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Through its extensive range of products and services,  
Park Signalling can extend the useful life and enhance  
the performance of older signalling equipment.
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• Exceptional knowledge and vast experience 
• A pioneering approach to problem-solving
• Innovative design and development capability
• Re-engineering and reverse-engineering
• Sourcing or replication of obsolete components 
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engineering, prototype manufacture, repair and consultancy 
at any stage in the lifecycle of a system or product.
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www.park-signalling.co.uk

Delivering Engineered Solutions
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useful life extension and enhanced 
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NEWS VIEW 196 
Now is the time to give something back 

A Happy New Year to you all for 2014 from the editorial team of IRSE NEWS. 

Have you any New Year resolutions for 2014?  What do you intend to do to 
make your working life more beneficial and enjoyable?  Have you considered 
passing on some of your knowledge and experience to others?  Well, now is the 
time to give something back! 

Have you ever considered giving up a couple of hours each week at work to 
share some of your engineering knowledge and experience with junior and 
other colleagues within your team or company?  What about setting up or 
taking part in a study group within your own or nearby company?  How about 
becoming a technical mentor within your team or company?  As the signalling 
and telecommunications industry continues to evolve world-wide, knowledge 
retention still remains a concern as technology develops, the workforce changes 
and our seniors come up to retirement age.  How about volunteering some free 
time each month to assist the IRSE itself?  The Institution would welcome 
assistance from the membership with various tasks and activities happening all 
around the world on a regular basis. 

For further information regarding personal professional development, how 
to go about passing on some of your knowledge and experience to others, 
taking part in a nearby study group, becoming a technical mentor or 
undertaking volunteer activities for the IRSE, please contact the Institution by 
email at training@irse.org.   

The Institution looks forward to hearing from you soon. 
The Editor 
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There are days in everyone’s lives when you remember where you 
were, what you were doing and the impact of an event on your 
memory.  12 December 1988 will be one such date that many in 
the rail industry will remember, particularly those within the Signal 
and Telecoms community.  That morning I had left home early, 
travelling through Clapham Junction on the ‘Brighton’ side to 
cross London and journey to Exeter for a meeting with the 
electricity industry on the subject of fibre exploitation.  The 
meeting ended at lunch time and, when I returned to St David’s 
Station in Exeter, the screen said that trains to Waterloo were 
terminating at Woking owing to an ‘incident’ at Clapham.  An 
‘incident’ indeed; a telephone call to the office indicated that a 
major rail accident had occurred with implications for S&T.  When 
I was returning home through Clapham in the early evening, there 
was a stilled hush as the arc lights and cranes could be seen on 
the ‘South Western’ lines when we rounded the corner towards 
Croydon.  Full details of the tragedy did not really emerge until I 
was at home to see the TV News.  Sir Robert Reid (Chairman of 
the British Railways Board) and Paul Channon (Secretary of State 
for Transport) were filmed on site, and both were visibly moved 
by what they were witnessing.  How could something like this 
have happened when the railways were justifiably proud of their 
safety record? 

The next few days saw a Department in shock, with many 
meetings being organised to try and analyse the facts and determine 
what should be done.  There was a sense of disbelief that such an 
accident could ever have occurred in a discipline that prided itself 
on its safety record.  As the Assistant Director (Telecoms) at the 
time, my personal involvement in the events was less intense, but 
it was clear that this accident would have implications for all.  I 
became part of the team to decide what should be done and how 
it should be managed.  Strong leaders began to emerge, and 
others clearly could not cope and were out of their depth. 

So, twenty five years on, how have the events of that fateful 
day impacted on the S&T department, the rail industry in general, 
the changes to safety management and the travelling public?  This 
paper attempts to give an arm’s length view of the actions taken, 
the lessons learned, the procedures put in place and the value of 
all of these. 

 

THE IMMEDIATE AFTERMATH 
The cause of the signalling problem was soon established; a loose 
wire, removed from a shelf-type relay a week earlier during stage 
works, had come in contact with a relay terminal, which in turn 
had false fed a track circuit repeating relay that was key to signal 
replacement circuitry needed to ensure the correct aspect 
sequence following the passage of a train.  Thus a green signal 
that should have been at red led to a train travelling at speed and 
colliding with the rear of a preceding train which had stopped at 
the following signal to report a wrong aspect sequence.   

The resulting collision caused 35 deaths and many more 
injuries.  It had never really occurred to anyone that a loose wire 
could cause a problem of this magnitude. 

The immediate reaction was to issue an order for all relay 
rooms and lineside location cases to be checked across the 
country for un-terminated loose wires, and for any found to be 
cut off.  This was pursued with an intensity that verged on the 
paranoid, and applied to both signal and telecoms sections of 
the Department.  Whilst there was some logic in doing this for 
signalling installations that used single wires to interconnect the 
relay circuitry, the dictate made no sense for telecoms since the 
interconnections between switches and selectors were by 
complete cables, with unused wires being left for future use if 
alterations became necessary.  Such wires needed to be laced 
back into the cable former and out of harm’s way.  After strong 
protest, the order was changed accordingly.  All of this 
demonstrated the near panic that ensued within a department 
totally unprepared for this kind of incident. 

A MORE MEASURED APPROACH 
AND DOCUMENTATION 
The internal enquiry soon established that, whilst this was an 
accident caused by faulty signalling, the problem was one of 
quality control rather than any inherent defect in signalling 
design or implementation.  By 1988, the business led railway 
with its five sectors was well established and the engineering 
departments were being encouraged to plan their project, 
installation and maintenance work so as to minimise the 
disruption to train services on the operational railway.  Indeed, 
only a week or two before the Clapham accident, publicity 
reports were suggesting that the work being done to prepare 
for the Waterloo Area Re-Signalling project was being achieved 
without undue impact on the Network South East train service.  
Looking back, one can have some sympathy with the Business 
Managers’ view, as line closures and bus substitution continue 
to be unpopular with the travelling public even today.  The drive 
for continuity of train service may well have had an impact, but 
the root causes were more fundamental. 

As in all serious accidents, an obvious cause can be the lack 
or inappropriateness of instructions and documentation.  Were 
signalling policy and procedures adequately set down?  Early 
findings suggested that they were not, with many regional 
variations to contend with.  There was recognition that a 
standardised approach to maintenance, fault finding and testing 
of signalling equipment would need to be introduced across the 
whole of British Rail, and teams were assembled to prepare for this. 

Documentation setting out signalling installation and 
maintenance procedures in general, and testing processes in 
particular, became an early candidate for investigation, 
suitability and review.  The Southern Region of BR had an 

Clapham 25 Years on – A Personal Analysis 
By Clive Kessel, Hon IRSE 
 Paper read in London on 10 December 2013 
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Instruction SL53 that was a Departmental Guide on the 
Testing of New Works.  This concentrated on the higher 
levels of functional testing, and investigation soon revealed 
that not everyone involved with testing had seen the 
instruction, let alone been briefed on its content.  It was also 
evident that the testing of stage works was being carried 
out by all manner of people - designers, installers, 
maintenance staff, technical support engineers and others.  
These staff were all associated with the overall Waterloo re-
signalling project, and it was seen as useful to have them 
involved at every stage.  Instances of installers testing their 
own work occurred.  Instruction SL53 was quickly revised, 
and a testing moratorium was announced until registered 
testers had been re-trained.  This rightly concentrated on new 
works testers as a priority, with maintenance testers 
following on. 

In terms of ongoing work, the introduction of new 
signalling schemes across the entire railway was subject to 
the same constraints that were put in place on the Southern 
Region, with many commissioning dates having to be put 
back until the new work was properly and independently 
tested so as to prove beyond doubt that it was fit for 
purpose. 

The need for new documentation was crucial and teams 
from across BR were assembled to assess the actual 
requirements and produce a series of instructions that 
would be mandatory across the entire railway.  So emerged: 

Signal Works Testing Handbook (SWTH); 
Signal Maintenance Testing Handbook (SMTH); 
Signal Installation Handbook (SIH); 
Signal Design Handbook (SDH). 

These were a definite improvement on what had gone 
before, particularly in the activity of testing.   
 

THE PUBLIC ENQUIRY AND 
RECOMMENDATIONS 
Such was the concern of government, the media and 
representatives of the travelling public that a demand for a 
public enquiry was soon granted by the Secretary of State 
for Transport.  He appointed Anthony Hidden QC to 
conduct a formal investigation into the accident.  He in turn 
would be assisted by Major Christopher (Kit) Holden from 
the Railway Inspectorate, Dr Bryce McCrirrick (President of 
the Institution of Electrical Engineers) and Dr Alan Wells (a 
former Director General of the Welding Institute), who 
would bring specialist knowledge on procedural and 
engineering aspects into the railway sector.  The investigation 
commenced in early January 1989 and heard evidence from 
122 witnesses over 56 days.  Some further written final 
submissions were deposited and the assembling of evidence 
concluded in early June 1989, less than five months after the 
process started.  The ensuing report appeared in September 
1989, some ten months after the accident.  Compared to 
more normal Railway Inspectorate enquiries this seemed a 
long period of time, but in comparison with later high 
profile rail accidents, the investigation was well focussed 
and efficient. 

The report was wide ranging and covered many aspects both 
directly and indirectly associated with the accident.  A total of 93 
recommendations were published, these being in various categories: 

1-3 Wiring standards and issue of design documents; 
4-11 Testing processes including wire counts, independence, 

instructions and audit; 
12-17 Departmental instructions, understanding and training; 
18-24 Organisation and management practices; 
25-28 Wrong side failure reporting; 
29-32 Outsourcing and control of contracted out work; 
32-37 Quality management and re-organisation procedures; 
38-39 External review, audit and on train data recorders; 
40-50 Radio and Automatic Train Protection (ATP) provision and 

funding thereof; 
51-52 Driver reporting of signal irregularities; 
53 Use of insulating tape; 
54-60 Integrity of rolling stock and train loading; 
61-78 Emergency services, command and control, organisation 

and communications; 
79-80 DHSS and emergency planning; 
81-85 BR response to major incidents and communication on and 

off trains; 
86-89 BR emergency planning for accidents, management and 

local actions including placing of automatic signals to red; 
90-91 Post accident investigation; 
92-93 Rule book changes and Railway Inspectorate adoption of 

recommendations. 
It can be seen that these recommendations were wide ranging and 
would have implications for accidents that might occur in the future.  
Indeed, it was unfortunate that, during the course of the investigation, 
two more fatal rail accidents occurred, at Purley on the 4 March and at 
Bellgrove near Glasgow on the 6 March 1989, both caused by driver 
error but having implications for the signalling system. 

