
www.hanzelijn-hattem.nl    

Photos:  Stefan Verkerk 
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NEWS VIEW 178 
 A New Recruit's View  

I am the Assistant S&T Manager for the Ffestiniog and Welsh Highland Railways in the 
UK, where I have been rapidly learning all of the complexities of our signalling systems 
and the regulations which surround this.  My previous career was as an embedded 
software engineer so the change into railway signalling has been a challenge! 

I joined the IRSE Minor Railways Section following an IRSE Technical Visit to Cae 
Pawb, which is the flat crossing where the Welsh Highland Railway crosses the 
Cambrian Line and the National network.  This is interlocked with the ERTMS system 
where I was acting as a ‘tour guide’. 

I was recently asked if I thought that joining the IRSE had been worthwhile, the 
answer has to be an emphatic “Yes”.  Membership has brought me and the railway a 
range of benefits.  I have been on some IRSE Minor Railways Section visits to other 
railways and this has been invaluable to me in seeing how problems have been 
overcome in different, cost effective and innovative ways, whilst avoiding the stigma 
of “If Network Rail don’t do it this way then it must be wrong”. 

I attended the Minor Railways Section technical seminar in Kidderminster in 
November last year, which had a range of interesting presentations and was also a 
great opportunity for networking with people from other railways and various 
suppliers who also attended.  

Arising from discussions there, four IRSE members visited the Welsh Highland 
Railway to carry out an annual level crossing test for our three recently installed level 
crossings.  It is hoped to make this an annual visit with the aim of providing a training 
facility for people who are from other minor railways or who are working towards full 
certification who would otherwise be unable to get any hands on training on level 
crossing testing.   

I am hoping to attend the Signalling Maintenance & Inspection Technical 
Workshop in September as this will be valuable training for me. 

Membership of the Institution also provides me with the reassurance that if I get 
really stuck or just need some friendly advice, there is a body of expert knowledge 
available to me. 

Tim Prent 
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PRESIDENTIAL ADDRESS 

INTRODUCTION 
There is only one way that I can begin this Address, and that is 
by paying tribute to Claire Porter, the IRSE’s President in its 99th 
year.   

As I suspect I am about to discover, Presidential duties are 
onerous, and doubtless it is impossible to satisfy everybody’s 
needs and expectations.  Claire has taken all this in her stride 
whilst still meeting the demands of her role in Thales.  Mindful 
of the international nature of the Institution, she has visited 
many places around the world as part of her duties, including 
notably China where there is growing interest in the IRSE.  She 
has chaired Council and other Institution meetings with what I 
would describe as a “quiet effectiveness”.  She has led the work 
to review and modernise some key aspects of the Institution, 
and she has above all admirably fulfilled the role in what is still, I 
regret to say, a male-dominated profession.  Claire’s year as 
President will, I am sure, rightly be remembered in the history of 
the Institution, and for all the right reasons. 

I also need to say another “thank you”, and that is to the 
many people who have been involved in my election as 
President, and the even greater number who on hearing of it, 
have offered their congratulations, best wishes and support.  It 
is an honour to be elected as your President, and more than 
that, it is a unique privilege to be accorded that honour in this 
our Centenary Year. 

It is difficult to think of a more significant event in the life of 
any organisation than to pass such a major milestone.  The 
Centenary is of course an occasion for looking back, and the 
IRSE is rightly proud of its heritage.  Over the years many 
eminent engineers have contributed to its work and to the 
profession of railway signalling and telecommunications, and it 
was of course through the formation of the IRSE in 1912 that 
the profession was given formal recognition.   

More importantly than reflecting on our past, the Centenary 
must be a stimulus for looking forward, something that is 
emphasised by the Institution’s theme for the year – “100 Years 
of Facing the Future”.  We live in a world where demand for 
more and better transport continues unabated, set against a 
backdrop of rapidly growing pressures on natural resources 
such as energy and land.  These are challenging and exciting 
times for railways in general, and for railway engineers in 
particular. 

MY BACKGROUND 
My career as a railway engineer has largely been confined within 
the shores of Great Britain, and therefore members of the 
Institution outside the UK may not know a great deal about me.  
So, and in keeping with the tradition of presidential addresses, 
it is appropriate that I say a little about myself. 

My first ongoing encounter with railways began when I 
became a commuter at the age of fourteen, making the journey 
on the single line between Lymington (on the central south 
coast of England) to Brockenhurst about four miles away, where 
I attended grammar school.  To be honest, I took little notice of 
how the railway operated during those daily journeys.  I didn’t 
come from a railway family, and had no notion that my future 
might be bound up with railway engineering.  But I do 
remember leaning out of the carriage window occasionally and 
observing the curious ritual of a token being exchanged 
between the train driver and the signaller at Lymington Junction 
Signal Box.  Little did I imagine that this was also a token of 
what was to become my career. 

By the fortuitous intervention of a friend at Brockenhurst 
College, I applied for a place to study as an undergraduate at 
Cambridge University.  I well remember proudly showing to the 
professors who interviewed me a small book I had written on 
semiconductor electronics (there was only ever one copy, and I 
still have it).  I like to think it was pivotal in winning me a place 
at Gonville and Caius College, where I spent three magical, 

IRSE Presidential Address 2012 
By Francis How, MA, CEng, FIRSE 

Address given in London on 20 April 2012 

Token exchange at Lymington Junction    (Picture courtesy of Kevin Lane, Flickr) 
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stimulating and formative years.  When the time came to leave, I 
found myself in the enviable position of being offered several jobs 
– almost unheard of these days, in the UK at least.  One was with 
British Rail, to whom I had applied for a place on their S&T 
Engineering Management programme.  I turned down the other 
jobs, principally because British Rail was the only company that 
offered formal training; all the others talked vaguely about “learning 
on the job”, something that I found singularly un-inspiring. 

The process for winning a place on the British Rail graduate 
scheme necessitated attending a two-day intensive assessment 
centre in London, involving all sorts of psychometric and other 
tests, and an interview with one Ray Brown.  For the younger 
members of the Institution that name may not mean much, but he 
was one of the foremost and senior S&T engineers in the UK at 
that time, and was President of the IRSE in 1980/81.  Now at the 
age of 90 he is still in good health, and he is one of those who 
sent his good wishes for my year as President.  I remember only 
one question that he asked when he interviewed me, which was 
about the order in which a driver would encounter signal aspects 
on the approach to a red signal (using British signalling practice).  
I had done little homework for this interview, but I did know that 
in three-aspect signalling the order was green, yellow, red.  He 
then moved the conversation on to four-aspect signalling, whose 
existence I was until that moment unaware of, and asked me 
whether I thought the double yellow would precede or follow the 
single yellow.  Thinking quickly, I gave what I believed was an 
entirely logical reason as to why the driver would see the single 
yellow first, then the double yellow, and finally the red.   

Despite this error, it seems that British Rail considered that this 
and my other misconceptions could be corrected, and so I began 
my two year training programme based at Reading, about forty 
miles west of London.  I spent two years experiencing almost 
every facet of engineering and operating a railway, with no 
responsibility other than to learn everything I could. 

At the end of my training I was assigned initially to the 
signalling design office in Reading, and most of my life has been 
centred on that town ever since.  Despite forays to places 
elsewhere in southern England and Wales, I have lived there 
almost all my adult life.  I met my future wife there (she came from 
a railway family!), and our two girls, now both adults, were raised 
there. 

My career has taken me through a range of different roles, 
initially all with British Rail in Great Britain, then later with its 
successor Railtrack, and with two private companies including 
Atkins, the engineering consultancy group.  There I joined a 
team where I found myself amongst a number of people of 
formidable intellect.  Latterly I became Director of Atkins’ Rail 
Control Systems Consultancy group in London.  Then a little 
over four years ago the post of Technical Director at the Railway 
Industry Association (RIA) became vacant, and I was asked to 
consider the role.  Looking back, it is one of a small handful of 
appointments in my career that I can genuinely describe as not 
only hugely enjoyable, but also very rewarding and worthwhile.  

Il est difficile de penser à un événement plus marquant dans la 
vie d’une organisation, quelle qu’elle soit, que de franchir une 
étape aussi décisive.  Bien sûr, le Centenaire est l’occasion de 
revenir en arrière et à ce sujet l’IRSE ne peut être que fière de 
son histoire.  Au fil des ans, nombreux sont les éminents 
ingénieurs qui ont contribué à ses travaux et au développement 
de la profession de la signalisation et des télécommunications 
ferroviaires;  bien entendu, c’est à partir de la constitution de 
l’IRSE en 1912 que la profession a été officiellement reconnue.  
Plutôt qu’une réflexion sur notre passé, le Centenaire doit nous 
inciter à contempler l’avenir, ce que met en exergue le thème 
de l’Institution pour l’année – « 100 ans dirigés vers l’avenir »  
(“100 Years of Facing the Future”). 

Es fällt mir schwer, mir ein Ereignis im Leben einer Organisation 
vorzustellen, das noch wichtiger ist, als solch einen mächtigen 
Meilenstein zu passieren.  Die Hundertjahrfeier ist natürlich ein 
Anlass, um zurückzublicken und unser Fachverband IRSE kann mit 
Recht stolz auf sein Erbe sein.  Über die Jahre hinweg haben viele 
herausragende Ingenieure zu dessen Arbeit und zu Berufen im 
Bereich Signaltechnik und Telekommunikation beigetragen und 
selbstverständlich war es durch die IRSE-Ausbildung im Jahre 
1912, dass dieser Beruf seine formelle Anerkennung erhielt.   
Mehr noch als zur Reflexion über unsere Vergangenheit 
anzuregen, muss die Jahrhundertfeier ein Stimulus dafür sein, 
nach vorn zu schauen, was auch vom diesjährigen Motto der 
Institution aufgegriffen wird: „100 Years of Facing the Future -  
100 Jahre im Angesicht der Zukunft”. 

This paper is also available in French and German on the IRSE website  

As I appeared in a British Rail recruitment brochure in 1981 
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PRESIDENTIAL ADDRESS 
I can no longer genuinely lay claim to be an S&T Engineer, as my 
work embraces all engineering disciplines on the railway and 
much else besides.   

For those of you who do not know of RIA, it is the principal 
organisation in Great Britain that represents the interests and 
views of contractors, manufacturers, consultants and other 
suppliers active in the rail sector.  It has been in existence for 135 
years, and most of the major railway supply chain companies in 
the UK are members, together with a multitude of smaller ones.  
We work closely with major client organisations in the UK, as well 
as with government, cross-industry bodies and cross-sector 
organisations. 

If it is true that careers are memorable for certain jobs above 
all the others, it is also true that they are memorable for 
individual events and people, often transformational ones.   
I remember well spending time with technicians in South Wales in 
the early days of my training, where I was regarded initially as a 
spy from head office (I never was!), but then was gradually, if 
somewhat grudgingly, accepted.  For them, head office was 
another place which had little relevance to the running of the 
railways in the Welsh valleys.  If they wanted to re-design some 
item of signalling, they did so and told the HQ design office 
about it as an after-thought.  Later I remember working in 
London in the BR Director of S&T Engineering’s offices on the 
fateful day in 1988 when the Clapham accident happened, which 
changed our lives as S&T engineers forever. 

Like many presidents before me, I also remember being told 
to join the IRSE in the early days of my career, with little 
understanding of what the Institution did and no thought of what 
that step could lead to.  Just three years later, in 1980, I was 
surprised to receive a letter from Ray Weedon, then Secretary to 
the IRSE, informing me that I was the highest marked student in 
the IRSE’s annual examinations, and that subject to interview I 
was to be awarded the Institution’s Thorrowgood Scholarship.  
Even when I was elected to the IRSE’s governing Council in 2000, 
it did not cross my mind that I might one day become the 
President. 

A LITTLE HISTORY 
Presidents come and go with great regularity, and I am the 88th 
to have held the office, but the Institution itself has a long and 
continuous history of existence dating back to 1912, and it has 
served both the S&T profession and the wider railway industry 
very well indeed during those 100 years.   