The recommendations were accepted in their entirety, it being a 
brave person who would challenge any part of the investigation with 
its high profile.  Many of the recommendations had been predicted 
and were being acted upon before the report was published.  These 
were the relatively easy ones and were concentrated mainly on the 
practices and organisation of the S&T Department.  As always with 
public domain documents, leaks did happen before the official 
publication date, and Recommendation 45 relating to the provision of 
sufficient radio frequencies was the first to be closed out.  The Home 
Office (then in charge of radio licensing, now the Radio Communications 
Agency) had heard that it was likely to be criticised for not allocating 
enough UHF channels for BR to progress the Cab Secure Radio 
system then being rolled out.  It became evident that the Civil 
Aviation Authority (CAA) was still using 50 kHz channel spacing for its 
radio systems at airports, the norm by then being 12.5 kHz.  I was duly 
despatched to the CAA to meet their radio engineers, and was 
successful in acquiring eight more channels from this source.  Such is 
the speed of government departments when the finger points. 

Other recommendations were to prove more contentious and 
would take considerable time to implement in full.  Twenty-five years 
on, it is however considered that virtually all of these as far as the rail 
industry is concerned have been acted upon, although many have 
come about as a result of other accidents and incidents.  Some 
analysis of the resulting work follows.   
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Competence and Training 
An early criticism was the competence of the staff undertaking 
signalling installation and testing work.  With better documentation 
in place, getting staff trained on the requirements of the new 
instructions was equally crucial.  Modules were developed for the 
important element of testing, these being: 

Tester in Charge (Module 1); 
Principles Control Table (Module 2); 
Factory Testing for preassembled equipment (Module 3A); 
Functional Testing for locations and interlocking (Module 3B); 
Verification Tester e.g. wire count etc.  (Module 3C); 
Trackside Equipment (Module 4xxx, dependent on individual 
equipment); 
Test Assistant (Module 5). 

There was a close association between the development of the 
testing modules and the writing of the testing handbooks, with 
each being reviewed and updated against the progress of the 
other.  A National Standard emerged as a result, from which 
Regional Test Groups were created.  The initiative was generally 
well received, and an improved standard of testing resulted.  
Installers were re-trained in parallel to the standards of the SIH, 
and part of this was that testers almost became quality inspectors. 

IRSE Licensing Scheme 
In-house measures by BR were however not seen as sufficient to 
restore the credibility of the S&T profession.  Some form of 
independent assessment of competence was needed, but by 
whom and in what form presented a real dilemma.  Various 
options were considered, but the chosen solution has been the 
IRSE Licensing Scheme.  Since the IRSE is the body representing 
the interests of the profession and at the same time independent 
of any railway organisation or equipment supplier, it was a logical 
decision. 

It took a while for the scheme to be designed and developed, 
and it was not until 1994 that it was formally launched by Sir 
Anthony Hidden, who had headed the public enquiry into the 
accident.  Some fundamental principles were established: 

The competence levels would be generic in nature, to 
ensure a basic understanding of principles rather than a 
detailed certification on any specific piece of equipment; 
A number of activities would be covered, viz.: installation, 
maintenance, testing, design, project engineering and 
engineering management; 
Categories of licence would be available to represent the 
knowledge and experience of individual technicians, 
engineers and managers; 
The scheme would be applicable to infrastructure 
organisations such as British Railways or London 
Underground, to manufacturing companies, equipment 
designers and suppliers including consultants; 
The need for persons to be licensed would be initially 
concentrated on those engaged in safety-critical work, but 
would be extended to people carrying out safety-related 
and routine tasks as time progressed; 
Licences would be awarded on a personal basis irrespective 
of the employer or organisation that people worked for; 
Licences could be used as an employment asset when 
people sought to change jobs. 

Obtaining a licence would be a rigorous, two-stage 
assessment process:  (i) a workplace assessment carried out 
by the individual’s line management; (ii) a competence 
assessment carried out by a third party; 
Assessing Agents would be appointed to oversee and 
manage the assessment process, who would be subject to 
regular audit by the central IRSE authorities; 
Individuals would be allowed to hold more than one licence 
in line with the requirements of their work responsibilities; 
A licence would be valid for 5 years with a mid term review 
at 2.5 years.  Licence holders would not require to have 
membership of the IRSE, although this would be 
encouraged; 
The scheme had to be cost neutral, charges being levied on 
employing organisations for both the assessment process 
and the licence award.  This required a dedicated team to 
be established at IRSE headquarters for administration work, 
including the appointment of a Licensing Registrar; 
The scheme would be directed by a Licensing Committee 
formed of senior persons from within the many disciplines of 
the S&T profession who hold IRSE membership. 

The design of the Licensing Scheme posed a number of questions: 
How many licences would be needed? 
How would the diverse technologies be covered? 
Would a licence be required for every type of equipment? 

In essence the ‘granularity’ of the scheme needed to be defined.  
This would in any case result in a compromise, as there were just 
too many types of equipment at too many different levels for an 
individual licence to be designed for every possible task.  Thus a 
generic design emerged that provided licences for a broad-
order group of skill sets across a range of basic tasks.  To obtain 
a licence, the individual technician or engineer had to compile a 
portfolio of what he or she had done in the past and was doing 
currently, the training received, any specific actions or incidents 
that they had been involved with and the types of equipment 
that they had worked on.  Known as a Log Book, this is the 
fundamental evidence that the Work and Competence Assess-
ments are based upon.  There are currently between 40 and 50 
Licence categories covering: 

Installation; 
Maintenance; 
Testing; 
Design; 
Project Engineering; 
Engineering Management. 

In each of these, sub-categories relating to Assistant, Technician/
Engineer, Team Leader and Manager might exist. 

Early use of the scheme majored on testing and maintenance 
routines, with installation and engineering management coming 
later, all aimed at persons doing safety-critical work.  The harder 
questions then began to emerge: what to do about telecoms; 
whether a licence holder is automatically judged as competent; 
how the growing impact of computer technology on signalling 
should be dealt with; what happens to persons who are involved 
with train-borne signalling equipment?  More importantly, what 
is the position with companies who enter the S&T business 
maybe even perhaps from an overseas base?  Is it permissible for 
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a person to work on S&T equipment without a licence?  In short, 
could the scheme be made mandatory? 

Pragmatism is always a means of moving forward, and there 
have been many compromises allowed in order that important 
work programmes are not stopped.  When Network Rail decided 
to take maintenance back in house following the Hatfield 
accident, S&T staff were inherited complete with their licences.  
The need to continue with licensing inside Network Rail was 
questioned, and an alternative ‘Assessment in the Line’ system 
was devised.  If applied properly this could be more rigorous 
than an IRSE licence, since it requires a yearly assessment to take 
place.  However this seemed not to happen in practice, and the 
Office of the Rail Regulator (ORR) issued a non-conformity on the 
company.  As a result Network Rail has re-engaged with the scheme, 
and is concentrating on getting fault finder and maintainer staff 
re-equipped with licences.  To date, some 397 licences have 
been issued to such staff out of a total of 3000.  There is a 
declared intention to re-licence installation technicians; although 
the paperwork was approved some 18 months ago, no licences 
have yet been issued.  Network Rail does use the scheme for 
design, project engineering and engineering management staff. 

Whilst licences for telecom activities of a safety-critical or, 
more often, safety-related nature were devised, the take up was 
always limited and both Railtrack and London Underground, in 
their desire to introduce more competition into telecom 
provision, sometimes turned a blind eye to that element of the 
licensing scheme.  This state of affairs continues into Network 
Rail, and currently the telecom staff who came across when 
maintenance was taken back in house are now at the time where 
their licences are at the end of the five year period.  It appears 
unlikely that they will be renewed.  The future of the telecom 
categories is therefore uncertain and it seems that take up will be 
predominantly by people in the supply industry. 

An impending challenge is how to prove competence for staff 
responsible for train-borne signalling equipment.  This could 
mean the licensing scheme having to stray into the traction and 
rolling stock arena, since it is certain that split maintenance 
regimes for trains within a depot will not be tolerated by the 
Train Companies.  A working party has been set up to look at the 
problem, initially discussing three areas:  how to safely commission 
equipment into service; how to sign systems in and out of 
service; and how to manage software updates.  Lessons may be 
gleaned from London Underground, since it has had train-borne 
signalling systems for many years and uses the standard licence 
portfolio to certify such staff.  However, LU is still a vertically 
integrated entity, which makes for much simpler managerial 
control. 

Whatever the shortcomings, the Licensing scheme must be 
judged a big success.  Since its inception in 1994 (the first licence 
actually being awarded with due ceremony on 9 January), some 
12 000 licences have been issued.  The number of current 
licences as at September 2013 is 5554.  Other countries have 
adopted the scheme, namely Hong Kong and Thailand, but it 
also exists in Australia, Canada and India for engineers and 
technicians who are employed to work on UK projects.  The IRSE 
is not unique in running such schemes, and other UK professional 
engineering institutions have devised and use similar 

competence measurement systems.  One such is the Non 
Destructive Testers, heavily engaged in off shore exploitation 
work, whose PCN scheme is mandatory for anyone involved in 
the activity.  This means a formally assessed and tested 
approach, with the resultant qualification leading to either 
automatic registration to the Engineering Council EngTech 
category or to a standard route IEng application.  The IRSE has 
toyed with aligning licences to Engineering Council registration 
but with only limited success.  It would mean making the scheme 
a tested qualification, which could lead to the licences becoming 
a mandatory qualification for anyone working on S&T 
equipment.  The implications of this are immense and a step too 
far for the industry at the present time.   

 

COMPUTER TECHNOLOGY, 
COMMUNICATIONS, RADIO AND 
TRAIN-BORNE EQUIPMENT 
At the time of Clapham, relay switching technology was still the 
norm for new signalling schemes.  Computer interlockings were 
very much in their infancy and the best brains in the industry 
were engaged on their ongoing development and the 
overseeing of the few installations that had been commissioned.  
Many of the Hidden recommendations apply only to relay 
technology, so how in the intervening period are they made to 
reflect the use of computers and particularly software based 
logic?  A fundamental principle of SSI technology is the two out 
of three configuration of the main processors to agree that a 
command is valid.  Time has shown this to be effective, but what 
would Hidden have said about one processor not being in 
accordance with the other two? There are still many signal 
engineers around today (mainly from the older generation) who 
do not trust computer based technology, mainly because it is 
easy to prove that the system will do what it is programmed to 
do but very difficult to predict what it might do if an unknown 
set of circumstances occur.  Even more worrying to some is when 
changes are made to a computer interlocking that accommodate 
alterations to track layouts, signal spacings, etc; what other 
impact on the software might such changes cause?  Everyone is 
aware of glitches on their home computer or smartphone; how 
or why did that happen, we say.  Do similar glitches happen in 
software based signalling, and how would they be recognised 
and dealt with? 

With the advent of computer based signalling came the need 
to distribute data around the railway.  Initially this was achieved 
by dedicated cables to the various trackside modules (signals, 
points, level crossings, etc.) using bespoke coding systems.  As 
the geographic area of control from a signalling centre became 
ever greater, this solution was realised to be impractical if 
diverse routeing requirements were to be maintained.  The use 
of standard telecom data channels was an obvious way forward 
but again, perceived risks limited this to railway owned telecom 
infrastructure.  With many railway administrations building up 
fibre based networks, the allocation of bandwidth within the 
resultant transmission systems was seen as acceptable as it could 
be controlled in house.  Some thought was given as to whether 
the engineers and technicians looking after the telecom kit 
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should themselves be trained on the safety aspects of the data 
carried, and indeed this did happen to some degree.  The 
demand for greater resilience has however meant that railway 
bandwidth is not always available to create diverse routeing, and 
renting bandwidth from a public telecom operator was one way 
of overcoming the limitation.  Establishing a safety mentality in 
an organisation unconnected to the railway was a non-starter, so 
ways of segregating safety into risk categories have emerged - 
the SIL system.  This has by and large achieved the objectives, but is 
there still a risk that someone working for a different organisation 
can unwittingly cause disruption, or worse a dangerous situation, 
by doing some circuit changes within a transmission link? More 
recently, the advent of Internet protocol (IP) networking is rapidly 
taking over from traditional circuit switched links.  Can and 
should IP be used as a means of signalling distribution? Many 
believe it to be inevitable, but what will be the safeguards that 
need to be put in place? 

If people have continuing concerns about using computer 
technology and open transmission networks, how is the advent of 
radio communications for conveyance of the associated vital 
messages regarded?  Anyone who has experience of radio eng-
ineering will know that it is not a precise science.  Communication 
paths can be affected by many factors and the tailoring of 
coverage to exact sections of track can be difficult.  Whilst the 
use of radio for track-to-train voice communication has progressed 
considerably since the time of Clapham, the marrying of radio to 
movement authority commands is a wholly different scenario.  
Fortunately the ERTMS programme with its GSM-R component 
has answered many of these concerns, and the Level 2 application 
has been around long enough for its integrity to be assured, at 
least for the present.  However the problem of spectrum allocation 
(itself an issue in the Hidden report) still looms large, and a 
change from circuit switching to packet switching looks like 
being the only practical means of increasing the ERTMS system 
capacity.  This in itself brings new concerns as to whether safety 
will be compromised, but one has to have faith that the testing 
and approval processes will be thorough.  If ERTMS Level 3 ever 
comes about for main line application, the dependence on radio 
becomes nearly total, which is perhaps one of the reasons why 
this ‘ultimate objective’ is still as far away as ever. 

Another factor is malicious intervention or hacking.  Seminars 
that take place on system security all confirm that there is no 
such thing as a closed system.  Those of a certain mindset would 
see it as a challenge to hack into a signalling system.  The bigger 
question is whether they could create a dangerous situation by 
so doing; could they cause a wrong-side failure?  Protection of 
such systems is therefore vital, and groups are established to 
both assess the risk and minimise the effects should it happen.  
This work applies to many industries that rely on safety-critical 
software for successful operation, and it would be naïve of signal 
engineers to think theirs was the only profession with the problem. 

Other than AWS, two trial lines fitted with ATP and a 
smattering of RETB on rural routes, back in 1988 all signalling 
equipment was part of railway infrastructure.  The situation today 
is very different, and in 25 years time it will be different again.  By 
2040, 50% of the signalling system is likely to be train-borne.  It 

could be higher than that if predictions for rural lines come 
about.  Thus an interface is created that not only spans two 
disciplines but also allows a situation where trackside equipment 
is supplied from a different source from that for the train based 
kit.  The UK lags behind much of Europe with this problem and 
that may be a good thing.  New high speed lines have largely 
been equipped with a train control system from a single supplier, 
and testing the complete track and train based system is made 
much easier.  Equipping existing lines and trains with such systems 
is a different matter, and those that have tried it know of the 
problems.  The rolling stock engineers regard train equipment as 
their territory over which they wish to have full responsibility.  
Just how this fits into the integrity of a signalling system is far 
from clear, but the perceived risks have been aired many times in 
recent years.  The concept of a ‘Systems Engineering’ group has 
been considered from time to time, but how this would operate 
and have the necessary accountability seems to elude even those 
that advocate it. 

MINDSETS AND ERTMS 
Signalling has existed for almost as long as railways.  In the 
intervening 180 years, the technology has developed and 
improved largely through the brains of gifted individual 
engineers who saw it as their right to develop something that 
advanced the technology from what had been invented 
elsewhere.  Producing equipment and systems that were 
compatible and capable of inter-working with other technologies 
was very low on the agenda, and in any case something that was 
not really needed.  Some have described this situation as a 
‘cottage industry’ - others, more rudely, as a ‘big toys and games 
cupboard.’ Even today, this mentality prevails.  The SSI replace-
ment systems are essentially bespoke in design, and the recent 
advances into modular signalling have been done entirely 
independently by the companies concerned, no thought being 
given as to whether a module from one source could be used as 
a replacement for a failed module from another supplier.  I have 
on occasions used the phrase that signalling is a ‘prisoner of 
history,’ and it will take many years for this to be eradicated 

Co-operation needs therefore to be enforced by external 
bodies.  SSI was one shining example where a partnership 
between BR and two suppliers achieved a standard product that 
could be used across the network.  It is a shame that no such 
partnership was formed when replacement systems needed to 
be developed.  On an international scale, it is ERTMS that is the 
hope for the future.  Recognising that trains must cross borders 
seamlessly, the EU has paved the way for a standard approach to 
signal engineering, but the time that it has taken to come to 
fruition is indicative of the problems and prejudices that needed 
to be overcome.  Not only do manufacturers have to co-operate, 
but the track-train divide also has to be interoperable.  The 
processes that go into proving the integrity of such a diverse 
system must almost by necessity be complex, and call for new 
thinking from operators, signal engineers and rolling stock 
engineers in equal measure.  Those responsible for competence 
and safety approvals have a big responsibility, and should be 
focussed on recognising the need to progress rather than relying 
on practices and rules from the past. 
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COMMERCIAL PRESSURES AND 
SAFETY CASES 
There is little doubt that at the time of Clapham when the 
Business Sectors had been introduced into BR, there was 
pressure on all rail engineers to keep disruption to a 
minimum.  The signal engineers and technicians trying to do 
the stageworks at Clapham in advance of the Waterloo area 
re-signalling would not have been listened to if they had 
asked for a complete weekend shut down of the line.  The 
term ‘blockade’ was almost non-existent in the industry.  
Anyone who had suggested (taking as an example) the 
recent closure of Nottingham station for five weeks, would 
have been either sacked on the spot or sectioned as mad.  
Yet line and station closures for quite long periods of time 
have become part of the rail modernisation scenario.  
Admittedly much of this is cost driven, as getting unfettered 
access to a works site does allow work to be progressed in a 
faster timeframe.  The franchising system that generously 
compensates Train Companies for loss of business during 
blockade periods (and normal possessions) does nothing to 
incentivise the running of a normal service.  However, it is 
not just money; the safety regime that has come about since 
Clapham is another factor. 

Have the safety case and safety approval processes aided 
or worsened the ability to get work done?  Certainly the 
procedures to be gone through are rigorous and nobody 
should be in doubt that, when commissionings are carried 
out, the equipment will have been formally approved and 
everything will have been thoroughly tested.  However the 
timescales needed and the increases in cost continue to 
cause raised eyebrows.  Is it all an over-reaction? Many 
believe that signalling (more appropriately, control and 
communication these days) is too expensive, and so it is 
rewarding to see some initiatives being taken to make savings.  
The use of preformed cables with plug coupled connections 
is an example that allows the testing of a complete system to 
take place in a factory environment, with only minimal re-test 
being necessary once it is all installed on site. 

There is some evidence that commercial pressures similar 
to those at the time of Clapham are re-emerging.  The 
growing demand for a seven-day railway is ever more vocal, 
but achieving this will mean a re-think on how rail engineer-
ing, both new works and maintenance, is carried out.  The 
safety industry has grown immensely in the past 25 years, 
and carries its own bottom line profitability.  Those colleagues 
who work in the sector strenuously deny any accusation that 
being pedantic is part of spinning out work so as to 
maximise revenue.  Suspicions remain however, and it should 
be the aim of the safety industry to prove it offers value for 
money. 

OTHER ACCIDENTS AND PARALLELS 
FOR OTHER DISCIPLINES 
Clapham was never going to be the ‘accident to end all accidents’ 
and other serious ones have occurred subsequently.  Some have 
demonstrated fundamental weaknesses both in rail organisation 
and engineering management.  Ones that have had a similar 
impact to Clapham are as follows. 

Hatfield (2000).  The derailment of a train due to a broken rail, 
resulting in four fatalities, showed up the weaknesses of 
contracting out track maintenance without keeping close 
supervision of the work being carried out, and was a wake up call 
in the process of rail privatisation.  The old adage, “If you don’t 
own it, you don’t control it” was never more true.  Competence in 
the permanent way profession was seriously questioned which 
resulted in improved training and educational measures, but 
stopped short of introducing a scheme for individual registration 
akin to IRSE licensing.  The resultant collapse of the Railtrack 
company and the bringing back of track maintenance staff into the 
newly created Network Rail was a direct consequence. 

Southall (1997).  A high speed diesel train crashing at speed 
into a freight train crossing its path, with seven deaths resulting, 
brought to light the commercial pressures on train companies not 
to cancel services even if trains had failed systems on board.  The 
isolating of both the ATP and AWS equipment and the driver’s 
momentary lapse of attention proved to be a fatal combination.  
The importance of having reliable train protection systems was 
once again demonstrated. 

Ladbroke Grove (1999).  Following closely on from Southall, a 
high speed train colliding head on with a suburban train on the 
approaches to Paddington Station, with 31 fatalities, led to action 
being demanded of an industry that had dithered for years on the 
fitting of a train protection system.  Although the accident was not 
directly caused by any signalling deficiency, the implications for the 
profession were considerable.  From personal involvement at the 
time, signal engineers from both in house and the supply industry 
were resistant to the adoption of the Train Protection Warning 
System (TPWS), a system that was the brain-child of some 
enlightened engineers within Railtrack and designed using 
different principles from traditional signalling practice.  An 
investigation led by Professor Den Davies from the Royal Academy 
of Engineering was in no doubt that TPWS should be proceeded 
with at all possible speed, as any future accident caused by lack of 
a train protection system would leave the industry vulnerable to 
significant public and political criticism with unforeseen 
consequences.  Signal engineers have come to accept TPWS and it 
has achieved the objective of largely preventing SPADs (Signals 
Passed at Danger).  It will be around for many years yet until 
ERTMS is installed nationally. 

Potters Bar (2002).  The rear carriage of a train derailing on a 
set of facing points, with seven people being killed, once again 
highlighted the risks of having pieces of equipment maintained by 
two disciplines - civils and signals.  The failure of all three stretcher 
bars on a set of points should never have happened; but have the 
lessons been learned? 
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Santiago de Compostela, Spain.  The spectacular derailment 
as recently as 2013 of a high speed train transitioning from a high 
speed line to a classic line created shock waves around the 
world, and caused many to question the interface arrangements 
between two different signalling systems.  This has implications 
for all railways engaged in the building of high speed lines, and 
on how these interwork with the ‘classic’ railway. 