It would however be a considerable understatement to say 
that the formation of the IRSE was beset with difficulties, not 
least because it grew out of three predecessor organisations.  
The Association of Railway Companies’ Signal Superintendents 
and Signal Engineers was formed in 1891, and later the Signal 
Engineering Society in 1905, the latter being regarded with some 
suspicion by the former.  In February 1910, eight senior members 
of the signal engineering profession met in London to consider 
the desirability of forming "an association of those engaged in 
railway signalling work" and the Institution of Signal Engineers 
was formed from the earlier two organisations.  That Institution 
was the immediate predecessor of the IRSE, and indeed had the 
ISE not experienced such a shaky start, with both legal and 

financial difficulties, we might still be called the Institution of 
Signal Engineers.  In the event, the ISE was wound up in early 
1912 just two years after it had been formed, and began life 
afresh as the IRSE later that year. 

The Memorandum of Association drawn up when the ISE was 
formed, later adopted by the IRSE and unchanged since then, 
states that the purposes for which the Institution was established 
were, and remain:  

(a) The advancement for the public benefit of the science 
and practice of signalling (which for the purpose of this 
document shall mean the whole of the apparatus, electrical, 
mechanical or otherwise, methods, regulations and principles 
whereby the movement of railway or other traffic is controlled) 
by the promotion of research, the collection and publication of 
educational material and the holding of conferences, seminars 
and meetings. 

(b) The maintenance of high standards of practice and 
professional care amongst those working within the industry and 
the promotion of improved safety standards for the protection of 
the general public. 

Let me draw your attention to four key features of this text.  
Firstly, by implication it suggests that from the very earliest days 
the Institution embraced railway telecommunications as well as 
signalling.  Despite the names of both the IRSE and its 
predecessor organisations, the intention was to bring both 
disciplines together in the one body.  CB Byles, the first 
Secretary of the ISE and whose wife designed the ISE’s crest and 
motto, is recorded as saying:  

“The great idea which we had in the early days was to 
combine signalling and telegraph work, and accordingly a motto 
was looked for in which the roots of the two things should be 
combined.  The motto was also to express some idea of the 
combined objective of the new Institution.  I will give the actual 
Greek letters below, but in Roman script the motto is ‘Sema  
phero  telauges’.  Thus - Sema - A sign, Phero - I bear, and 
Telauges – far-shining.  I bear a far-shining sign (or signal).” : 
ΣΗΜΑ ΦΕΡΩ ΤΗΛΑΎΓΕΣ  

Secondly, the wording of the Memorandum of Association is 
sufficiently broad to encompass all technologies and means by 
which the movement of trains might be controlled.  Cab 
signalling is not precluded.  A.T. Blackall in his inaugural address 
of the Institution of Signal Engineers in November 1910 made 
this very clear when he said: 

"The successful signal engineer must have at his command all 
the many schemes, devices, systems and appliances which the 
experience of many years of development has provided for him; 
but all these he must regard merely as tools, to be made use of 
or discarded as the necessities of the moment may demand, in 
fulfilment of the essential purpose of the art of signalling as I 
have attempted to define it.  Thus, for example, and the 
conception is not a remote one, if the conditions of a given case 
could be met most satisfactorily by a signalling system in which 
there were no semaphores or other visible signals, and no block 
system, there should be no hesitation in adopting it, and the fact 
that the ancient features had been scrapped, and the ancient 
methods discarded, would in no way remove such a scheme 
from within the definition of a signalling system." 
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The only word with which I could take issue in that 

remarkably insightful quotation is in the phrase “the art of 
signalling”, for it is no more an art form than any other branch of 
engineering.  The Memorandum of Association speaks instead of 
the “science” of signalling, and rightly so. 

Thirdly, we should note that the profession is inextricably 
linked with the rules and regulations by which the movements of 
trains are controlled.  By inference therefore, despite being an 
engineering institution, we should nevertheless take a keen 
interest in the operating procedures for the railway and their 
close relationship with the technology for which we are 
responsible.  It is the combination of the technology and the 
operating rules that provides for safe and efficient traffic 
management, and in many instances it is possible to achieve 
essentially the same function either through rules or through 
technology.  The development of signalling systems has in large 
measure been an evolutionary shift from the use of procedures to 
ensure the safe movement of trains to the use of equipment to 
achieve the same functions, but without ever entirely removing 
the human element. 

Lastly, and arguably most importantly of all, we draw from 
the Memorandum of Association the message that the Institution 
exists for the public benefit.  I wonder if we sometimes lose sight 
of this overriding objective.  The IRSE provides its members with 
a sense of career continuity and, when needed, support in their 
chosen profession, but that is not its primary purpose.  It is not 
merely a club or a society that exists for the benefit of those who 
belong to it.  Rather, its role is to make an important contribution 
to the provision of rail travel that is safe, affordable, efficient and 
environmentally friendly.  As the Memorandum observes, there 
are various means by which this is achieved: 

 the maintenance of high standards of practice and 
professional care; 

 the promotion of improved safety standards; 

 the promotion of research; 

 the collection and publication of educational material; 

 the holding of conferences, seminars and meetings. 
To this list we might conceivably add the need on occasion for 
the IRSE to speak authoritatively and publicly on matters within 
our domain.  But I suspect even that was implicit in the words of 

  

A.T. Blackall, the first President 
of the IRSE (1913), and also the 
first President of the ISE (1910) 

the Memorandum when it was first written.  I believe it would be 
instructive for the Institution to consider, from time to time, how 
well it is fulfilling all the noble aspirations set out in the 
Memorandum, and whether we are doing so in a manner and to 
an extent that is both appropriate and relevant for our time.  I 
think we have some way to go, particularly in supporting 
research and academic learning. 

L.P. Hartley began the book for which he is best known  
(“The Go Between”) with words that are now almost proverbial: 
"The past is a foreign country: they do things differently there."  
I hope you will agree that the story of the formation and 
development of the IRSE is not just of interest to historians, and 
that the past is not as distant and alien as we might at first think.  
This autumn the IRSE will be publishing a Centenary Book, which 
includes a history of the early days of the Institution.  I commend 
it to you as being essential reading for both older and younger 
members. 

A BIGGER FUTURE 
The Institution had its origins in England, but it has grown well 
beyond the confines of the UK, with numbers of members at an 
all time high and to be found in many countries around the 
world.  Indeed, nearly half of our members are resident in 
countries other than the UK.  In three or four months time we 
expect to reach a total membership of 5000 for the first time 
ever, with much of the current growth coming from countries as 
diverse as China, South Korea, Indonesia, India, Switzerland and 
the Netherlands, to name but a few.  The IRSE is a genuinely 
international organisation, and rightly so, since railway control 
and communications systems are a feature of every modern 
railway.  Not only that, its technological heritage is also inter-
national.  We should not forget that some of the fundamental 
elements of signalling systems were conceived not in the UK but 
elsewhere.  Credit for the invention of track circuit, for instance, 
goes to William Robinson in 1872 – an Irish American, and a 
mechanical and electrical engineer by profession. 

Having spoken of our history and heritage, to spend the 
whole of our Centenary Year dwelling on the past, however 
instructive that may be, is certainly not the ambition for my year 
as your President.  The IRSE always has been, and must always 
be, concerned with defining and shaping the future. 

The enormous diversity of railway control and communi-
cations systems illustrates the ingenuity of so many engineers 
over the years, some of those systems pre-dating the formation 
of the IRSE and yet still in service today.  We observe mechanical 
signalling and basic telephony equipment being used side by 
side with the most modern, software-based automatic control 
systems and sophisticated communications networks.  But no 
technology endures forever, and the Institution must continue to 
play its part in facilitating the development and application of 
the next generation of railway control and communications 
systems.    

In recent years we have witnessed an unprecedented growth 
in new technologies, with enormous potential impact on railways 
and on signalling and telecommunications in particular.  This 
growth in areas that might be collectively termed 'information, 
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PRESIDENTIAL ADDRESS 
control and communications' technology goes well beyond the 
traditional scope of S&T engineering.  

These changes are set to continue, and will have a yet greater 
impact on railways than we have seen hitherto.  Trains will 
become key information hubs; the high integrity safety element 
of “signalling” will progressively become just a small part of the 
overall railway management and control systems of the future.  
These systems will be far more intelligent and information-rich.  
Almost all of the traditional features of line-side signalling 
infrastructure will be no more, leaving just point operating 
equipment and level crossings.  The concept of an interlocking as 
a discrete physical entity will largely disappear.  A significant part 
of the “signalling” system will be on the train.  Internet Protocol-
based communications will become ubiquitous, and railway 
control systems will be an “internet of things”.  Automatic train 
operation will be the norm.  The infrastructure systems will know 
precisely where every train is and how fast it is travelling.  The 
system will be capable of self-optimisation to meet differing 
goals for different trains at different times of the day.  Driverless 
trains will start to appear on national rail networks, and will 
become commonplace on metros.   

Signalling application designs will be far more standardised 
and less bespoke, and design and testing processes will be 
largely automated.  Changes to the configuration of railway 
infrastructure (specifically, track) will no longer be accompanied 
by costly, time-consuming changeovers of signalling systems. 

The distinction between the systems used to control train 
movements and vehicles on other transport modes will become 
less clear, with opportunities for crossover of innovation.  Major 
road networks are likely to assume some of the characteristics of 
railways, with vehicles no longer being fully autonomous, and we 
may see highway control systems assuming some driving 
functions to enhance capacity and safety. 

As next-generation technology platforms become 
established, and as real-time data about the operation of the 
railway becomes highly accurate and readily available, 
engineering and business innovation will increasingly be focused 
on what can be done with this data.  New applications will spring 

up to streamline operations, increase commercial focus and 
make rail more accessible, in the broadest sense, to passengers, 
freight operators and logistics companies.  The sorts of 
applications that are now appearing on mobile phones to help 
people navigate their way on a journey will grow in capability as 
large quantities of useful real-time multi-modal transport data 
are made available to third party developers.  The end-to-end 
journey will be booked, planned and executed with the aid of a 
truly intelligent “personal journey assistant”.    

We should not think of all this solely in terms of its relevance 
to high-capacity urban railways or high speed lines.  Elegantly 
simple technology has much to offer for lightly-used passenger 
lines and heavy haul freight routes, with generic communications 
systems and commercial off-the-shelf hardware providing cost-
effective solutions.  

New technology and applications offer greater functionality 
for railway control and traffic management systems.  But in 
employing them we must also ensure that the quality of service 
provided by these systems is appropriately high.  Recent 
research in the UK has demonstrated that it is possible to 
increase traffic capacity on congested parts of the existing rail 
network, but only if system reliability is dramatically improved 
first.   

I have argued in a previous IRSE paper that we need to 
pursue reliability in the specification and design of systems with 
the same passion as we currently pursue safety, adopt a threat-
centred approach to system design in order to identify causes of 
unreliability, and challenge complexity in signalling principles, 
application rules and system design unless that complexity 
demonstrably has no adverse effect on reliability. 

The railway will also need to be resilient to foreseeable 
disruptive events so that normal or near-normal services can be 
delivered during all but the most exceptional of circumstances.  
Railways need to be able to maintain operations during extreme 
weather conditions (including the effects of climate change); 
when experiencing peak demands on capacity (e.g. at times of 
special events and when other transport modes are disrupted); 
when external infrastructure support systems are disrupted  
(e.g. fuel and energy supplies; communications networks etc); 
and during industrial action. 

Security against malicious interference with IT-based control 
and communications systems will also become of critical 
importance.  We can reasonably anticipate that without 
adequate safeguards, the progressive sophistication of systems 
and their integration with non-railway systems will increase the 
railway’s vulnerability to both unintentional and malicious 
disruptive effects.  This increased vulnerability makes the need 
for enhanced system security essential for the railways as a 
defence against organisations and individuals intent on causing 
damage, disruption and threat to life. 

In the environmental field, the need to reduce energy 
consumption and carbon emissions are vital objectives for almost 
any human enterprise in today’s world, and railway engineering 
is not excluded.  There are two principal facets of the challenge 
that are relevant to signalling and telecommunications systems.  
One is the extent to which we can reduce the carbon footprint of 
the systems themselves, from system specification through to 

Ultra Pods at Heathrow, linking Terminal 5 with the car parks.   
Are they trains or cars?  Or a bit of both? 
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decommissioning.  The other, which offers even greater 
potential, is the extent to which intelligent traffic management 
systems can facilitate the energy-efficient running of trains.   
Sophisticated optimisation techniques applied both to 
timetabling and to real-time operation, including the use of semi-
autonomous onboard driver advisory systems, have the potential 
to make a significant reduction in traction energy consumption as 
well as deliver a range of other benefits. 

 

CONCLUSION 
All of this suggests that the time-honoured “S&T” role will 
progressively become a small part of a much more broadly-based 
information, control and communications field within railway 
engineering, and so the numbers of traditional S&T engineers 
will inevitably decline.  But conversely the demand will grow for 
engineers who are able to understand the particularities of 
railways and are at the same time experts in the wider field of 
information management, control and communications systems.  
Such engineers will need to be able to apply this technology on 
trains as well as on infrastructure. 

Viewed in this way, some people might regard the future of 
our profession with concern, but we should see it as presenting 
an exciting prospect.   

Railways around the world are experiencing a renaissance, 
offering a wide range of rural, urban and high speed inter-urban 
transport solutions for today’s world.  They are becoming more 
sophisticated, more closely integrated with other transport 
modes and, most significantly, more dependent upon 
information management, control and communications systems. 

The IRSE must therefore play a leading role in fostering the 
intellectual capabilities, knowledge and practical skills that are 
needed around the world to support the next generation of 
railway control and communications engineers.   

The Institution exists to support their development and to 
uphold the highest professional standards for the benefit of the 
public whom we aim to serve. 

 

The progressive sophistication of railway traffic management systems 

INDUSTRY NEWS 

Network Rail awards ETCS 
development contracts  

In March, Thales and Siemens received a $60m four-year contract 
to provide a Communications-Based Train Control (CBTC) test 
facility for the Metropolitan Transportation Authority (MTA) New 
York City Transit's (NYCT) Culver test track project in the US. 

The test track to be established on NYCT's Culver Line, also 
known as the F-Line, will provide a controlled environment for 
CBTC trials and assessment, and also support un-equipped 
revenue services.  CBTC technology controls all train movements 
and signalling to reduce the headway required between trains, 
which helps an operator to increase the number of trains running 
on a line.  As per the deal, the two companies will work together 
to provide NYCT with a set of applications that could be used as 
a standard for its future CBTC projects. 

Thales USA President and CEO Allan Cameron said "The 
establishment of the Culver test track will provide an important 
validation and risk mitigation tool for NYCT as it rolls out its long-
term CBTC interoperability program." 

Siemens Vice President and General Manager of rail auto-
mation business in the US, Gert Seidel said "We achieved a 
major milestone with the successful deployment of CBTC in 
revenue service on the Canarsie line, and are pleased to be once 
again working with NYCT on the deployment of this technology.  
We look forward to partnering Thales to provide NYCT with 
technology that will improve the travel experience of its 
passengers".  

New York City train communication 
contract awarded 

Framework agreements for the development and design of ETCS 
for applications on Network Rail have been awarded to Ansaldo 
STS, Infrasig, Invensys Rail and Signalling Solutions Ltd, the 
infrastructure manager announced on March 27. 

Starting in April, the collaborative agreements cover a one-
year development phase to 'confirm' the design of ETCS Level 2 
from each supplier.  These are to be tested at a new facility 
located on the loop off the East Coast Main Line running via 
Hertford North.  'ETCS is now a crucial part of our plans for 
resignalling the railway - our focus now is on building confidence 
and experience in the technology so that future schemes can be 
delivered seamlessly', said Andrew Simmons, Director, Future 
Trains & Operation Control Systems, at Network Rail.  'These 
new frameworks are the building blocks to developing this 
capability and will allow us to work closely with our chosen 
suppliers to develop long-term plans for work to be carried out 
more quickly and efficiently'.  

Network Rail expects to award contracts for the delivery of its 
ETCS programme in 2014.  The first major application from 2016 
is to be on the Great Western Main Line from London to Bristol, 
Oxford and Newbury, followed by the East Coast Main Line from 
London to Doncaster in 2018 and the Midland Main Line from 
London to Derby in 2020.  At the London end of the Midland 
Main Line, ETCS is also being installed on the cross-city 
Thameslink route to cut headways and increase capacity. 
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MAASVLAKTE 2 

What is Maasvlakte 2? 
The port area of Rotterdam in the Netherlands 
will be extended with new deep sea harbours.  
The Dutch are renowned for making new land out 
of the sea, the new land is created with sand from 
the North Sea.  Maasvlakte 2 is located west of 
the existing harbours.  The new harbour is 
facilitated for the biggest sea vessels.  The 
building work started in 2008; the first vessel will 
arrive in 2013.  

Figure 1:  Maasvlakte 2 in Birds Eye View,  
© Havenbedrijf Rotterdam N.V., Projectorganisatie Maasvlakte 2 

Sea vessels will come into the Maasvlakte 2 
harbours through the Yangtze harbour of 
Maasvlakte 1.  The whole port area can be 
approached from the land without needing to 
cross the water by a bridge.  The Buitencontour is 
the home of all the basic infrastructure, it is a long 
strip of land on the West side.  The motorway, the 
bicycle road, the railway, all cables and pipes and 
so on are the backbone facilities and can be found 
in this Buitencontour. 

The quay on the north side of the Yangtzehaven 
is only connected to the main land via the road 
and railway of the Buitencontour.  This quay is the 
wharf of one of the container terminals of the port 
of Rotterdam.  The water connection between 
Yangtze harbour and Maasvlakte 2 must be ready 
by the end 2012, therefore all the infrastructure of 
the Buitencontour must be ready by then.   

On 28 October 2012 the first commercial train 
will run over the railway track of Maasvlakte 2.  
Transport by the railway is crucial for the logistics 
of the existing and new wharfs. 

RAILWAY ON MAASVLAKTE 2 

The track layout at the end of 2012 contains twelve kilometres of double railway 
track.  This is the red line in Figure 2 “Schematic Rail Overview”.  At two 
locations a turnout is prepared for connecting the two new container terminals.  
A connection to the new railway line is created at the existing marshalling yard 
of Maasvlakte West.  This means a big change in the track layout, where thirteen 
points are removed and twelve new points are built.  The tracks at the west side 
of the container terminal will form the connection with the tracks of Maasvlakte 2. 

Figure 3: Two Pictures of Track Layout Maasvlakte West Northside: Left is Old and Right is New Situation 

The route and the connecting location with a local railway track to the wharfs 
of the so-called Noordwesthoek are changed.  In the past this connection was 
on the east side of the container terminal.  Now it is on the west side and 
connected more to the north with the local track.  The result is, that the road 
traffic from the container wharf to the railway terminal does not need to cross 
the railway tracks anymore. 

This container terminal is connected to the tracks of Maasvlakte 2 at the north 
side.  The 750 m long container trains will use this connection, at the terminal 
there is no need for push back movements.  It is more or less the standard for a 
long container train to go to more then one terminal to completely fill the train 
with containers.  When the train is ready at the last terminal the train can drive 
directly to the harbour line, thought to Kijfhoek, over the BetuweRoute to 
connect to the rest of Europe.   

Maasvlakte 2 and the Railway 
By ing Ronald Bresser BSc 
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Around the corner there is the turnout for the first new 
container terminal.  This new container terminal will have eight 
tracks for loading and unloading trains.  The main railway tracks 
are situated parallel to the terminal and lead south.  A second 
turnout for the next new container terminal is situated in the 
most southern part of the tracks.  This terminal will have two 
tracks for arriving and departing trains and eight tracks for 
loading and unloading. 

The next part of the mainline is parallel to the dunes of the 
sea defence, the long strip of the Buitencontour.  At the north 
end of this strip the mainline is connected to the existing tracks 
on the north quay of the Yangtze harbour, here is the wharf of 
container terminal Euromax.  This connection is important for 
the project since the old railway connection must be removed 
for the new harbour.  The migration of the route from the old 
tracks to the new tracks must be done in one weekend. 

More turnouts will be introduced in the future.  An important 
connection is a junction in the southern part, it is a connection 
for the bypass route around marshalling yard Maasvlakte west.  
This will allow a train to drive directly from Maasvlakte 2 to the 
harbour line and the other way round. 

The tracks of the Buitencontour are designed for 80 km/h, 
via the bypass route it is possible to drive with speeds up to 
80 km/h.  It has been decided to drive at a maximum 40 km/h in 
the first phase of exploitation.  When the bypass route is ready, 
the maximum speed allowed will be increased. 

On 28 October 2012 the track of the mainline will come into 
service, at that moment the two new terminals are not yet in 
service.  The train will drive with ERTMS level 1 shunting mode 
on the new tracks. 

SIGNALLING 

Interlocking Systems 

The railway system must be built with proven technology.  
Prorail decided to use the same technology as on the Harbour 

line, this means B-relay NX-68 and Vital Processor Interlocking 
(VPI) on yards and junctions, and open line with Automatic 
Permissive Block (APB). 

Two completely new interlocking installations are made and 
three interlocking installation are adapted.  A brief explanation 
about the interlocking installations: 
1. VPI interlocking at the Buitencontour.  An area with sixteen 

controlled signals, five points and one level crossing.  This 
area will be extended in the future.  There is spare space for 
three times the present equipment in the interlocking room. 

2. Open line with APB at the Buitencontour.  Seven kilometres 
(approximately 4.4 miles) of railway line with twenty 
automatic signals.  This part of the mainline can be expanded 
with turnouts.  There are spare places for five times the 
present equipment in the interlocking room. 

3. B-Relay NX-68 at junction Maasvlakte Noord.  An area with 
sixteen controlled signals, thirteen points, four level 
crossings and an interface with the container terminal.   
50% of the equipment in the interlocking room is reused 
from the old interlocking, which was only six years old.   
The free wire logic is completely new. 

4. B-Relay NX-68 at yard Yangtzehaven Noord.  An existing 
interlocking expands with three controlled signals and one 
point.  There is a 10% increase in equipment in the 
interlocking room. 

5. VPI interlocking at marshalling yard Maasvlakte west.  New 
point configuration at the north side of the yard.  A lot of 
new route logic; 30% of the logic is changed; 10% of the 
interface is changed. 

Train Detection 

The new tracks are fitted with Jade 2 train detection from 
Alstom.  This is an audio frequency track circuit without insulated 
joints.  This train detection is chosen by Prorail in preparation for 
25 kV overhead power.  At the marshalling yard Maasvlakte west 
Jade 1 train detection is being adapted for the new situation. 

Level Crossings 

The project includes five new level crossings.  Three level 
crossings will be removed in the future and replaced by a 
viaduct.  The intention is to have no level crossings in the main 
traffic road.  But the money will only be spent when the traffic 
forecasts are making a viaduct mandatory.  In the next project, 
which we will start to build in 2013, two level crossings will be 
removed. 

Level Crossing of the “Close Transport Route” 

The “Close Transport Route” is a road system between wharfs, 
container rail terminals and distribution centres, which is part of 
the customs area.  Road trains are used on this road system, the 
road train consists of five trailers for 40 ft containers.  A special 
level crossing is made for the location where the road train must 
cross the railway, this level crossing has normal signals for road 
traffic.  Additional measures are traffic lights and mass-detection 
of road vehicles.  The traffic lights are configured in such a way 
that only one road train at a time can cross the railway.  The 
mass detection checks that there is no road train beyond the 
level crossing so that the next road train can then pass the 
railway safely without the need to stop on the level crossing.  
There is an independent system for both directions.    

Preparation for ERTMS level 1 Full Supervision 

A number of items will be built to prepare for the installation of 
ERTMS Level 1 Full Supervision.  ERTMS Level 1 will be built 
with the same rule as on the Harbourline : every signal gets a 
balise group and free infill group, a fictive signal balise group 
will be protection for a train coming from a yard, so the train can 
change to full supervision as quickly as possible.  In the 

Harborline to Kijfhoek
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MAASVLAKTE 2 

protection of signal and section joints the rule was respected that 
a balise group of two balises can be placed between a point and 
a section joint.  This is the typical location for a fictive signal 
balise group.  A result of this approach is that there are no timing 
measures needed in the interlocking logic. 