A WORRYING LAST THOUGHT 
A fundamental cause of the Clapham accident was that a train 
disappeared from the system and the system was incapable of 
recognising that.  A very brief reference to this is made in the 
Hidden Report, but the enquiry failed to pick up on the significance.  
The signalling system was of course designed in the 1930s and 
the technology of the day was not equipped with any intelligence 
to detect something out of the ordinary.  Technologies in other 
industries would have had the same problem.  Wind the clock 
forward 80 years and ask the same question;  if a train operating 
in a computer controlled signalling environment - maybe ERTMS 
but even perhaps SSI and its more modern derivatives - 
disappeared off the signaller’s display screen, would the system 
recognise the situation and raise an urgent alarm with perhaps a 
‘balloon’ message for the signaller advising that an urgent invest-
igation should be made?  Somehow I doubt it, as signalling minds 
tend to process the predictable rather than the extraordinary.  If 
signal engineers tell me I am wrong then that is fine;  no-one will 
be more pleased than me.  There are instances where trains do 
legitimately disappear off the system; a freight train shunting into 
a siding will be one.  So the system must have the intelligence to 
distinguish between the acceptable and the unacceptable. 

It begs the question as to the management of all wrong side 
failures.  These still occur, but only come to light when somebody 
notices that something odd has occurred, in other words, a 
human detection.   

Should more effort be put into the design, so that train 
movements are predicted in advance and, if the sequence is not 
followed in practice, then an alarm is raised?  I believe this 
happens in air traffic control, so why not in rail? 

SUMMARY AND CONCLUSIONS 
The railway of today is very different from that at the time of 
Clapham, certainly in terms of organisation and, in many 
locations, also of technology.  Many up-and-coming managers in 
Network Rail and the Train Companies were not even born when 
the accident happened.  Whilst to my generation it seems only 
yesterday that news of the crash filtered through, the impact of 
what happened may be nothing like as significant to this next 
generation. 

The good news is that rail safety continues to have a very 
high public and media profile.  The advent of the Rail Accident 
Investigation Branch (RAIB) and their rules that ensure even quite 
minor occurrences are reported and investigated means that no 
stone is left unturned.  The recent RAIB annual report for 2012 
was remarkable in that signalling barely featured, only two SPAD 
incidents being investigated in the period 2008-12.  This is in 
itself a tribute to the good work that has been done since 
Clapham to get signalling and telecoms back into a good shape.   

The report is seriously concerned about the worsening 
safety of level crossings and, whilst this is predominantly a road 
user problem, it will be beholden on S&T engineers to provide 
systems that can contribute to making crossings safer.  The 
introduction of obstacle detection equipment is one example 
where this is already happening.  An ongoing RAIB concern is 
the safety of trackside workers, and here again proposals for 
improvement will impact on signalling systems as these are 
needed to provide the inputs to localised alerts. 

So things have moved on a long way since that fateful day 
in 1988.  Clapham and other subsequent accidents have caused 
the S&T profession to move from a position where safety was 
questionable to one where safety processes are rigorous and 
reliable.  No-one should however conclude that nothing more 
needs to be done.  The recruiting, training and competence 
proving of the next generation of staff will be a big challenge.   

The cost of signalling is still perceived as too high, and 
means of obtaining equipment based on commercial designs 
are going to have to be found.  The supply industry needs to 
be more integrated, so that equipment purchased is both 
interoperable and interchangeable regardless of manufacturing 
organisation.  Signal engineers need to be re-orientated from 
the long established tradition of having to invent something 
different every time, whether for new projects or enforcing 
changes to existing products, so as to utilise standard industry 
designs.  This might mean changing signalling or operating 
rules.  Software security risks need to be better understood 
and safeguards built into both equipment design and 
transmission media.  The division of responsibility for trackside 
and train-borne equipment needs resolving with some urgency, 
which will mean a much closer relationship between the 
Institutions that represent the two interests. 

It may take until the next generation of signalling engineers 
to change the culture of the profession, but there are signs that 
this is beginning to happen.  Clapham was never going to be 
the last accident involving signalling systems, and indeed 
others have happened since.  It is to be hoped that nothing can 
ever happen again on this scale, but the real challenge will be 
to identify new, emerging risks and to manage these before 
anything awful occurs. 
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PROJECT OVERVIEW 
Beijing is one of urban rail transit’s fastest growing cities in 
China.  With the opening of Beijing Metro Line 14 west section 
and integrated operation with Metro Line 10, Beijing now has 17 
lines in operation, with an operating mileage more than 460 km.   

Beijing Subway Line 14 is an “L”-type backbone route 
connecting the Beijing northeast and southwest areas.  The line 
goes across three administrative Districts, including Fengtai, 
Dongcheng and Chaoyang.  The main line is 47.3 km long.  The 
entire line is equipped with 37 stations, of which 14 are transfer 
stations.  The minimum operational headway for entire line is 120 
seconds, and the headway of the main line is 90 seconds.  The 
line speed is 36 km/h.   

In order to greet the passengers of the 9th China International 
Garden Expo, the west section of the Beijing Metro Line 14 was 
put into trial operation on 5 May 2013.  This section of Beijing 
Metro Line 14 is 12.4 km long, with seven stations, of which Xi Ju 
station provides an interchange with Line 10. 

Beijing Metro Line 14 uses the Communication-Based Train 
Control (CBTC) automatic train control system from R&D by 
Beijing Traffic Control Technology Co. Ltd.  The architecture of 
the CBTC system includes a number of sub-systems – Automatic 
Train Protection (ATP), Automatic Train Operation (ATO), 

Automatic Train Supervision (ATS),  Computer Interlocking (CI), 
Maintenance and Support (MSS).  The CBTC system has been 
successfully used on the Beijing Metro Yizhuang and Changping 
Lines .  The system used in Beijing Metro Line 14 optimises the 
system design, enhances the system configuration, adds new 
functions such as train operation management, and greatly 
improves system safety, reliability, availability and maintain-
ability. 

During the construction of Beijing Metro Line 14, despite 
unfavourable factors and huge difficulties, the signalling project 
applied safety and quality management, and independent safety 
assessment through the whole lifecycle.  It fulfilled the customer 
requirement before opening based on systematic onsite 
debugging and testing, powerful software and hardware 
platform testing and onsite automatic testing facilities as well as 
by a positive, sincere and hardworking attitude. 

During the dynamic train testing, the then IRSE President  
Mr Francis How and his wife visited Beijing Metro Line 14 
accompanied by Mr. Long, Chairman of IRSE’s Hong Kong 
Branch and IRSE member Ms Niu Yingming. 

Beijing Metro Line 14 West Section Goes To Revenue Service 
Operation of the LCF-300 CBTC Automatic Train Control System 

By Yingming Niu,  Beijing Traffic Control Technology Co. Ltd. 

BEIJING METRO 
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BEIJING METRO 

LCF-300 TYPE CBTC AUTOMATIC TRAIN 
CONTROL SYSTEM INTRODUCTION 

System Structure 
Beijing Line 14 Signalling System uses the LCF-300 type ATP/ATO 
as the core of the CBTC signalling system.  As well as the ATP/ATO, 
it includes the CI, ATS, MSS and a Data Communication 
subsystem (DCS). 

The design for whole signalling system is based on the 
"integrated design, two levels dispatch modes, five kinds of 
control mode" with automatic switching and cooperation control 
system design principles. 

The LCF-300 type automatic train control system is compatible 
with two kinds of traffic control mode, that is the moving block 
and fixed block modes, by authorised route setting.  The moving 
block is the basic traffic control method, the fixed block by 
authorised route method is backup.  When the CBTC train 
downgrades, this control system can partly downgrade to fixed 
block mode for running, based on the scope of fault.  This can 
minimise the impact on the train operation, and also has the 
functions of non-equipment train location identification and 
interlocking control. 

The system can support the two level dispatch modes from the 
Operation Control Centre (OCC) and the train operator.  When 
the exception occurs, the control system will downgrade from 
OCC dispatch mode to local station dispatch by on-site 
emergency operation. 

AM/CBTC: Automatic train operation mode under the 
continuous communication based on moving block principles. 
CM/CBTC: Code train operating mode under the continuous 
communication based on moving block principles. 
AM/ITC: Automatic train operation mode under the discon-
tinuous communication based on fixed block principles. 
CM/ITC: Code train operating mode under the discontinuous 
communication based on fixed block principles. 
RM: Restricted train operating mode. 

These five kinds of train control modes can be automatically 
upgraded from bottom to top, but downgrade from top to 
bottom must be confirmed manually.  In addition, the ATO 
automatic mode should be used by manually confirmation. 

SYSTEM FUNCTIONS 

ATS Subsystem Functions 
Automatic train identification; 
Automatic tracking and display when train running;  
Preparation and management of the train operation schedule 
or line; 
Automatic or manual routing; 
Train operation automatic regulation; 
Automatic supervision for train operation and signalling 
equipments status;  
Train operation data statistical; 
Train operation actual condition records; 
Operation and data logging, output and statistical processing; 
Train operation, supervision simulation and training functions. 

ATP Subsystem Functions 
Tracking Interval control of Trains; 
Generate signal enforcement command; 
Determination of train speed and position; 
Wheel diameter calibration; 
Management of train operation mode and control level; 
Speed curve calculation for train tracking; 
Over speed protection; 
Rollback protection; 
Protection for train departure when signal aspects red; 
Train integrity supervision; 
Temporary Speed Restriction management; 
Database version management; 
Train door and TSD status management; 
Protection train stopping; authorisation station exit; 
Management of the Platform Emergency Stopping Buttons; 
Equipment self-checking when power on; 
Equipment self diagnosis; 
Onboard equipment daily testing; 
Displaying the detailed operation information for driver; 
Management of turn-back. 

FFrancis How and his wife on Beijing Metro Line 14   
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ATO Subsystem Functions 
Speed Profile Control; 
Train automatically starts; 
Operating time control between stations; 
Station entry control; 
Train door management; 
Platform Screen Door management; 
Station skip; 
Platform hold; 
Comfort control when train in ATO mode; 
Calculate traction and braking command; 
Displaying the detailed operation 
information for driver; 
Database version management; 
Equipment self-checking when power on; 
Equipment self diagnosis, etc. 

CI Subsystem Functions 
Train route; 
Automatic turn back route; 
Fleeting route; 
Call-on route setting, release and 
cancelling; 
Train running direction control and 
transition; 
Guideway block to restore; 
Signal open, close control and 
supervision; 
Switch setting and locking strong 
moving switch; 
Vehicle hold; 
Axle counter reset, etc. 

MSS Subsystem Functions 
Train operating; equipment operation; 
Operating command; 
Data acquisition and storage; 
Information processing and classification 
sharing; 
Data output; 
Failure alarm; 
Maintenance management; 
Data statistical and report; 
Equipment information library 
management; 
MSS system management function. 

DCS Subsystem Functions 
The main functions of DCS subsystem are 
the communication between each of the 
sub-systems, as well as the wireless 
information transmission between the 
wayside equipment and onboard equipment 
for the whole line, comprehensive anti-
interference capabilities, real-time network 
data logging capabilities, and fully network 
management function. 
 