Figure 6: Prepare Subjects, Signal Location and Cable Work 

The most expensive part of ERTMS level1 is the cables from 
the interlocking room to the trackside location of a balise group.  
Alongside the new track all the cables are already in place, a 
total of over two hundred kilometres of Balise cables.  Most of 
this length is due the fact of the distance from the track to the 
small number of interlocking rooms. 

The interface of the new interlocking is prepared with 
interface relays for signals and point.  These relays have spare 
contacts, which can be used for the Lineside Electronic Unit (LEU) 
input interface. 

TRACKS ON MAASVLAKTE 1 
To connect all the infrastructure (roads, railway, cables, pipes, …) 
of Maasvlakte 2 more major adaptations are needed on 
Maasvlakte 1.  One of the biggest tangles is the road entrance to 
Maasvlakte area, the so-called C2-bocht.  This change only 
became possible when the railway was changed and measures 
taken for a cables and pipes corridor.  The area had to be 
prepared for a four track junction.   
What was changed: 
1. The two existing tracks are shifted to the north for a length of 

about 1.5 km.  The location of the two old tracks is reserved 
for the two new tracks of this future junction.  This is the 
future connection for the bypass route to Maasvlakt 

2. New viaduct for the crossing of the cables and pipes corridor.  
By building it step by step, there was no need for temporary 
bridges.  The first step was to build the viaduct at the location 
of the new railway tracks.  In the next step, after shifting the 
tracks, the new viaduct at the old track location was built. 

3. Removing the 750 m long shunting track.  Its location is 
needed to construct the new motorway connection. 

4. Realise a better connection to the local railway leading to the 
Beerdam Quay. 

This project is organised in four big out-of-service periods for the 
mayor changeovers of the track layout. 

CUSTOMS TRAIN SCAN 
This is a project of the Dutch customs and it is located near the 
C2-bocht.  The construction was built in the same period as all 
the other work for the C2-bocht.  It is an X-ray scanner for 
scanning containers, this scanner can check the inside of the 
container, while the train runs with a speed of 60 km/h through 
the scanner.  The advantage is that a container under suspicion 
does not need to be lifted out of the logistical process for an 
initial scanning. 

Before the container is scanned the number of the containers 
must be read.  This is done with a camera several metres in front 
of the scanner, only when the number is read, the container will 
be scanned.  Afterwards the customs checks the content of the 
container will the consignment note.  Only the containers for 
which a closer inspection is needed will be lifted out of the 
logistical process and brought to customs. 

The customs train scanner is completely built alongside the 
existing tracks.  After finishing the construction work the tracks 
were built though the train scanner.  On 15 February 2012 the 
customs train scanner was officially opened. 

Figure 7: Customs Train Scanner, Track Works in Progress on 11 December 2011 

Figure 5: Design of the Level Crossing of the Close Transport Route 
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THE BUILDING WORKS, OUT-OF-
SERVICE PERIODS FOR CHANGING 
THE TRACK LAYOUT 
Two big railway projects, each needing several large out-of-
service periods in the period of 2011 and 2012.  For the signal-
ling installation both projects have changes to adapt the VPI 
installation at the marshalling yard Maasvlakte West.  A good 
collaboration between both projects was necessary.  The most 
important measure was that both projects were engineered by 
the same team within Movares.  Below is a brief overview of 
the overlap of out-of-service periods of both projects.   

10 March 2011, Maasvlakte 2 Step 1: 

This step created the working area for building new railway 
tracks and roads.  The junction of Maasvlakte North was 
completely removed, except for one through track.  At the 
marshalling yard Maasvlakte West a 750 m shunting track was 
removed.  A small change was made in both interlocking 
installations. 

23 April 2011, C2-bocht Step 20: 

This step added four new points in the track layout.  Three 
points were built amongst existing points.  A small change was 
needed in the VPI logic of Maasvlakte West. 

1 August 2011, C2-bocht Step 8: 

In this step there is a significant change of the track layout.  
Due to the changed track layout, the separation between VPI 
and B-relay NX68 had to be changed.  The new points and 
signal for the arrival track are now controlled by the VPI.  This 
meant a change in VPI logic of Maasvlakte West. 

18 September 2011, Maasvlakte 2 Step 2: 

This step was a very big change over the track layout.  In the 
northern part of the marshalling yard Maasvlakte West, 
thirteen points were removed and twelve new points built.  
This step meant a lot of work on the cables, the 25 kV 
overhead wire, the point heating system and the interlocking 
interface.  There was also a big change in VPI logic at 
Maasvlakte West.  A temporary track was built at the junction 
of Maasvlakte North to make space for the next stage of 
roadworks.  This temporary track has the interlocking of an 
open line, built in a separate cabinet.  So the complete 
interlocking installation was no longer in service and the 
makeover of this interlocking started. 

11 December 2011, C2-bocht step 30 and Customs 
Train Scan: 

The newly built shifted track and also the track through the 
Customs Train Scanner came into service.  This meant a 
change in VPI logic of Maasvlakte West and the B-relay 
interlocking on the open line.  In this step there was a change 
to the ERTMS level 1, the first track layout change in an ERTMS 
level 1 area in the Netherlands.  Ten signals in the Full 
supervision area have a new location.  The ERTMS data of 
eighteen LEUs are changed.  In the tracks fifty balises have a 
new location. 

1 April 2012, Maasvlakte 2, step 3 and 4: 

The first small part of track on the new land comes in service.  At 
this junction the tracks go from the old land over to the new land.  
The interlocking of the junction of Maasvlakte North is now 
completely changed and tested for the situation of October 2012.  
Only one track comes into service, the track to the local railway 
which connects the quay of Yangtze harbour.  At the same time 
there is a small change in the VPI logic of Maasvlakte West.  The 
temporary track is removed. 

A temporary bridge is built in the Yangtze harbour.  Now it is 
possible to close the “sluitgat” of Maasvlakte 2.  The bridge is 
necessary, because the power station has a water input from a 
harbour of Maasvlakte 1 and water output into the harbour of 
Maasvlakte 2. 

22 April 2012, C2-bocht Step 40: 

The second part of the viaduct over the cables and pipe corridors is 
shifted to the correct location.  The 750 m shunting track is partly 
removed at the start of the possession.  When the viaducts are in 
the correct location the track will built on the guaranteed location 
for the future, because some construction for the overhead wire 
must be fixed to the viaducts. 

28 October 2012, Maasvlakte 2 Step 5: 

The double track railway on new land comes in service.  New 
interlocking comes in service.  The track over the Yangtze harbour 
will be removed. 

STRATEGY TO CHANGE LEVEL 1 ON 
THE HARBOUR LINE 
The open line part of the C2-bocht project has ERTMS Level 1 full 
supervision.  The schematic design of the open line was 95% the 
same as for the old tracks.  Mostly the block length was changed.  
So it was decided to reuse a lot of equipment of the existing B-relay 
interlocking, Jade 1 train detection and ERTMS.  The signals and the 
cables are new.  By using the old interlocking cabinet (just ten years 
old) there was no need for tests between old and new parts -  a 
decision which saved some time for the out-of-service weekend. 

How to arrange an ERTMS level 1 change in an out-of-
service period of 36 hours without problems?  

1: Design of the Signal Location 
The signalling design is added in the CAD-design of the permanent 
way.  No use of schematic drawing (classic overview drawings).  
Based on the permanent way design the locations of signals and 
section joints are projected in the CAD-design.  Two types of 
information are extracted from this CAD-design; type one is the 
distance in metres over the permanent way, type two is the XYZ-
coordinate of every object; signals, joints and balises.  There must 
be a special consideration for signals.  A signal has a XYZ-coordinate 
for the location to build and a XYZ-coordinate in the middle of the 
permanent way.  The last one is used for distance between signals. 

Type one and type two information is written in a separate 
document, GEO data ERTMS.  This document was used in 
engineering and for the installation outside. 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 178  |  MAY 2012  12 

MAASVLAKTE 2 
2: Engineering the ERTMS Data 
The engineering process used the same method as for Harbour 
line level 1.  Two independent engineers create both the same 
ERTMS LEU Software, their designs will be compared.  The 
experience of engineering in the past contributed to the project 
results.  This was an efficient pass through the process.  More 
about this can be read in Issues 139 and 140 of IRSE NEWS. 

Construction Works 

A lot of brackets for balises (70%) were already mounted on the 
newly built tracks.  Before the out-of-service period the check of 
the XYZ-locations of the brackets was carried out.  In the out-of-
service period the balises were moved and the new cables 
connected. 

Testing 

In a Lab test the LEU software is tested by the same method as 
for the Harbour line level 1.  Ten spare LEUs are used to 
exchange with the LEUs outside.  With this approach the number 
of LEUs to programme and test in the weekend was minimized. 

In the out-of-service period only the check of correct LEU 
with correct software in the cabinet was needed.  Outside on the 
track every moved balise was checked, the balise had to be 
connected to the correct LEU.  But this was also the same 
procedure as in the previous project.  Only at locations where the 
track was built in the weekend, the correct XYZ-coordinates of a 
balise are checked during the weekend. 

Based on the good experience of previous project working 
with XYZ-coordinates for balise location and no adaptation of 
new functions, it was decided not to test with a train.   

NEW PROJECT IN THE NEAR FUTURE 
More turnouts will be introduced in the future.  The projects of 
the near future are marked with green in the Figure.  An 
important connection is the bypass route between the C2-bocht 
and Maasvlakte 2. 

In the next two years the following projects will be achieved: 

 The turnout to the new container terminals will come in 
service at the end of 2012.  At the terminals an interlocking 
must be built for point and controlled signals, because of the 
direct turnout to the mainline; 

 The marshalling yard Maasvlakte West will be enlarged with 
18 tracks.  The yard will be twice the size it is now.  The yard 
will have 36 tracks of 750 m divided over four groups.  Close 
to the new groups three and four a maintenance workshop is 
planned.   With some short track for locomotive stabling the 
yard is complete; 

 ERTMS Level 1 full supervision must be in service, when the 
turnouts to the new terminal come in service.  This is 
mandated by the Ministry.  Sixty-four signals will have 
braking curve supervision.  The blue tracks in Figure 9 will 
have Full Supervision-mode; 

 Viaduct Junction E will be ready in 2014.  For the road 
structure it is a big change.  A small part of this project is the 
moving of the local railway to the quay of Yangtze harbour.  
In this project several level crossings will be removed; 

 In the future the railway of Maasvlakte 2 will have 25 kV 
overhead wiring.  At the moment it is not decided when it 
will be needed.  But all the installations, cables and train 
detection are prepared for 25 kV overhead power. 

Spare places are available in the interlocking room, so it can 
cope with future plans.   

LESSONS LEARNED 
 There must one person in charge who has an overall 

technical overview.  You can call him/her the rail system 
engineer or lead engineer or engineer in charge, it doesn’t 
matter what title this person has, they must to known a lot 
about the details of the engineering process, be responsible 
for configuration management and must keep the overview. 

 A big change in the interlocking logic is easier to manage, 
when it is the software of an electronic interlocking.  The 
number of wires to change in a B-relay N68 interlocking is a 
lot more than the number of wires for a change of VPI 
interface.  The test time in the field for a change of a B-relay 
NX68 is a lot more.  Because Maasvlakte West is a VPI 
interlocking, the changeover could be done in a night, so 
that the interlocking change was not in the critical path of 
the out-of-service period of 18 September 2011. 

 A change in a Level 1 system can be done in an out-of-
service period of a weekend.  It starts with writing down the 
strategy, but knowing all the XYZ-coordinates of the new 
locations before the out-of-service period is of the biggest 
importance for success. 

 See the collection of small contracts as one technical 
project.  The work in this area was split up in several small 
contracts.  The contracts were split up in geographic area, 
split up in engineering phases, every time the contact 
manager won the next contact for our engineering 
company.  There is a fragile balance between manageable 
parts and the big overview. 

For more information: www.maasvlakte2.com or 
ronald.bresser@movares.nl 
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SUMMARY 
The Bangkok Mass Transit System (BTS) rail system was first put into 
operation in December 1999 and an expansion program was in hand, 
pending the go-ahead signal from the central government.  However the 
plan was stalled due to difficult political environment until October 18, 
2005, when the Bangkok Metropolitan Administration (BMA) made a 
decision to extend the Silom Line for 2.2 km using its own budget without 
forthcoming approval from the central government.  Most of the civil 
works and E&M systems could have multiple suppliers except signalling, 
as the same signalling system should be used throughout the entire 
system including the 2.2 km extension.  Negotiation with the original 
signalling supplier took place.  However, due to commercial 
considerations it was decided that a new signalling system would be used 
on the extension and the then existing signalling system would be 
replaced.  At the early stage of the project, a quotation for the provision 
of an interface from the original signalling system supplier was sought.  
However, the signalling system supplier refused to co-operate and release 
any design information to the BTS Project Team.  This paper gives a 
detailed account on how the BTS Project Team and the new signalling 
system supplier overcome the technical difficulty of achieving an 
acceptable system safety level with no interfaces and interlocking 
between these two signalling systems during various phase of system 
migration of the re-signalling project. 

INTRODUCTION 
The Bangkok Mass Transit System, commonly known as the BTS Skytrain 
was first put into operation in December 1999. It consisted of two lines, 
the Sukhumvit Line and Silom Line.  The Sukhumvit Line comprised seven-
teen stations starting at Mo Chit Station (N8) in the North and terminating 
at On Nut Station (S9) in the South while the Silom Line comprised seven 
stations starting from National Stadium Station (W1), west of city centre, 
and ran south-west after Siam Station and terminated at Sapan Taksin 
Station (S6) beside the Chao Phraya River.  Cross platform interchange 
between these two lines was provided at the Siam Station.  Since the 
inception of BTS it operated three-car trains on both lines.  It grew 
popular with residents in Bangkok and passenger demands on the BTS 
kept on rising and the system carried its full capacity at peak hours.  The 
Bangkok Metropolitan Administration (BMA) and the Mass Transit System 
Public Company Limited (BTS) planned to extend the network on both the 
Sukhumvit Line in the south and the Silom Line across the Chao Phraya 
River to Krung Thon Buri.  In order to cope with the forecast growth of 
passengers with the introduction of more stations after the extension of the 
Silom and Sukhumvit Lines and the increasing passenger demands it was 
desired to increase the system passenger carrying capacity.  To address 
this challenge BTS upgraded its signalling system to a Communications 
Based Train Control (CBTC) system and expanded its rolling stock train 
capacity.  It purchased twelve four-car trains mainly serving the Silom Line 
and planned to expand the existing three-car train fleet to four-car trains 
by adding a trailer car to each three-car train set.  The contract for 
converting from a three-car to a four-car train was awarded in 2011. 

SIGNALLING REPLACEMENT, 
NEW FOUR-CAR TRAIN AND 
LINE EXTENSION PROGRAMS 
The Bangkok Government scheduled to open the Silom 
Line extension to Wong Wian Yai Station by mid 2009 
and the Sukhumvit Line extension to Bearing by 2011.  
BMA was responsible for all E&M works of the extension 
lines and the BTS was responsible for the provision of 
additional trains to run the service and re-signal the BTS 
network.  The contract for the provision of a new 
signalling system was awarded in mid-2007 and the 
contract for twelve new four-car train sets was awarded 
at the end of 2008.  The new signalling system and new 
trains were introduced in phases and tied in with the 
scheduled opening of the extension of the Silom and 
Sukhumvit Lines.  New trains were only equipped with 
the new Automatic Train Control (ATC) system and it 
was not compatible with the original signalling system.  
It was required that before any new four-car train could 
be introduced into operational service a new signalling 
system must be installed and commissioned in the 
section of track concerned in advanced.  The order of 
migration from the legacy signalling system to the new 
signalling system on the Silom and Sukhumivt Lines 
needed to tally with the government scheduled opening 
dates of the extensions and the new train delivery 
schedule.  There were altogether seven phases in the 
signalling system migration, they were:- 

 Phase 1 – This was also called an interim solution in 
which Silom Line was extended from Saphan Taksin 
station across the Chao Phraya River to WongWian 
Yai Station.  In this phase, most of the original Silom 
Line was under the control of the original signalling 
system and the extended section of track was solely 
under the control of the new signalling system;  

 Phase 2 – The entire original Silom Line was overlaid 
with new ATC trackside equipment and a new 
central control system was provided so that the 
entire line could be controlled by the new signalling 
system.  A few new four-car trains were progressively 
introduced into Silom Line with sufficient three-car 
trains converted to provide the service for the entire 
line while the Sukhumvit Line remained under the 
control of the original signalling system.  Trains only 
equipped with new ATC onboard equipment were 
allowed to operate on Silom Line in manual 
Automatic Train Protection (ATP) mode and no 
Automatic Train Operation (ATO) was available.  It 
could fallback to phase 1 operation if required; 

 Phase 3 – In this phase more new trains were put into 
operation on Silom Line as and when they were 
commissioned.  To ensure Sukhumvit Line capacity 
was maintained the stretch of the Sukhumvit Line 
from Chitlom Station (S1) to Mo Chit including the 
turnback tracks was overlaid with trackside 
equipment of the new signalling system.  This stretch 

Challenges in replacing an ATC 
system without interfacing with the 
legacy ATC system 
By L.Y. Lam FIRSE 

BANGKOK ATC 
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of track allowed mixed train operation.  
Trains serving the Sukhumvit Line were 
operated under the original ATC system.  
New trains transferred to the Silom Line 
running on this stretch of line were 
operated under manual ATP control mode 
of the new ATC system until they were 
transferred to the Silom Line where all 
trains, both new trains and three-car trains 
which were dual fitted with the new 
onboard system, were running on the new 
signalling system; 

 Phase 4 – In this phase new system ATO 
operation was introduced on the entire 
Silom Line; 

 Phase 5 – In this phase depot re-signalling 
was put in place and both original and new 
signalling systems were working in parallel; 

 Phase 6 – In this phase the entire 
Sukhumvit Line from the Mo Chit Depot 
boundary to the Bearing Station (S14), the 
last station on the Sukhumvit Line 
extension, was installed with trackside 
equipment of the new signalling system.  
Full signalling system capability was 
provided.  The diagram below shows the 
entire BTS network after completion of 
Phase 6 in August 2011; 

 Phase 7 – Decommissioning of the original 
signalling system, both onboard and 
trackside equipment progressively. 

and new signalling systems was proposed 
by the Project Team and the Contractor.  
This interim phase would remain in 
operation until the new signalling system 
was completed and commissioned on the 
entire Silom Line.   

Determination of Handover Station 

At the early stage of the project a study 
on the station at which system operation 
switchover taking place was conducted.  
The assessment criteria mainly focused on 
the best headway achievable taking the 
layover times to switch the onboard system 
over from one system to the other system 
and the flexibility of train operation under 
both normal and degraded modes of 
operation.  It was concluded that the best 
place this to take place was at Surasak 
Station (S5).   

The advantages of selecting S5 as the 
changeover station are:- 

 Reduce layover time at S6 at which 
there is only one single platform 
connecting the original section of the 
Silom Line to the extension; 

 A buffer zone is provided to ensure all 
trains going to the extension are fully 
operational before entering the 
extension; 

 Early identification of non-
communicating train;  

 Avoid all delays occurring at one 
location (S6); 

 Defective train can turn back to 
westbound at S5 with minimal 
disruption to service. 

Under normal train operation the system 
boundary was at the end of station S5 on 
each bound and is indicated by the green 
line in the signalling scheme above.   

PHASE 1 – EXTENSION 
OF THE SILOM LINE TO 
WONGWAN YAI 
In Phase 1, the Silom Line was extended 
from Saphan Taksin Station (S6) across the 
river Chao Phraya River to WongWian Yai 
Station (S8).  This new section was only 
equipped with the trackside equipment of 
the new signalling system while the 
original ATC system remained working on 
the original Silom Line from National 
Stadium Station (W1) to Saphan Taksin 
Station.  It was assumed at the early stage 
of the project that the interface between 
the original and the new signalling 
systems was achieved through the 
exchange of interlocking status of the two 
systems and safe train operational could 
be ensured.  A quotation from the original 
signalling system supplier to provide the 
interface was sought.  It was over one year 
into the re-signalling project, there were a 
number of letters and e-mail exchanges, 
but they showed no sign that the original 
signalling system provider was willing to 
offer any help and this avenue proved 
difficult.  As time was running out and the 
project needed to go ahead and meet the 
scheduled opening day of May 2009 set 
by the Government, an interim solution 
without any interface between the original 

2012/3/12MTR Corporation Limited Page 27

S6

S5
476947674765476447634761

49134911 4921491949174915

H6006H6002

5003

5004

H6001 H6005

6052

6051 6059

6060

4923

4777477547734771

492949274925

5056

5057

Virtual Interlocking Border

Existing ControlBT Control

From S3

V4921

System Boundaries



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 178  |  MAY 2012  15 

Interlocking and Point Control 

As the system boundary is at S5 and no modification and interfacing 
work can be done on the original signalling system, the new 
interlocking system was extended from S6 to the system boundary.  
That means to say there is an overlapping control area between the 
two systems.  To maintain operational flexibility a switchover control 
was provided.  Under normal operation this section of track was 
controlled by the new system and point control at S6 was 
transferred to the new system.  In case of need to fallback to the 
original system operation it could be done by simply switching a 
changeover switch.      

Train Detection and Signal 

The original signalling system track circuits and signals were 
retained.  Train Detection on the Extension was based on balises 
placed on the track and no physical track circuits were provided.  
Train positions were reported through a radio link back to 
interlocking system.  This balise based train detection system was 
extended into the original Silom Line as far back as station S3 to 
provide an early identification of train approaching the changeover 
platform.  In the new system, point indicators were provided in lieu 
of a signal.  There is a great difference in the interpretation and 
application of a signal and a point indicator in spite of their physical 
appearances being the same.  A point indicator only indicates that 
the point is locked.  It does not show the point position.  When a 
train is entering the route the point indicator does not replace to 
red right away and it will not do so until the route is normalised and 
train has gone past the point, i.e. point no longer locked and held 
by route.  Point indicators were overlaid in the overlapping section 
and a train operating under the new system follows the cab signals, 
and point indicators were only used under restricted manual mode 
of train operation - it indicated that points on the route ahead were 
locked.    

Platform Emergency Pushbuttons  

Trainborne system switchover took place at S5.  Signalling provision 
at this station needed to cater for both the original and new 
signalling systems’ operation.  Apart from overlaying the 
interlocking and signal (point indicator) and train detection devices, 
emergency pushbuttons which were used to remove the movement 
authority were connected to both systems in parallel.  Operation of 
any of these buttons would remove the movement authority for 
both systems. 
  

Interlocking between Original and 
New Systems 

As there was no interface between the 
original and new interlocking systems 
special interlocking arrangements had to be 
put in place together with a set of 
Operation Rules & Procedures governing 
train operations in this system overlapping 
area.  The principle is that all routes in the 
overlapping area of the original interlocking 
system and the non-timetable routes in the 
new interlocking systems are barred.   
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With this operating boundary, train operation on the 
southbound between National Stadium Station and Surask 
Station was based on the original signalling system and 
switched over to the new signalling system while the train was 
performing station duty at S5.  From the south of station S5 to 
the extension it was completely under the control of the new 
signalling system with cab signalling indication to facilitate 
manual ATP driving operation.  ATO operation was not 
provided at this interim phase and it would only be available 
when the complete Silom Line has been converted to the new 
signalling system.   

In this interim phase, safe and efficient train operation at 
the system overlapping area was a great concern.  There are a 
number of operational and interface constraints to be 
addressed and they are given below:- 

 No direct interface between the original and new signalling 
systems;  

 Single platform at S6 connecting to the extension; 

 Maintain train operation throughout system migration with 
minimal service interruption; 

 Different train  detection systems, track circuit from W1 to 
S5 and CBTC radio based train detection system from S5 to 
S8; 

 Interface with other system-wide systems (such as transfer 
of train radio control, power control system and train 
tracking); 

 Timescale for completion of the extension line; 

 Time taken to switchover from original trainborne system 
to new system is 60 seconds; 

 Time taken to switchover from new trainborne system to 
original system is 40 seconds; 

 Available operating modes immediately after switchover; 

 Handling of defective trains and non-communicating trains. 