SYSTEM PERFORMANCE REQUIREMENTS 

Safety 
The safety management of signalling system has been carried out to the International 
Independent Safety Certification including product and engineering.  Beijing Line 14 
Signalling System Project has been certified by Lloyd's Register Rail (Asia) Limited, the 
safety authority for the project, divided into the following stages: 

Safety Authority for depot/ yard interlocking into service; 
Safety Authority for single train dynamic testing; 
Safety Authority for multiple train dynamic testing; 
Safety Authority for trial running; 
Safety Authority for trial operation; 

The Safety Integrity Level of the entire signalling system is SIL4 base on the assessment 
report.  The SIL of each subsystem is as below: 

 ATP:  SIL4 CI:  SIL4 Axle Counter System:  SIL4 

ATO Control Train Stopping Accuracy 
From 5 May 2013, Beijing Line 14 had 
been put into trial operation until 22 May.  
The stopping accuracy detailed statistics 
for all on line operation trains was was as 
shown in the table within a tolerance of 
±10 cm in 76.72%, from ±10 cm to ±20 cm 
in 23.12%, and ±30 cm in 100.00%.  

 

 

Project Acceptance 144 Hours Testing 
During trial running from 17 April to 22 April 2013, the signalling System completed 
144 hours of testing.  During testing, nine trains running on line with five minute 
intervals, accumulated during operation:            

Trains run: 2232;    
Train run kilometres: 148 350 km;   
Punctuality Rate: 100%;     
Coincidence with the schedule: 100%;  
Out of service rate: 0.   

There was no failure which impacted on train running, or unexpected emergency 
braking caused by the signalling system.  Each element of the signalling system met the 
assessment requirements of 144 hours testing. 
 

PROJECT EVALUATION 
The west section of Beijing Line 14 directly serves the Fengtai Hexi area, speeds up and 
facilitates regional development for the Fengtai Science Park West area, decreasing 
traffic pressure on the ground in the south-western area.  Yuan Bo Yuan station directly 
serves the Ninth China International Garden Expo and the passengers totalled 80 000 
on the Garden Expo opening day.  Currently, Beijing Line 14 puts 362 trains into 
operation from Monday to Friday, with 372 trains in operation on Saturday and Sunday. 
The minimum interval is 5 minutes. 

Since Beijing Line 14 has been put into operation, the signalling system provides 
safety assurance for safe, efficient, fast, and convenient passenger operation.  It has 
proved to be stable and reliable.  Any failure or accident does not appear to impact on 
safety, and ensures the safety of subway operation.  The Beijing Line 14 signalling 
system operation reached a high level in a short time, has made an important 
contribution to Beijing's public travel and economic development, and made a new 
start for Beijing Railway Construction and Subway Train Control Technology. 

Statistical scope Times Rate 

Within 10 cm 9160 76.72% 

±10 cm to ±20 cm 2760 23.12% 

±20 CM to ±30 cm 20 0.17% 

Outside ±30 cm 0 0.00% 

Within 30 cm 100.00% 

Total 11940 
TTrain stopping accuracy statistical table from 
55 May 2013 to 22 May 2013  
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IRSE INTERNATIONAL CONVENTION 2013 

It seems that all signal engineers like to be at the station early; 
the convention complied with this unwritten rule,  travelling by 
train from Malmö to Ørestad Denmark where the corporate 
headquarters of Ramboll Engineering is located. 

The fact that you can catch a train and in about 20 minutes 
you are in a different country is something that does not happen 
in Australia.  There it is more like a three hour plane trip to our 
nearest neighbours. 

During the trip from Malmö to Copenhagen the train crossed 
the Øresund Bridge.  This is an impressive structure that has no 
equal in Australia.  The bridge runs nearly eight kilometres  
(five miles) from the Swedish coast to the artificial island of 
Peberholm that lies in the middle of the Drogden Strait. The 
remainder of the link is by a four kilometres (two and a half 
miles) tunnel from Peberholm to the Danish island of Amager.  
The Øresund Bridge is the longest combined road and rail 
bridge in Europe, and connects two major metropolitan areas: 
Copenhagen, the Danish capital city, and the major Swedish city 
of Malmö.  It connects the road and rail networks of Scandinavia 
with those of Central and Western Europe. 

In May 2012, the car toll was 375 Swedish Kroner.  This 
converts to about $62.50 Australian Dollars, and makes you re-
think about commuting.  Fortunately the toll charge on a rail 
ticket is nine Swedish Kroner, which converts to about Aus$1.50; 
a commute by rail is a better option.  

During the rail trip the train stopped at Copenhagen 
International Airport, the dwell time was a little too short for 
some travellers who had to continue their journey by train to the 
next station;  an unfortunate Airline Steward found out how 
much the travellers enjoyed the extended rail journey. 

The convention split into two groups, one visiting the 
Copenhagen control centre and testing facilities and the other 
group going to Ramboll head office. 

Some light refreshment, then into the lecture hall for 
presentations of what is happening in Denmark with rail and 
transport infrastructure projects. 

The morning began with an insight into Ramboll and what 
Ramboll does; Ramboll does not have a presence in Australia. 

Ramboll is a consulting engineering group with worldwide 
operations (except Australia) providing engineering-related 
services such as design, supervision, execution, technology, 
creation of drawings and specifications, whose clients are 
government owned enterprises, public companies, privately 
owned firms and industries. 

Ramboll is presently involved in many international large 
scale projects;  Ramboll had a key role in the work on the 
Øresund Bridge. The international European route E20 crosses 
this bridge, as does the Øresund Railway Line.  

Ramboll was the leading engineer on the new Royal Danish 
Opera House built in Copenhagen in 2005.  As the lead 
consultant on the project, Ramboll delivered engineering 
design, fire & safety, project management, structural 
engineering, geophysical engineering, geotechnical engineering, 

HVAC engineering, electrical engineering, traffic engineering, 
traffic planning and traffic safety services. 

Ramboll is currently working on several projects concerning 
linking the infrastructure of the Nordic countries.  Among these 
are projects under the Trans-European Networks and the 
Fehmarn Belt Fixed Link project that includes the world's longest 
immersed tunnel. 

Ramboll has been engaged by Banedanmark to project manage 
a number of the Road and Rail related infrastructure projects. 

Who is Banedanmark? The panel below, copied from their 
website describes what Banedanmark does.  

 The session was led off by an informative overview of Ramboll 
managed rail projects. 

18 kilometre Fehmarn Tunnel, an immersed tunnel linking 
Denmark and Germany;  

Copenhagen metro cityringen - new fully automated circle line; 

Fehmarn hinterland upgrading of the line Ringsted – 
Storstrømmen; 

Signalling programme ERTMS 2 national roll-out in Denmark. 

Banedanmark then followed with a presentation with an overview of 
all projects currently underway or in the planning stages.  

I was asked to write this paper with an Australian view to the 
presentations regarding day four of the convention. 

Three of the major projects (Fehmarn Tunnel, Copenhagen – 
Ringsted duplication and Land works in relation to Fehmarn Belt 
fixed link) form part of an international corridor for rail that 
includes freight and passenger traffic. 

IRSE International Convention 2013 
Sweden and Denmark:  Thursday 19 September 
An Australian perspective by David Sweeney  

Banedanmark, Rail Net Denmark, provides the foundation that 
makes it possible for trains to run in Denmark. 

Our staff keeps the trains on track 24 hours a day, year-
round.  We make sure the tracks, signals and safety systems 
are properly maintained, renovate the network or build new 
lines.  We monitor rail traffic and steer trains in and out of 
stations and across the entire rail network. 

We work hard so that as many trains as possible can run on 
our tracks.  In this way, we form the foundation for one of the 
safest and most environmentally friendly methods of 
transporting people and freight on land. 

Rail Net Denmark is responsible for 2323 km of railway 
tracks.  Approximately 3000 trains run on the rail network 
every day.  That adds up to almost 1 million trains a year.   
On a daily basis, we are responsible for 40 000 arrivals and 
departures at stations all over Denmark.  More than 170 million 
passengers and 15 million tons freight are transported annually 
on our network. 

from the Banedanmark web-site 

Copenhagen – Ringsted  
Double track line from 
Copenhagen via Køge to 
Ringsted;  
Land works in relation to 
Fehmarn Belt fixed link;  

Freight corridor between 
Sweden and Germany;  
Electrification;  
The”1-hour Model”;  
The side lines;  
The Signalling Programme.  
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     From Copenhagen to Rodby via 
Ringsted the line will be upgraded to a 
high speed line and duplicated with the 
signalling system also upgraded to ERTMS 
Level 2 that will then feed into the 18 km 
long tunnel that is under construction 
between Denmark and Germany. 
     Australia being a very large Island, the 
closest that would come to a European 10 
corridor would be the standardisation of 
rail from Brisbane to Perth via Melbourne.  
The Melbourne-Adelaide railway line was 
converted to standard gauge in 1995.   
I think that some States may consider 
themselves a separate country at times, 
different rail gauges and signalling systems.  
     Australia’s fastest passenger services 
would be the Queensland Tilt Train 1998 

and XPT 1982 (similar to a British 125).  The XPT has a maximum 
speed of 160 km/h on limited sections of line between Sydney 
and Melbourne. 

Any engineering project has to be economically viable, has 
to fulfil a need and be sustainable.  The Australian population is 
approximately 22.5 million people, the European population 
stands at 711 million.  Sweden’s population is approximately  
9.5 million, Denmark 5.5 million and Norway 5 million.  These 
three countries alone nearly equal the population of Australia.   

The Fehmarn Tunnel:  an 18 kilometre tunnel 
linking Denmark and Germany 
The Fehmarn Tunnel is similar to the Sydney Harbour Tunnel in 
construction but a lot shorter;  the Sydney tunnel is 2.2 km and 
contains 2 lanes each way for road traffic;  it pales in comparison 
with the Fehmarn Tunnel.  The Fehmarn Tunnel statistics:  

18 km long; 

Road tunnel operational design speed = 110 km/h;  

Rail tunnel operational design speed not less than 200 km/h;  

Predicted larger rail freight volumes than passenger traffic;  

Predicted larger car volumes than road freight.  
The chart below, reproduced from the presentation, compares 
this tunnel with other tunnels and puts this project in perspective 
with other immersed tunnels from around the world.  Sydney 
Harbour Tunnel is the ‘Cross Harbour Tunnel’ in the chart.    

“The Danish Signalling Programme” 
*1  Some statistics of Denmark’s rail infrastructure:-     

To put this project in perspective in my 
mind and to understand the true size of 
the project I have made some comparisons 
with Denmark to Australia and in particular 
New South Wales (NSW).  

 NSW Rail Statistics:  
Hunter Valley Exports were in the 
order of 107 million tonnes for the 2010 – 2011 year; 

The Australian Rail Track Corporation Ltd (ARTC) is one of 
Australia’s largest rail network owners, operating and 
managing over 8500 kilometres of standard gauge track in 
South Australia, Victoria, Western Australia, New South Wales 
and Queensland;  

CityRail (Sydney Metropolitan) network provided 303.5 million 
passenger journeys across a 307 station network and 815 km 
of electrified track; 

Sydney’s light rail network carried 3.7 million passengers 

Re-signalling the country or even the state of NSW would be an 
experience for Australia, different states, different rules, different 
systems and different rail gauge.  An example would be that  
New South Wales has route signalling compared to Victoria which 
chose speed signalling.  A nationwide system would remove the 
need for a number of different standards.  Network rules and 
training would be standardised throughout the country and 
common infrastructure would make asset management a lot 
easier.  There would be a common Stores inventory (spare parts), 
one technical maintenance plan and the life cycle of the assets 
would expire over a spread of 10 to 20 years.  

Denmark have identified that the assets’ lifecycles are varied 
and that 60% of all signalling will exceed absolute final service-life 
within 15 years and it will take approximately 10 to 20 years to 
implement their strategy.  Contract strategy:  

Design Build Maintain contracts – up to 25 years of maintenance;  

Two Contracts on main and regional lines (East and West);  

One Supplier with two contracts on the S-Bane including all 
rolling stock;  

One Contract for on-board main and regional rolling stock;  

GSM-R data included in GSM-R tender.  Voice implementation  
on-going.  

The table (right) indicates the age and 
type of the signalling systems 
employed presently in Denmark. 
(reproduced from the presentation by 

Programme Director Morten Søndergaard) 
It does not look much different 

from a typical metropolitan railway in 
some states of Australia.  

Typically, and I think most railways 
are good at it, is to update/renew 
expired sub-systems and keep 
extending the life of the system, by 
replacing the life expired sub-systems.   

What is notable is that some of the major projects are 
integrated into the European network, particularly in Scandinavia 
and Central Europe, improving freight and passenger traffic.  This 
has provided a platform for a quantum leap in safety, speed and 
capacity on the Danish network.  

This basically concluded the morning activities with Ramboll. 
After lunch the convention swapped activities and the group that had 
visited Ramboll travelled by train from Ørestad into Copenhagen 

AA European 
PProject ––  TTen 
CCorridor  

170+ million Passengers;  

15 million tons of freight;   

3240 km Track;  

2342 Bridges;  

16 Remote control;  

307 Stations;  

750 Level Crossings. 

*1   TThese facts and figures are sourced from www.ifitweremyhome.comm   

Part Technology Installed Type 

Interlocking   

2% 
Electro-
mechanical 

1920-50 BS1912/46 

52% Relay 1950-60 BS1951/53/54 

30% Relay Block 1965-80 BS1964/69/72 

10% Semi-Computer 1980-82 BS1977 

3% Computer 1994-98 BS1990 

3% PLC 2003-05 BS2005 

Train Control  

61% Semi-Computer 1990-95 ATC ZUB123 

28% Semi-Computer 2006 ATP 

11% Relay 1970-80 HKT 

Remote Control  

30% Relay-based 1960-70 RCTC 

50% Computer 1985-95 DCTC/ATNS 

20% Computer 2006 DICS 
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IRSE INTERNATIONAL CONVENTION 2013 
to visit the Copenhagen Control Centre controlling the suburban 
network and the testing laboratories; the control centre had a 
display of some of the new ERTMS equipment.  

The control centre looked and felt like any control system in 
the world;  what was interesting was the Green Ear that turned 
red when there was an excessive amount of noise in the control 
centre.  There is a mimic display providing an overall picture of 
what is happening, with a typical train describer function of train 
number turning different colours depending on the punctuality of 
the train. 

There has been a move in some control centres to remove 
the “Big Picture” and to have segregated displays with the 
controller only seeing what is within the controller’s area of 
control and approaches.  I think that every Signal Engineer has an 
opinion on what is the preferred display and why. 

It was then time to move on to the testing laboratories where 
all the contracted companies involved in the Danish re-signalling 
had equipment to test systems and infrastructure. 

On the way to the testing laboratories a local train was used 
to transport the convention.  The Danish suburban trains have 
some carriages where half the carriage is dedicated to push bikes 
and have push bike racks installed with pull down seats. 

I am not sure what the translation is for “this section is 
reserved for push bikes and you are in the way” but some 

members of the convention soon learned; I think it was the tone 
of voice that gave it away; I think it was the same tone used on 
the airline steward regarding the extra train travel mentioned 
previously.  The testing laboratories provided an insight into the 
technical systems that will be employed in the re-signalling of 
the Danish Railways. 

 It was an interesting concept to have the suppliers and 
contactors technical staff working under the one roof to ensure 
that the systems will be correctly integrated and seamless in 
operation between suppliers.  It fits the V model regarding 
verifying the design and systems before moving into the 
construction phase. 

The Danish Railways use a “Collaboration Philosophy” for this 
project.  The expectation of this philosophy was that 
collaboration will mitigate risks and reduce disputes by use of  
Joint design, Co-location, Collaboration agreements and shared 
risk assessments.  The testing laboratories are a part of this 
philosophy.   

There were also a few familiar systems demonstrated from 
many signalling equipment manufacturers from around the world. 

This visit concluded the technical visit for day four.   
I wish to thank the organisers, the Danish Railway, Ramboll and 
the companies that hosted our visit for a truly interesting day. 

This walking convention was blessed with mostly fine weather, 
which was just as well.  If it is Friday it must be Copenhagen, 
again.  After three days it all starts becoming a bit blurry. 
Random images of Swedish and Danish signalling, lunches and 
different Togs or Tags flash across your brain.  Today it is Metro 
time with a quick commute from Malmö, pronounced Malma, 
from the province of Skåne pronounced Scona to Denmark.  

Bright and crisp today, 10% chance of rain top temp 15C all 
looking good.  At Malmö Central free reflectors were handed out 
by the station staff for those dark winter nights, along with 
chocolates! 

The commuter train loading suddenly increased by a 
substantial percentage, as we all depart Malmö to Ørestad for an 
inspection of the Metro, so the regular commuters have a lot of 
company.   NB: you need to be very quiet in the quiet carriages 
otherwise the locals get grumpy. 

Copenhagen Metro 
Here are some observations of the Metro visit.  The Metro was 
part of the development of Ørestad, a new city of about 20 000 
people.  After 10 years the Metro has become part of popular 
culture – it is not about the technology just reliable performance, 
and now achieves 98.6% departures verses planned departures. 

The signalling uses a highly redundant system of Ansaldo STS 
US type Automatic Train Protection (ATP), using coded track circuits 
and MicroLok at each station.  In the underground, in the event 
of fire, the Platform Screen Doors (PSD) are used for smoke 
control.  

Cityringen 
On Cityringen, Copenhagen’s new second generation metro, it 
will take 24 minutes to travel round the circle with a minimum 
operational headway of 75 seconds. The new underground lines 
and stations are under construction and due to be operational in 
2018.   

The presentation came across as a very operationally focused 
system design!  All about maintaining service delivery.  There is 
an “Always on 24/7” philosophy using provision of a superior 
service in order to get people out of cars.  Redundancy verses 
reliability is of course always an issue.  In some cases redundancy 
does not always detect failures. 

Unattended Train Operation (UTO) with manual driving only 
when there are no passengers and no ATP;  
Automatic Train Rescue - one train rescues another, with 
ATP used as much as possible. Rapid way to get train out of 

service by using Communications-based Train Control (CBTC) 

to get close, then reduce to coupling speed; 
Roving stewards. Evacuation or manual driving to next 
station to get passengers off train; 
Stabling automated for washing and internal cleaning to 
take workload off train dispatchers; 
Dispatch rules control of number of trains in section to suit 
the ventilation strategy or failed train ahead; 
With two separate tunnels it is feasible to shut one down for 
maintenance as there are a limited number of crossovers. 

IRSE International Convention 2013 
Sweden and Denmark:  Friday 20 September 
An Australian perspective by Peter Symons  
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Ansaldo STS is providing a new CBTC system to 
IEEE1474.1 with ATP, Automatic Train 
Supervision, UTO, no track circuits, no lineside 
signals and uses tags in four foot for position 
information.  WIFI AP with a redundant backbone 
using a leaky feeder plus directional antenna. 

Control and Maintenance Centre 
(CMC) Inspection 
The outside area of the CMC is treated like 
unguarded machinery due to auto operation.  
There are 34 trains and three engineering 
vehicles.  We were very lucky with our guide, as 
he was the usual tour guide and provided lots of 
information. 

Control 
Door opening time is based on passenger flow.  
The Operations guys were very keen to stress that 
the passengers should use the Green button 
(located near the car door) to request more time 
from the dispatcher, e.g. for wheelchairs, prams, 
and Clive. 

Standard Operating Procedures (SOP) are 
used for incident management with automated 
dispatch advice to emergency services with CCTV 
monitoring by humans who can call for a steward to 
drive the train in an emergency.  The tool has 12 
scenarios;  that plus train position automates the 
call to emergency services. 

1. Copenhagen Control Centre 

2. Platform signal at Valby station on the S-Train network 

3. Equipment on display at the Danish testing laboratories 

4. Equipment on display at the Danish testing laboratories 

5. Workshop facilities at the Metroselskabet Depot 

6. Metroselskabet CCTV facilities at their Control Centre 

7. Metroselskabet Control Centre 

8. Metroselskabet vehicles undergoing repair and 
servicing at Ørestad 

1 

2 3 4 

5 

6 

6 

7 

8 

5 

Photos:  Ian James Allison, John Batts, Ian Bridges and Andy Knight  
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Train status is by colour coding of the train symbols 
on the control screen. i.e.  

Train nose:  

Red: delay; 

Yellow: delayed recovering.  

Body: 

Green: Automatic; 

Red: critical failure;  

Orange: manual with ATP;  

Flashing Yellow: dispatcher holding train. 
Most regulation is by varying station dwell time or 
changing train performance.  The whole system is 
based on headway and currently they use a four 
second buffer!  

Notable is that the backup control is directly under 
the main control floor in the same building. 

Normal loading is 300 people per 39 m train with 
crush load 6-700! 

Obstruction Detection System (ODS) at each station 
is by Infrared or laser carpet.  There has been only one 
attempt of suicide in 10 years.  Over the next three 
years the ODS is being changed out to 1.8 m high 
Passenger Screen Gates.  

Workshops 
There are 34 vehicles with a maximum of 28 running at any time.  The 
policy for graffiti is to take the train out of service, clean it then back into 
service.  They use coconut oil for graffiti removal. Tanning for trains!  
Sanding is used for maintaining adhesion. 

Copenhagen 
Once the visits were done there was some free time in the afternoon to 
experience the delights of Copenhagen – via the complementary Metro 
tickets.  My recommendation is a visit to Mikkeller, Viktoriagade No. 8 B-
C 1655 Copenhagen, just down the road from Central station, for some 
beer appreciation.  Brett and I had a very pleasant afternoon indeed. 