Layover Area Signalling Scheme 

The signalling scheme of the system overlapping area is shown 
in the diagram below.  Balises were installed beyond the 
system operation boundary into station S3 in both directions 
for early identification of non-communicating trains 
approaching station S5.  Point Indicators were installed in 
parallel to the signals of the original system from the fringe of 
S5 towards the extension.  The new interlocking system 
provided all routes control from the boundary of S5 to S6 and 
these routes were identical to the provision of the original 
signalling system. 
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They are shown in the diagram above.  The routes are :-  

 Original system routes:  
H6001 to H6052, H6002 to H6052, H6001 to H6051, H6005 toF4761, H6059 to 
H6005, H6059 to F4921, F4921 to H6006, H6006 to F4761, H6006 to F4911; 

 New system routes:          
H6001 to F4921, H6002 to F4921. 

 
Route H6001 to F4769 is split into two routes.  They are H6001 to F4764 and F4764 
to F4769.  This gives an early release of route and allows route from H6006 to F4761 
to be set at the earliest possible time and speeds up train movement from S5 to S6.  
Those routes which were barred when required to set needed to follow the new set 
of Rules and Procedures.   

Degraded Mode Operation 
In emergency when the 
westbound track from S6 to S5 
is blocked due to whatever 
reason the routes H6059 to 
H4921 and H6060 to H4921of 
the original system are barred 
and operation of these two 
routes is under a new set Rules 
& Procedures for emergency operation. 

When the single southbound track is used for bi-directional working, a train 
approach-ing S5 from S3 on both Up and Down lines was detected it would result in 
routes from H6001 and H6002 to F4921 being locked out and any train operated 
under new system approaching F4921 would apply emergency brake to bring the 
train to a stop.   

Early Detection of Train Approaching Overlapping Control Area 
In the overlapping control area a legitimate train movement on one system does not 
mean its movement is legitimate in the other system when there is no interlocking 
provided between two interlocking systems and using different train detection 
systems, with one based on physical track circuit and the other through position 
reporting based on radio link.  To ensure adequate safety protection was provided 
new system trackside equipment was installed way beyond its interlocking control 
boundary to F4927 and F4775.  This provided early detection of train approaching 
Station S5.  Double balises were also placed at critical locations and onboard 
systems at both cabs were powered on at all times to provide train position 
reporting back to the interlocking system.  This equipment redundancy arrangement 
provided a high degree of availability of the train detection system and no single 
component failure would result in loss of train position information which was critical 
to safe operation of train during this migration phase.   

Handling of Non-communicating 
and Non-operative Trains 

Trains running on the extension must be 
equipped with onboard ATC system and 
proved operational before they were allowed 
to move on to S6.  Any train which could not 
be detected in the new system after passing 
over the balise at F4927 was routed back to 
S3 via the crossover after unsuccessful system 
reset of the onboard system.  Any train that 
could not be switched over to the new system 
at S5 southbound platform successfully was 
also returned to S3 via the crossover at S5 to 
prevent them from entering the extension. 

Train Tracking and Control 

Train tracking of the original Automatic Train 
Supervision System (ATSS) was based on 
route setting and track circuit occupation 
status.  When no forward route was set train 
ID did not follow the train movement and 
would not be carried forward.  During the 
Interim Phase, a train moving from S5 to S6, 
train stepping in the original ATSS system 
worked in accordance with track circuit 
occupancy status until it reached signal 
H6006, at track F4915, from which route 
setting control was under the new inter-
locking system and Train ID stacked up in this 
berth.  When the train cleared track circuit 
F4915 the train ID remained in this berth 
thereby it could be reused when train 
returned from the extension.  The train after 
entering the extension control area, the train 
ID needed to be manually entered to provide 
continuous train tracking and timetable 
running in the new ATSS system.  When the 
train returned from the extension and heading 
towards station S5 in the westbound 
direction, the train ID left at track circuit 
F4915 was re-used by the Line Controller and 
was manually entered in the original ATSS 
system.  The train then ran according to the 
timetable kept in the original system. 

Radio Communication  

It is vital to maintain radio communication 
between train operator and line controller at 
the Control Centre.  This link must be main-
tained at all times to ensure smooth, safe and 
efficient train operation.   

This interface was based on a file transfer 
from the Train Management System to Voice 
Radio System.  The file was in XML format 
and it contained information on Active Cabin 
Number, Vehicle Number, Train ID, Driver 
Number, Workstation ID and Station ID.   
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The Line Controller had to enter a train ID for each train in 
the system once a day when it first entered the system. 

Central Control Room 

To handle train transfer at the system boundary required close 
collaboration of Line Controllers of the original and the new 
systems.  For every train crossing the boundary it was required 
that the train ID needed to be keyed into the respective ATSS 
system through the workstations provided to maintain train 
tracking and radio connection as well as timetable operation.  At 
the Central Control Room both the original and new systems’ 
ATSS control workstations were put next to one another for easy 
communication between controllers and facilitating train 
handover.  This arrangement also facilitated easy communication 
between the two Line Controllers during incident management.  
This was critical to safe operation of train in the overlapping 
control section of track in particular in the event that emergency 
operation was required when one direction of track was blocked 
and single track bi-directional operation was put into force.   

TRAIN OPERATION 

Train moving from the Existing Silom Line into the 
Extension 

 Train leaves station S3 and progresses within the original 
signalling system towards station S5; 

 Train enters S5 station, stops in platform, passengers alight 
and board the train; 

 Train Operator switches original onboard system to the new 
system; 

 Train leaves S5 under new signalling system control towards 
station S6 and to the Extension . 

Train moving from the Extension into the Existing 
Silom Line  

 Train from Extension leaves station S6 and progresses within 
the new signalling system towards station S5; 

 Train enters S5 station, stops in platform and performs 
platform duty; 

 Train Operator switches onboard system from new signalling 
system to the original signalling system; 

 Train leaves S5 under the original signalling system control 
towards station S3. 

PHASE 2 – OVERLAYING NEW 
SIGNALLING SYSTEM ON THE ENTIRE 
SILOM LINE FOR ATP OPERATION 

Cross-line Signalling Arrangement 

This phase was to put the entire Silom Line under the control of 
the new signalling system with trains capable of operating in ATP 
mode.  This required that the new signalling system had total 
control of all trackside equipment including points and signals 
(point indicators) on the Silom Line.  The Sukhumvit and Silom 
Lines were connected at Siam Station and interlocking systems 
of both new and original systems required flank protection of the 
points on the other line.  As there was no interface connections 
between them in no way true interlocking between these two 
systems could be provided.  In order to maintain the fallback 
option to the original system operation if needed and no design 
information from the original system supplier was available, the 
only option was to explore any possibility to capture the 
essential interlocking status from the original system such that 
safe operation of trains could be maintained.  The Project Team 
and the Contractor devised a simple method to capture the 
essential information by putting a point detector on those points 
which formed the flank points of the other line.  All these flank 
points on both lines were under the control of the original 
interlocking system with the new interlocking system overlaid on 
the original interlocking system but without any control on point 
operation.   The point loss detection tolerance setting of the 
point detector was set at one millimetre which was smaller than 
that of the setting of the original system.  In this way it led to 
point detection loss in the original system definitely resulting in 
loss of detection in the new system if not sooner.   To ensure all 
trains sent to the Silom Line could operate on the new signalling 
system, the same approach to Phase 1 on early train detection 
was implemented by extending the new trackside system to 
Rathchathewi Station (S1).  Any non-operative and non-detected 
train would continue its service on Sukhumvit Line.   
The diagrams on the following page showing the signalling 
scheme of the cross-line section of tracks and train transfer 
between Sukhumvit Line and Silom Line. 

Train Operations on Sukhumvit and Silom Lines 

Operation on the Sukhumivt Line essentially remained 
unchanged but it required the points forming flank protection 
for the Silom Line to be always locked in the normal train running 
position i.e. not in a position leading to the other line.  The same 
applied to flank points on Silom Line.  Any train transfer required 
collaborative working of both Line Controllers.  It involved 
releasing the point locks which were manually locked and setting 
a cross-line route in the original interlocking system and then 
setting the same route in the new interlocking system before 
train transfer could take place.  This route setting sequence must 
be observed since the original interlocking system remained in 
total control of the interlocking for cross-line routes and setting 
the same route on the new interlocking system was just to 
provide movement authority to train operated under the new 
signalling system.  This is an analogy to establish route locking 
first and then the signal aspect when track circuits and points 

Bombardier Central Control Area Siemens Central Control Area 
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Transfer of  trains between SLM and SKT 

1

Transfer of trains between SLM and 
SKT

1. SKT LC #1 Set Route
2. SKT LC #2 Set Route 

SKT LC#1
SKT LC#2

Balise

2

Transfer of trains between SLM and 
SKT

1. SKT LC #1 Set Route
2. SLM LC Set Route 

SKT LC#1
SLM LC

Balise
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conditions are satisfied.  The route release as the train was 
entering the route was the same in both interlocking systems but 
when these cross-line routes were manually cancelled, the new 
interlocking route needed to be cancelled in advance of the 
original interlocking system.  This was to prevent the train 
receiving a valid movement authority without points on the route 
being secured in correct position because point control was in the 
original interlocking system. 

PHASE 3 – PUTTING NEW ROLLING 
STOCK ON THE SILOM LINE 
In anticipation of an increase in passengers after the Silom Line 
was extended to Wong Wian Yai (S8) and the limitation that the 
single platform at S6 imposed on the train serving frequency in the 
extension, BTS procured twelve four-car train sets and they were 
delivered progressively commencing in June 2010.  They were 
mainly deployed to serve the Silom Line.  These new trains were 
only equipped with the new signalling system and could not 
operate with passengers on board over the running lines not 
provided with the trackside equipment of the new signalling 
system.  Each of these new trains were introduced to service after 
it was proved fit for passenger service.   

BTS had only one depot at Mo Chit, serving both the 
Sukhumvit and Silom Lines.  All trains were stabled in this depot.  
Any new trains which were scheduled to serve the Silom Line had 
to run all the way from Mo Chit Depot to Siam Station before they 
could be transferred to Silom Line.  At the beginning of the 
introduction of the new trains to the Silom Line only a few trains 
were involved, and these trains could be sent to the Silom Line in 
the early morning with strict control under rules and procedures 
and operating in restricted manual mode on the Sukhumvit Line 
and switched to the new system after they were transferred to the 
Silom Line.   During the off-peak these few new trains were out-
stabled at sidings on the line.  After service trains were returned to 
depot in the opposite direction in restricted manual mode on the 
Sukhumivt Line.  As more new trains were introduced into service 
there were insufficient sidings for train out-stabling and some of 
the trains needed to return to depot during the off-peak.  This 
transfer of trains to and from depot happened four times a day, 
one in the morning peak and one in the evening peak.    

To allow new trains running on the Sukhumvit Line with no 
interruption to train service on that line these new trains must be 
able to run at line speeds on the Sukhumivt Line safely.  The same 
approach as that applied for cross-line operation was 
implemented on the northern section of Sukhumivt Line from Siam 
Station all the way to Mo Chit Station including the turnback 
tracks.  This section of track was overlaid with the new signalling 
system trackside equipment together with point detectors on all 
points on the main running line of Sukhumivt Line.  Apart from 
setting routes on both interlocking systems in the order of original 
interlocking first and then followed by the new interlocking and in 
case manual route cancellation was needed, the new interlocking 
route must be cancelled first and then followed by the original 
interlocking system, all trains running in front of the new train must 
be equipped with CBTC train position reporting system so they 
were visible to the new train so that the new train running on 
Sukhumvit Line could operate in ATP mode at line speeds. 

PHASE 4 –  
ATO OPERATION ON SILOM LINE 
This phase was simply modifying the on-board software to 
allow trains to operate in ATO mode on the entire Silom Line 
and there was no specific signalling arrangement for the 
system.   

PHASE 5 - RESIGNAL THE DEPOT 
This phase covered the section of track from the Mo Chit 
turnback tracks back to the depot so that a train from the 
depot could be controlled by the new as well as the original 
signalling systems.  Train movements from Mo Chit Station to 
and from the depot was much more efficient and also avoided 
the need for all new trains to operate in restricted manual 
mode for train transfer from the depot to the Sukhumivt main 
running line. 

PHASE 6 –  
RE-SIGNAL THE SUKHUMIVT LINE 
AND CONNECTION TO ITS 
EXTENSION TO BEARING  
There was no specific signalling arrangement for this phase of 
work.  It just overlaid the new trackside equipment on the 
southern section of the Sukhumvit Line and connected up this 
section to the Sukhumivt Extension and the interlocking 
between the Silom Line and northern Sukhumvit Line 
interlockings as well as the signalling radio network.   

DECOMMISSIONING OF ORIGINAL 
SIGNALLING SYSTEM 
This phase was to decommission the legacy signalling 
equipment but careful planning was needed to avoid the new 
working signalling system being disturbed.  This phase of work 
is still in progress. 

CONCLUSION 
It is probably the first time in a re-signalling project that no 
interfaces between the original and new signalling systems are 
provided.  Innovative ways, based on basic signalling 
principles, were developed to address the safe movements of 
trains across system boundary and on overlaying section taking 
the particulars features of both systems into account with 
appropriate rules and procedures.  Human intervention to 
system operation during migration was put to a minimum to 
avoid excessive stresses on Line Controllers and Train 
Operators.  It was a difficult project and safe train operation 
was achieved even though no "as built" information was 
received from the original signalling system supplier.  This 
achievement was mainly due to the close collaboration and 
good understanding among the Project Team, the Contractor 
and the Operator with the determination of achieving the set 
targets and working as a team in resolving all the problems.   
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INDUSTRY NEWS 

It was announced in April that Alstom has been awarded a 
contract by the Municipality of Amsterdam to deploy its 
signalling technology on the four existing metro lines and on the 
new North-South line, currently under construction. 

The system will enable automatic train operation, increased 
capacity and the realisation of energy savings.  The total value of 
the contract is approximately 100 million.  The Amsterdam 
metro network consists of more than 40 km of track and 58 
stations. 

The contract includes the design, manufacturing and supply 
of a complete Communication Based Train Control system, 
based on Alstom’s proven radio-based Urbalis solution. 

The contract covers the complete replacement of the train 
control, signalling and train supervision systems and associated 
communications networks.  The re-signalling work will be done at 
night ‘without any disruption to existing operations, Alstom said. 

Amsterdam Metro contract 

On 1 April 2012, no really, the HanzaRailTeam consortium 
handed over the Hanzelijn to ProRail, the Dutch Infrastructure 
manager, after having completed three months of integration 
testing.  ProRail will now start its own Site Integration Tests.  
These ProRail tests are aimed at validating all operational 
procedures for this new line connecting Lelystad and Zwolle.  
Among the novelties is the overlay of ERTMS Level 2 on the 
Dutch 1st generation ATP system (Automatische Trein Beïnvloeding 
– ATB).  Testing will involve all new operational procedures, 
including possession management employing Hand Held 
Terminals communicating with the ETCS Radio Block Centre, 
emergency procedures in the tunnel under the Drontermeer, 
including a mega joint exercise with the emergency services and 
the transitions onto the existing lines at Zwolle and Lelystad. 

During  the commissioning weekend, the new interlocking 
controlling the Hanzelijn and its associated Radio Block Centre 
were connected to the Lelystad interlocking and the junction near 
the newly built railway bridge at Zwolle.  After successful testing, 
the special measures blocking the points and signals at these 
junctions were removed. 

Upon completion of the ProRail tests NS will start trial running 
aimed at verifying timings and diagrams and ensuring all drivers 
acquire their route knowledge.  If all goes according to schedule 
revenue service is due to commence on 9 December  2012. 

A visit to the Hanzelijn including a trip on a test train will 
be a part of the Dutch Section’s festivities accompanying the 
IRSE’s centenary. 

The pictures show the test loco, a BR189 corridor loco for the 
Rotterdam Genua ETCS corridor which was featured in our article 
on the approval of  ERTMS/ETCS.  This loco has been used 
extensively to test the Hanzelijn’s ERTMS level 2, but on this 
occasion was driven (under the supervision of the test driver) by 
project managers Wim Bakker and Martin de Weijze to mark the 
handover.   

The first picture shows the “cutting” the proverbial ribbon.  
The second picture proves they did not ‘spad’ the exit signal of 
the Swifterbant siding where this event took place.  In fact they 
stopped just in rear of the ATB vv balise, installed there to 
prevent such risks in the conventional Dutch ATP.  The ETCS 
balises at the exit signal can be seen a bit further down in the 
centre line of the track, as well as the ATB vv cable loop. 

Hanzelijn handed over for testing 

The start of trials of ETCS Level 2 on the cross-city tunnel 
between Atocha, Sol and Chamartín in Madrid, Spain was 
marked on March 26 when Development Minister Ana Pastor 
travelled by train from Tres Cantos to Sol.  According to the 
ministry, this is the first application of ETCS Level 2 on a 
suburban network in Europe. 

Level 1 was brought into use on route C4 from Parla to 
Colmenar Viejo via Sol on March 1.  Replacing balises with  
GSM-R for track-train data transmission, Level 2 offers shorter 
headways and further capacity benefits.  

Pastor was accompanied by RENFE President Julio Gómez-
Pomar Rodríguez, as well as Esperanza Aguirre, President of the 
Madrid regional government, and Mayor of Madrid Ana Botella.  

ETCS Level 2 on Test in Madrid  

In the US, Ansaldo STS, a unit of Finmeccanica, has secured a 
73.4m contract to supply a Positive Train Control system to the 

Southeastern Pennsylvania Transportation Authority (SEPTA), 
that will manage SEPTA's regional rail system, serving five 
counties in the Philadelphia, Pennsylvania region. 

In Australia, Xstrata Coal has awarded a 7.8m signalling and 
train control contract to the company, to upgrade the rail 
infrastructure of its Ravensworth Mine Complex in the Hunter 
Valley, New South Wales. 

The design, building, testing and commissioning of the 
signalling, communications and train control system will be 
carried out by Ansaldo at the Ravensworth Mine Complex using 
MicroLok II interlocking, which is used in railways across 
Australia. 

The proposed open cut mine in Queensland's Surat Basin 
would produce 30 million tonnes of coal a year for the next 30 
years, which is expected to be transported by rail for export. 

Contracts in US and Australia 



N
O

T 
FO

R
 R

E
-P

R
IN

TI
N

G
©

 IRSE NEWS  |  ISSUE 178  |  MAY 2012  21 

IRSE MATTERS 

On 24 and 25 February, the IRSE were welcomed by Thales and 
Tube Lines for a technical visit to see the signalling system 
installed on London Underground’s Jubilee line.  The signalling 
system uses Thales Seltrac Transmission Based Train Control 
(TBTC) system, and the project to implement the system 
commenced in 2003 and was commissioned into operational 
running in phases between 2010 and 2011. 

The group visited the skills centre at Stratford, Stratford 
Market Depot, Neasden Control Centre (called Systems 
Management Centre) and Neasden Depot.  An entire Jubilee 
line train was run exclusively for our use, and access to the 
driver’s cab was allowed. 

The Jubilee line extends from Stratford in the east of 
London to Stanmore in the north going via many of the 
capital’s busiest destinations.  It is 36.2 km long, operates a 
fleet of 63 trains and in March 2012 implemented a 29 train per 
hour service. 

DAY ONE 
The visit commenced at the Tube Lines Skills Centre with a 
welcome from the President, Claire Porter, who thanked Thales 
and Tube Lines for the opportunity to see the system.  Next, 
Keith Walters efficiently organised the IRSE membership which 
totalled 37 keen participants, some had come from as far away 
as France, the Netherlands, and Canada. 

Thales’s Engineering Manager, Andrew Hunter, gave a 
presentation explaining that the Thales system is a TBTC 
moving block system.  Andrew's presentation outlined how the 
system uses loops to communicate with and detect trains and 
that the signalling is in-cab.  The Jubilee line has a central 
interlocking function performed by five separate Vehicle 
Control Centres (VCCs).  Axle counters are used both to 
deadlock points, and in degraded operation. 

The membership was then divided into groups who were 
each able to inspect certain elements of the depot and Skills 
Centre facilities.  These were: 

 The training centre where a TBTC system including 
trackside equipment is provided.  Here we saw the TBTC 
sub-system control cabinets and PCB cards, some with 
lights, some with flashing lights, some with no lights; 

 The depot control tower from where operations in the 
depot are controlled, using a Westrace system.  This 
resembles an air-traffic control tower and has a 
commanding view over the depot entrance; 

 A Jubilee line 1996 train where we were able to inspect the 
signalling system installed in the driving cab and in the first 

IRSE visit to London 
Underground’s Jubilee line 
By Peter Harding and Louise Newman 

1 
2 

3 
4 
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carriage.  This equipment includes the redundant 
Westinghouse technology that previously attempted to 
operate the line; 

 Passing inspection of the impressive train shed structure was 
possible, as was watching train maintenance being carried 
out to trains stabled in the shed. 

Next, Andy Borne Head of Upgrades, Projects Directorate, 
Tube Lines, gave a presentation on the Tube Lines’ perspective 
of the system and on operational performance.  It was discussed 
that the system did not immediately achieve satisfactory 
reliability and that this could in part be attributed to the 
customisation that LU required of the standard Thales product.  
The same system will be provided on the Northern line and the 
design and implementation will include lessons learnt from the 
Jubilee line work. 

We were then given a presentation by Darren Witts, Thales 
Engineering Manager for the Neasden depot work.  This 
included an overview of the Thales control system and included 
some surprising statistics including that there is more signalling 
in Neasden depot than on the entire Jubilee line. 

Following Darren's presentation was a lively question and 
answer session when all three presenters took questions from 
the floor. 

Upon completion of the presentations we were again 
organised by Mr Walters and we made our way to London on 
the DLR.  Thales organised an Italian meal in a restaurant near 
to Wapping which was well attended.  Some of the membership 
enjoyed the experience so much that they stayed late into the 
evening. 

DAY TWO 
On the Saturday morning everyone gathered by Neasden 
station, and the various groups were split up for an extremely 
busy day at Neasden Depot.  Our group started the visit by 
going to the Train Monitoring Room (TMR).  Before entering the 
TMR we took stock of the depot from a vantage point high up 
on the TMR bridge, with an interesting view of Wembley 
Stadium thrown in.  Inside the TMR the whole depot is 
displayed on four screens on the supervisor’s desk.  We were 
informed that the depot consists of approximately 90 sets of 
points, 130 signals and 248 tracks which are all axle counter 
sections.  The Jubilee line extends into the depot and 
technically the TBTC area could be controlled remotely from 
here in an emergency.  Jubilee and Metropolitan line trains are 
stabled here, with the Metropolitan lines also being maintained 

1. Clive Kessell wrestles the Driving Simulator 

2. One of the groups visiting the Tube Lines Skills Centre  

3. Signalling equipment in the Skills Centre  

4. Stratford Market Depot 

5. The Systems Management Centre at Neasden  

6. Supervisor’s Desk  in the Train Monitoring Room at Neasden Depot 

7. View from the cab of one of the 63 train sets 

8. Equipment in the Signalling Room 

9. Equipment on the train 

5 
6 

7 
9 8 

JUBILEE LINE VISIT 
1 

JUBILEE LINE VISIT 

All Photos:  Ian James Allison 
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here.  Normally the Jubilee and Metropolitan trains 
are stabled so that they are grouped together by line, 
except when for example the cold weather plan is 
enforced and they are stabled in alternate roads. 

From the TMR, we were taken down to the new 
Signalling Equipment Room (SER).  There were a few 
relays to see, but not that many.  Here we had a good 
demonstration on the practicalities of installing 
equipment.  Today the size of the terminals we use is 
ever decreasing.  This leads to more cables being 
terminated on each row, but the space provided by 
the trunking has not changed.  Full cable runs provide 
the installer, tester and maintainer with quite a 
challenge.  A very good lesson for any signalling 
engineer, but perhaps it's time to widen the trunking! 