Dinner at the Malmo Slagthuset (Slaughterhouse) 
The IRSE as a global organisation should recognise that the saying of 
grace prior to the conference dinner is a culturally sensitive issue and 
should respect cultural differences and not embarrass attendees who are 
of faiths other than Christianity or who are non-believers.  So I suggest 
that if grace is said in future at IRSE functions it should be a “godless” 
version. 

So to sum up, both Denmark and Sweden have an ambitious public 
transport CAPEX program that put larger countries, yes that means 
Australia, to shame!  I have been to many conventions and apart from the 
obvious networking, attendance at conventions provide an increasingly 
rare opportunity to visit working railways in the company of inquisitive 
colleagues.   

See you in Lyon? 

IRSE INTERNATIONAL CONVENTION 2013 

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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Bombardier Transportation is boosting passenger 
safety in the New York City area.  As the lead in a 
consortium with Siemens Rail Automation, Bombardier 
has won two significant signalling orders for the 
upgrade of train control systems for the Metropolitan 
Transportation Authority (MTA) Long Island Rail Road 
(LIRR) and MTA Metro-North Railroad.  The consortium 
will implement Positive Train Control (PTC) capability 
on sections of the LIRR and Metro-North. 

The total LIRR contract for phase one delivery is 
valued at US$105m ( 79m) with Bombardier's share 
valued at approximately US$57m ( 43m).  If all phases 
and options are exercised, the total value to the consor-
tium would be US$218m ( 163m) with Bombardier's 
share valued at approximately US$107m ( 80m). 

The total Metro-North contract for phase one 
delivery is valued at US$86m ( 64m) with Bombardier's 
share valued at approximately US$44m ( 33m).  If all 
phases and options are exercised, the total value to the 
consortium would be US$210m ( 157m) with Bombar-
dier's share valued at approximately US$129m ( 96m). 

PTC technology is designed to prevent train-to-train 
collisions, derailments caused by excessive speed, 
unauthorised incursions by trains onto sections of track 
where repairs are being made and movement of a train 
through a track switch in the wrong position. 

Bombardier will lead the system integration, project 
management and design, as well as deliver the opera-
tional control centre sub-systems.  In addition to the 
Temporary Speed Restriction and User Interface systems, 
communications systems and wayside transponders, 
Bombardier's scope will also include the Roadway 
Worker Protection System.  Siemens will deliver the 
onboard equipment as well as wayside interface units.  
The upgrade will be delivered on up to 700 miles 
(1100 km) of track and 1500 vehicles across the two 
railroads.  The US Congress' Rail Safety Improvement 
Act of 2008 requires railroads to install PTC on tracks 
that carry passengers or toxic-by-inhalation materials. 

New York upgrades New Signalling for Freight Line in Mozambique 

Siemens has secured a 70m contract from Corredor Logístico Integrado de 
Nacala (CLN) to supply signalling and control equipment for a 912 km freight 
line in Mozambique.  The line will transport coal from a mine in Moatize, 
near the Malawi border, to a loading station on the coast for shipment. 

Under the contract, Siemens will supply Train Sentinel Positive Train 
Control (PTC) system, train integrity monitoring, Westrace type solid-state 
interlockings, and a telecommunication system based on a microwave 
network and a Tetra system for track to train data transmission. 

Siemens low and medium voltage division will supply and install the 
power distribution solutions for the new deep-water port in Nacala-a-Velha.  
In addition, they will be responsible for equipping the operations control 
centre in Nacala, and maintaining the signalling equipment for a year. 

Siemens freight and products business segment head Kevin Riddett said 
"Our solutions for the mining industry increase the safety, capacity and 
reliability of our customers' coal transports and provide economic and 
sustainable benefits for CLN”. 

According to Siemens, the installation of new signalling and 
telecommunications equipment will improve safety, capacity, and reliability 
of coal transportation while allowing more frequent trains. 

CLN is a joint venture between Brazilian mining firm Vale and 
Mozambique's state-run railway entity Caminhos de Ferro de Moçambique.  
The project is part of the Nacala Corridor, which extends from the coast of 
Mozambique to Moatize.  Commissioning is due in 2015. 

UNIFE and APTA sign MoU 

The European Rail Industry Association (UNIFE) and the American Public 
Transportation Association (APTA) signed a Memorandum of Understanding 
(MoU) to reinforce ties between the European and American rail sectors. 

The MoU was signed on the evening of 6 November 2013 by Philippe 
Citroën (Director General of UNIFE) and Michael Melaniphy (President and 
CEO of APTA) at a reception hosted by the European Union Delegation to 
the United States in Washington.  This agreement outlines a framework for 
cooperation and information exchange between the two associations.  The 
signing of this MoU will be followed by meetings throughout the week 
between APTA, UNIFE, and their members on a number of topics. 

INDUSTRY NEWS 
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AXLE COUNTERS 

"... and what about broken rails?" 
I couldn't believe it!   Having just meandered into the body of the 
other delegates after registering for the Thales Axle Counter & 
Technology Users' Group Seminar on the evening of 23 September 
in the Westin Hotel, Frankfurt am Main, these were definitely not 
the first words I expected to hear from one of the other attendees 
and especially as she, yes it was a lady, was neither British nor 
Australian*1. 

In retrospect however, these words proved a good precursor 
for what were to be interesting presentations and constructive 
discussions over the next two and a half days. 

The Seminar... 
This now traditional biennial event*2, organised by Thales 
Transport-ation Systems GmbH, attracted more than ninety 
delegates and presenters, not only from Europe but also from 
countries across the globe;  Australia to China and Canada to 
Thailand.  As with previous Seminars this one was initiated by IRSE 
Member, Joachim Janle, Thales' Director of Product Business, and 
it was very ably chaired throughout by IRSE Past President, Helmut 
Uebel. 

The majority of the delegates were representatives of Main 
Line, or Metro Railways, and included those with experience of all 
types and mixes of traffic from Light Rail to Heavy Haul Freight. 
They were complemented by a sprinkling of representatives from 
consultancies and the wider rail industry.  Support was on hand 
from a number of Thales’ own engineers and project managers, 
again drawn from their offices around the world. 

As evidenced by the opening remarks of this article, not all 
delegates were either absolute axle counter "freaks" or 
"exclusively Thales" axle counter users, however all shared the 
wish to learn more about the technology and to share their 
experience of it.  Herr Janle is to be congratulated for attracting 
such a good combination of attendees, which guaranteed 
interesting and informative discussion, even before the official 
start of the proceedings. 

The Equipment... 
It is well over 40 years since companies, now part of the Thales 
Group, produced their first axle counters and during this time the 
systems have been continuously developed to take advantage of 
both the advances in electronic component development and 
those in digital and communications technology. 

Whilst early products offered the opportunity to replace a 
"single" track circuit with a rack of discrete electronic  components, 
today's systems offer evaluators for multiple track sections able to 
interface directly with both Computer Based Interlockings  
(CBI/ESTW) and European Train Control System (ETCS) based 
signalling systems. 

Targeted development effort has resulted in the continuous 
improvement of the reliability and availability of axle counting 
equipment.  Similarly the application of robust and modular 
designs, together with the more recent introduction of remote 
diagnostics, have significantly reduced Mean Time to Repair 
(MTTR) and driven down the Life Cycle Cost (LCC) of axle 
counters in recent years. 

The Users.... 
In the beginning were the "Sceptics"! 

Of course, the introduction of axle counters onto an 
otherwise track circuited railway requires some rethinking, not 
only by the signalling engineers and technicians, but, probably 
more importantly, on the part of the operator.  It is not just 
those broken rails (which are "otherwise always detected"?), but 
"different" maintenance procedures, precautions with road/rail 
vehicles, the need for "sweep trains", and "resetting" after 
miscounts,.... 

The number of railway administrations which have realised 
that these apparent disadvantages can be easily and safely 
overcome is constantly increasing and the migration to axle 
counters has now gained such momentum that axle counters 
have become the standard for all new schemes and major 
renewal works being undertaken by Thales. 

As will be seen from the report below, any "Sceptic" present 
at this Seminar went home as a "Convert"! 

Seminar Topics 
Over the period of the first two days, eighteen papers were 
presented.  Seven of these were given by Railways' represent-
atives who reported quite candidly on their experience with 
existing axle counter and associated signalling equipment, 
highlighting in many cases the differences in application 
required by local environmental conditions and operational and 
regulatory requirements.  These application differences were 
particularly highlighted in papers dealing with Flood Water 
Resilience and Track Maintenance Safety. 

Three papers presented by consultants dealt with such 
diverse, but equally important issues, as Reliability Growth, 
Rolling Stock Compatibility and Operational Optimisation of 
congested mixed traffic lines. 

Thales' engineers took the opportunity to deliver papers 
outlining current and developing practice in the use of their 
equipment.  These papers included proposals for ongoing 
Training & Certification of Technical Staff, On-Line Product 
Support, and Distributed Control Architecture.  The developing 

Axle Counter & Technology Users' Group Seminar:  
Frankfurt 23 – 26 September 2013 
By Brian Smith, FIRSE 

*1 In the author's many years of advocating axle counters, it has been 
predominately native English speaking railwaymen who immediately raise the 
"Broken Rail" as a major impediment to their use. 

*2 Walter Peckruhn reported on three of the four previous seminars in IRSE 
NEWS issues 111, 129, 150. 

*3 Their obvious relief at being released from this obligation was short lived 
however; the author ensured he sat next to them at dinner! 
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diagnostic features of Thales products were also covered and the new 
Maintenance Trackside Terminal demonstrated during the coffee breaks. 

Papers were presented in the usual manner, in groups of two or three on 
related topics, followed by the opportunity for questions and discussion. 
Questions from the floor were plentiful and in some cases resulted in 
contributors to the discussion being time rationed by the Chairman who didn't 
hesitate to exercise humorous, but strict, authority!  Despite this, time 
constraints imposed by the social programme on the evening of the first day 
prevented questions being asked of two of the presenters*3. 

The Highlights.... 
During the breaks and the social activities the author of this report was able to 
elicit, from a wide cross section of the delegates, confirmation of his own 
opinion of the high quality of all of the presentations and in particular of the 
usefulness of their content, both as stimulus for the Railways' representatives 
and as feedback for the Thales product group.  The following are examples of 
points in the presentations which the author found of particular interest. 

Obsolescence Management:  Gertjan van Rhee of ProRail (NL) presented their 
particularly elegant scheme for dealing with the approaching obsolescence of 
the Az L90 equipment used in their early axle counter applications, which he 
referred to as "The Cannibal Approach"! 

Replacement of this old equipment is being brought forward on those lines 
where knock-on benefits can be obtained by taking advantage of the extra 
features of new equipment. This is releasing functional Az L90 units which, after 
refurbishment, create an additional spares holding with which to "life extend" 
the remaining older installations.  The presentation also detailed how ProRail is 
using a (European) Cross Acceptance method to obtain Regulatory Approval 
for the new Thales axle counting equipment being installed for the first time in 
the Netherlands. 