After a quick coffee break it was time for some fun 
- cab simulators!  Everyone took turns driving, first in 
auto mode and then in manual mode.  It's more 
difficult than it looks to achieve a perfect stop! 

Then it was downstairs to the Communications 
Equipment Room (CER) to see the TBTC equipment 
such as the Station Controller Sub System (SCS) and 
Vehicle Control Centres (VCCs), with a few flashing 
LEDs! 

Back upstairs we were taken first to the operators’ 
training centre.  The trainer commented that the 
increase in capacity of the system was readily 
noticeable when the trains were all changed over to 
the TBTC system.  Driving in auto mode, time is saved 
as the trains accelerate faster, brake faster, and dwell 
time is cut.  Trains that are late can make up time 
along the route.  Next-door is the System 
Management System (SMC) room where all incidents 
are managed.  The group that was in before us had 
quite an exciting visit.  There had been a trespasser on 
the line so they got to see the team in action, dealing 
with the incident.  We had a treat of our own though 
as the new James Bond movie was being filmed at 
Charing Cross station so we got a short preview on 
the CCTV! 

That concluded our fully packed schedule to 
Neasden Depot.  The entire group reconvened, and 
grabbed a yummy packed lunch.  The final treat of the 
day was a trip on a special train, non-stopping all the 
way to North Greenwich.  During the 36-minute 
journey delegates took turns sitting in the cab with the 
driver, which was a thrilling finish to the whole visit.  
Especially when you could see the tail lamps of the 
train travelling in front! 

All in all this was a thoroughly worthwhile and 
informative visit.  It was a very busy schedule, which 
was impressively managed and executed without a 
hitch.   

Once again thanks to the sponsors, Tubelines and 
Thales, who made the visit possible.  And to Jim Irwin 
from LUL who led the organisation of the visit, and 
LUL's Jubilee lines management team who were very 
accommodating in all of the arrangements made. 
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New Head of Signalling 
strengthens rail expertise 
 
Parsons Brinckerhoff, the international engineering consultancy and 
specialist rail business, has appointed Ian Bridges as its new Head of 
Signalling in the UK.  The company’s UK rail activity also includes 
engineering consultancy for some of Network Rails major projects including 
Thameslink and Northern Hub programmes, Crossrail’s South East Section 
and the recent appointment on HS2 for railway systems design. 

Ian will have responsibility for a UK signalling team of around 35 design 
specialists in Manchester and Glasgow.  Although principally working on UK 
infrastructure projects, he will also provide specialist support to the 
company’s European rail activities and will advise on the implications of 
European solutions such as INESS and ERTMS for UK applications.  He will 
also be responsible for ensuring the company’s design specialists are kept 
up to date on new technology in the railway sector. 

Ian was previously engineering director for Signalling Solutions Limited - 
a joint Alstom/Balfour Beatty company - where he was responsible for the 
technical delivery of all the company’s products including the introduction of 
Alstom’s Smartlock 400 product into the UK market.  

During his 34 year career in the railway industry, Ian has primarily worked 
in signalling, initially focusing on design, followed by testing and latterly, 
technical management.  He has been integrally involved in the development 
of computer aided design techniques, particularly on the Kings Cross and 
the Channel Tunnel Rail Link terminus developments.  He is also a specialist 
in occupational training, particularly of testers. 

A Chartered Engineer, Ian also has a Masters Degree in Rail Systems 
Engineering.  He is a Fellow of the Institution of Railway Signal Engineers 
and the Institution of Engineering & Technology, and is a member of the 
Engineering Council and the Federation Europeene d’Associations Nationals 
d’Ingenieurs. 

On the Move ....... 

Closed Signalboxes 

Christmas 2011 saw the successful transfer of control of the London end of 
the Great Western main line (Paddington-Heathrow area) to Thames Valley 
Control Centre at Didcot (For those interested it featured the migration from 
SSIs to Smartlock interlockings).  This resulted in the closure of Slough 
"New" IECC as a control centre, although the building is being retained for 
other purposes.  It is a relatively new brick building, dating from the 1990s 
resignalling and electrification for the Heathrow Express; it took over the 
entire control area of the 1960s Old Oak Common PSB which still stands 
lonely and forlorn inside the high security fence surrounding the former 
North Pole Eurostar depot.  That in turn was built adjacent to the rather 
more stylish 1950s signalbox which had previously controlled the immediate 
Old Oak area prior to the 1960s, which still remains intact despite some 
smashed windows. 

Often signalboxes are demolished within weeks of becoming redundant, 
however in this case there are three former generations of signalbox that are 
still intact (one at Slough, two at Old Oak) as well as the current one at 
Didcot, is this a record?  

Stephen Dapré  Network Rail, Reading 

FEEDBACK 
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UK economic conditions and 
demographics continue to impact 

despite growth in new registrations 
 
The Engineering Council’s annual statistics report for 2011 
shows that the number of engineers and technicians 
joining the national register by gaining professional 
qualifications continues to grow year on year, despite 
there being an overall 2% reduction in the total number 
during 2011.  The 6.85% increase in new registrations 
during 2011 further builds on the significant 26.9% rise 
seen during 2010.    

The report also shows that the number of professionally 
qualified engineers and technicians on the register aged 
60 and over has now risen from 37.4% in 2010 to 39.4%, 
reflecting the ageing population of the UK. 

Jon Prichard, CEO of the Engineering Council says 
“The need to continue attracting new entrants to maintain 
the skills pipeline is vital if we are to meet the demands of 
future national needs, and to avoid experiencing the 
significant skills shortages in key sectors that occurred 
when we emerged from the last recession.  The current 
financial downturn has inevitably resulted in a short term 
reduction in the demand for professionally qualified 
engineers, despite all of the recent skills forecasts 
identifying a medium term need for a highly skilled and 
professionally qualified workforce.   

An on-going commitment from employers and 
individuals to professional development and professional 
registration is one of the measures that can help mitigate 
future shortages.” 

The Engineering Council is therefore working with the 
Professional Engineering Institutions and other partners to 
boost awareness and understanding of the value of joining 
the register, to ensure that the workforce retains sufficient 
professionally qualified engineers and technicians. 

“It is pleasing to see that the UK Government has also 
now acknowledged both the central role engineers will 
play in rebuilding the economy and the need for sufficient 
highly skilled and professionally qualified engineers and 
technicians to achieve this,” adds Jon Prichard.   

“The engineering profession today has a key role to 
play in tackling many global challenges, such as climate 
change or the need to become a low carbon economy 
through better use of resources and energy.  It is also at 
the forefront of developing new medical solutions and 
new communications technologies that will offer significant 
benefits for future generations.” 

S&T TOP INVENTIONS 
The April edition of IRSE NEWS announced the launch of the IRSE 
Innovation Award to recognise recent or emerging innovations 
within our industry.  This month, as part of the forthcoming IRSE 
centenary celebrations we are pleased to announce a separate 
competition, to choose the most significant historical invention in the 
field of signalling and telecommunications since the advent of 
railways.   This invention could be a specific piece of equipment, a 
feature of a signalling or telecommunications system, a complete  
sub-system or system, even a method of working the railway. 

The purpose behind this is not merely to entertain.  The intention 
is to get IRSE members around the world to think about and discuss 
the relative merits of technological (or other) inventions that have 
radically altered and shaped our engineering discipline and, of 
course, the wider railway.   

The process for the Top Inventions Competition will run as follows: 
Phase 1:  

Suggestions of ideas to create a Top 10 list – see below; 
Phase 2:  

Publication of the Top 10 in IRSE News during summer 2012, with 
votes cast by readers to  shortlist the Top 3 in the autumn; 

Phase 3:  
For the Top 3 options, we will seek members to speak in favour 
of each of the Top 3 Inventions at a meeting of the IRSE to be 
held in London on 19 March 2013.  This meeting will differ from 
the standard technical paper format.  Instead we will be looking 
for short engaging presentations from either individuals or teams, 
with ample time for lively debate and questioning.  The aim of 
the evening will be to provoke thought and contemplate the 
evolution of our industry in a fun and yet professional manner.  
The IRSE Innovation Award mentioned last month will also be 
presented at this event.  The results of the Top Invention 
Competition will be published in IRSE NEWS in May 2013. 

PHASE 1 STARTS NOW! 

WE WANT YOUR SUGGESTIONS, wherever in the world you live.  
If you are wondering “What are the rules, what qualifies as an 
invention?” the answer is that there are no rules.  You simply need to 
suggest something that you think deserves to be in the Top 10 
signalling and telecommunications shortlist of inventions and 
innovations.  It can be recent or historic, technical or operational, 
large or small, specific or general.   We do however advise that you 
avoid anything too general or unrelated specifically to railways, such 
as “direct current electricity”.    

A Panel will filter and collate all the ideas to create the Top 10 
list, covering the most popular suggestions received from members, 
to go forward to the Phase 2 voting stage.  The eventual winner will 
be the invention itself, not the individual(s) that originally suggested it.   

So, we encourage you to think about what you would like to see 
in the Top 10 list, and to send your ideas in an email as soon as 
possible (and no later than 15th June) to topinventions@irse.org, 
accompanied by a short explanation if you wish.   

Making suggestions does not in any way commit you to 
participating in the meeting in London on 19 March 2013. 

Stephen Dapré and Francis How 

ANNOUNCEMENTS 
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Institution Website 
New Discussion Forum for 

Members 
 
A discussion forum is about to be released on the IRSE 
website (www.irse.org) for use by IRSE members only.  

The forum can be accessed by logging onto the site.  An 
additional item – Discussion - will then appear in the main 
navigation and clicking on this will take users to the forum.   

So far the following topics have been set up:  General, 
Younger Members, IRSE Exam, Minor Railways and myPath.   
The General topic can be used for posts concerning 
industry, institution and website matters. 

The launch of the forum will be announced on the home 
page of the site.  We intend to assess the level of response 
to the forum and the way in which members use it after an 
initial period and, if required, make appropriate 
adjustments. 

If you have not already logged in to the site, you should 
obtain a username and password by clicking the Register 
link at the top of any page in the site. 

Curiosity Corner: 
Double Dutch 

WUBO dubbel 
Staff warning signal at objects with 
limited visibility of the track (WUBO) 

Photo:  Janine Visser / Movares 

MORE TALENTRECRUITING

Join our Rail teams in Australia & New Zealand 
Signalling & Telecommunications Design Engineers

At AECOM, we bring projects to life in the cities, communities and 
places that connect us, the industries that support us, and the major 
infrastructure that moves us locally and globally. 

As a result of major project wins, our Australian and New Zealand Rail 
teams are seeking experienced signalling and telecommunications 
design engineers who share our passion for rail infrastructure. 

For more information and to apply online (reference number 73455BR), 
please visit our careers site at aecom.com/careers.

aecom.com

Southport Broadwater Parklands
Gold Coast, Australia
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Last month you received a copy of the Conference 
Programme and Booking Form with your copy of IRSE 
NEWS.  If you haven’t yet booked, we suggest you do 
so soon.  ASPECT2012 is a three-day conference which runs 
from 10-12 September at the Queen Elizabeth II Conference 
Centre in London, UK.  

The conference includes: 
 Launch of the IRSE’s centenary year with a special VIP guest; 

 32 technical papers covering all aspects of signalling, communications and train control; 

 Speakers from 15 countries, representing all the regions where the IRSE is active; 

 Exhibition of products and services during refreshments breaks at the venue; 

 Conference dinner; 

 Drinks reception at the House of Lords, in the UK Parliament building. 
  
The conference is very keenly priced compared to commercial events – only £600+VAT 
for IRSE members, with further reductions for those attending the International 
Convention which follows immediately after ASPECT, and for younger and retired 
members.  If you can’t spare the time to attend the whole 3-day event, there are also 
options to book for individual days, with or without the evening social events. 
  
You can book using the form on the back page of the Conference Programme, or on 
line at www.irse.org .  Please note that there is a restriction on numbers at the evening 
social events, and places will be allocated in order of booking.  An evening at the 
House of Lords is a once in a lifetime opportunity, so book early to be sure you get 
there! 

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.
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