On a similar theme Barny Daley of Network Rail (UK) described how that 
peculiarly British phenomenon, "the wrong kind of snow", led to the discovery 
of "NAND Flash Read Disturb" and the subsequent urgent enhancement of 
V5.x on all Thales axle counters in the UK.  The trial of V6.3, which completely 
eliminates the "Read Disturb" problem, and the identification of the risks 
associated with its subsequent national roll out, resulted in an implementation 
programme which is currently running ahead of schedule. 

Standardisation: Jan-Werner Altenhoener of Thales Germany brought the 
delegates up to date with cross industry initiatives to standardise interfaces 
between the main components of signalling systems, in particular axle counters 
and electronic interlockings.  Starting with relays (the bit the author understood!) 
we learned progressively about SwISS, NeuPro, SAHARA and RaSTA.  

RaSTA is being introduced by Thales on its Az LM V6.5 equipment and for its 
ESTW's in new projects.  That Siemens is also currently implementing RaSTA, 
initially on certain axle counting and track circuit equipments and that RaSTA is 
being promoted as a European Standard for the connection of all lineside 
equipment to electronic interlockings, as well as for the connections between 
interlockings and Radio Block Centres, can only be welcomed by the users of 
both companies’ systems. 

Long Block: Yvette Griggs of Aurizon (AUS) gave an interesting update of 
signalling systems and axle counter used on Queensland's electrified Heavy 
Haul Railways.  She also described a transportable axle counter application for 
implementing temporary "Long Block" sections.  This is to enable train 
operation over a predefined route through work sites, or single line working 
between stations, during occupations ("possessions") without the need for a 
Pilotman and time consuming paper based Train Orders.  With radio as the 
transmission medium and the equipment in small box trailers, the system is 

11  JJoachim Janle opens the Seminar  
22  SSabine Arndt (Vossloh DE)  
33  YYvette Griggs (Aurizon AUS)  
44  BBarny Daly (Network Rail UK)  
55  TThe chairman grits his teeth as  --    
66    --   tthe author asks yet another one!  
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AXLE COUNTERS 
quickly set up, easy to install and extremely flexible, whilst 
providing a high level of safety for train operations.  This is a 
"why didn't I think of that" idea, worthy of serious consideration 
by other Railway Administrations. 

Staying in Queensland, Sasanka Chatterjee of Thales 
Applications Department described how, at the instigation of 
Aurizon, trials were successfully carried out of a "Multidrop" 
System allowing connection of several (currently up to nine) axle 
counter detection points to the evaluator using the same single 
pair of wires in an existing lineside signalling cable.  The first 
commercial deployment of the system is now being planned for 
2014 and will use a Thales AzLM V6.3 system. 

Migration: Tony Comperatore and Brian Lai of Metro Trains 
Melbourne (AUS) explained the challenges faced by a railway about 
to start an axle counter implementation programme.  These are 
by no means all simply technical!  They also explained their 
proposed standardised architecture and the reasons for its 
adoption. 

Marc Rasic of CFL (Luxembourg) built on this theme with 
Thierry Jung's*4 presentation of the CFL signalling renewal 
programme and the reasons behind the adoption of axle counters 
as a major component of their future systems.  This included a 
very interesting comparison of axle counters with track circuits 
and an analysis of the "Nature & Number of Broken Rails"! 
("...otherwise always detected" – The Myth crumbles....) 

The Social Programme 
No Seminar is worth its salt without a supporting programme of 
social events and this one was definitely no exception! 

Melanie Wissmann and her colleague Ramona Heinrich of 
Thales Stuttgart had not only ensured that the technical activities 
ran without incident, but they had also organised two very 
enjoyable evenings of immersion into the local culture of 
Frankfurt am Main. 

On the first evening we stayed with a rail bound theme by 
taking a city sightseeing tour in a pair of heritage trams.  This 
allowed us to become familiar with "Ebbelwei", a beverage 
made from local apples which has a modicum of alcoholic 
content.  The author was not the only one to initially find this 
drink a little unappealing, but the tour guide assured us all that 
the characteristics of "Ebbelwei" were to be best appreciated 
with the third and subsequent glass.  As the author of this 
report had been tasked with making a fair assessment of all the 
proceedings of the Thales Axle Counter & Technology Seminar, 
he persevered and he can confirm that the tour guide was not 
mistaken! 

Apart from advising us about the drinking habits of Frankfurters, 
the guide gave us an interesting account of the sometimes 
tragic history of this now thriving and very cosmopolitan city.  In 
deference to the quantity of "Ebbelwei" available on the tram 
an intermediate stop was made at a "Bedürfnisanstalt*5" on the 
edge of the city which also gave us an opportunity to examine 
more closely the technology of our conveyance, a two axle tram 
with passenger trailer of Type "K" built in 1954. 

The tram tour was followed by a visit to a traditional Frankfurt 
restaurant, where we were able to "celebrate the humble 
swine", in all its edible forms.  A selection of tasty sausages, 

cured meats and roasts were served with "Bratkartoffel" and 
"Sauerkraut" together with not only more "Ebbelwei", but also 
other local beverages.  An accordion player ensured that we didn't 
want for acoustic pleasure while we made merry. 

On the second evening delegates were taken to the "Roemer", 
Frankfurt's original Gothic Town Hall which dates back to the 15th 
century.  Here we were greeted by the Court Jester and his harp 
playing Courtesan.  The Jester officiated over the evening's 
banquet proceedings and entertained us with personal displays of 
juggling, dancing and fire eating!  He also assured our continuing 
welfare by the imposition of a medieval form of Safety Case to the 
products of the kitchen.  He conscripted from our ranks a Food 
Taster and only after he had sampled each dish, and continued to 
live for the regulation ten seconds thereafter, were the medievally 
attired, comely serving wenches allowed to distribute these 
culinary delights to the assembled guests. The harp playing was 
also good! 

The Insights.... 
Quoted below are a number of comments heard or overheard 
during both the formal and social sessions of the seminar which the 
author considers give food for further thought: 

"...you just do it with Fuzzy Logic...." 
"...we only did the trial because it was easier than justifying why 

we shouldn't do one...." 
"...software upgrades are needed more often than relay 

replacement...." 
"...good diagnostics definitely reduce the technician's time in 

the danger zone...." 
"...we would never achieve the punctuality we do, if we used 

track circuits...." 
Herr Volker Schenk, Vice President Thales Transportation 

Systems, emphasised the importance of Transportation Systems to 
the Thales Group by presenting to the seminar delegates an insight 
into the company's future objectives and development goals. 

...and those Broken Rails? 
A lady asked the question and it needed another lady to provide 
the answer!  Sabine Arndt, of Vossloh Germany, rightly pointed out 
that prevention is always better than waiting to apply the cure and 
good track maintenance is the key to avoiding Broken Rails.  

A major factor in preventative track maintenance is rail grinding 
to keep the head profile in acceptable limits and for maximum rail 
life.  "Little and often" is the best approach.  

Traditionally such activities disrupt the normal traffic as they 
require track occupations for lengthy periods.  To combat this 
Vossloh have developed a High Speed Grinding Train which can 
operate at speeds of 60 to 80 kmh with an operational range of 40 
to 100 km without stopping. This effectively allows rail grinding to 
take place during normal traffic. 

Initially, the train had an unfortunate tendency to leave 
disrupted axle counter heads and track circuits in its wake.  Sabine 
described how Vossloh and Thales cooperated to analyse and 
correct the causes of this disruption and subsequently prepare the 
train for successful commercial operation, which started in June 2013. 

*4 Unfortunately Thierry Jung was unwell so Marc Rasic presented for him. 
*5 "Establishment for Requirement" = Public Convenience 
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The Third Day 
Thales is not only involved in Transportation but also in Security, 
Defence and Communication Systems, for which they also produce 
sophisticated simulation tools and environments. 

On the third day delegates were taken to the Thales facility in 
Koblenz where they had the opportunity to learn about, and take part 
in, simulated search and rescue operations and test their shooting 
skills! 

The connection with railways was certainly not lost however, as the 
demonstration of the Hypervisor System showed.  Hypervisor is an 
Integrated Communication and Supervision System for critical 
infrastructure, and therefore also railways, which can include incident 
management guidance and automated or semi-automated functions 
for the control of complex infrastructure.  Delegates were shown a 
simulation of how the system can be used to manage a fire in an 
underground station by initiating emergency response, guiding public 
evacuation, and controlling trains to avoid further ingress of alighting 
passengers. 

Back to Reality.... 
As with the previous Axle Counter Seminars organised by Thales, this 
one left the delegates in no doubt about the suitability of axle counters 
for use on all types of railway and gave them much useful information with 
which to optimise the many benefits to be obtained by their application. 

Meanwhile, Herr Janle has confirmed that Thales will continue this 
biennial seminar tradition, in Hamburg in 2015.  

77  VVolker Schenk, VP Transportation (Thales)  
88  DDiscussion panel with SSanyavit Aphichatapong (SRT Thailand),   

MMarc Rasic (CFL Luxembourg),  Daniel Arnold (Thales DE)   
99  RRamona Heinrich, Joachim Janle & Melanie Wissmann   
110  TThe Court Jester       
111  RRamona Heinrich and Melanie Wissmann "count in" the delegates 

aat the Roemer  
112  KK2 Tram, Trailer & Seminar Participants  
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AXLE COUNTERS 

The second Wheel Detection Forum, with the slogan 
“Visions and trends in Track Vacancy Detection”, was held 
between 20 – 22 November 2013 in Vienna, Austria.   

International experts exchanged know-how about 
planning, project and maintenance of signal systems and 
discussed innovations concerning Wheel Detection and 
Axle Counting.  The event was hosted by Frauscher 
Sensortechnik GmbH.   

Nearly 150 guests from 29 nations took the opportunity 
at the Second Wheel Detection Forum to gain information on 
current developments and trends and to communicate with experts.  Sixteen top-class speakers from international operators, system 
integrators, manufacturers, consultants, research representatives and representatives from academia presented current and 
substantiated know-how concerning “Visions and Trends in Track Vacancy Detection”. 

Interesting new developments, alternative technologies and latest findings on much debated issues were presented and discussed.  
Examples of Best Practice from countries like Brazil, China, India, CIS, South Africa and from the segments main line, industrial line and 
metro demonstrated well-tried additional functions which support the development towards axle counting system. 

KEYNOTES: TRENDS IN WHEEL DETECTION AND AXLE COUNTING 
Wheel Detection on basis of inductive sensors and axle counting describes the state of the art for different applications in the control 
and security technology.  Worldwide more and more operators use this technology.  More than 350 000 wheel sensors are used 
globally and every year additional 30 000 wheel sensors are installed - with an increasing tendency. 

Despite intensive efforts to advance the implementation of ETCS Level 3, it is not assumed that train detection without axle 
counting or current circuit technology can be used safety and economically in the next 15 years. 

PANEL 1: ALTERNATIVE TECHNOLOGIES FOR INDUCTIVE SENSORS 
There are some innovative and interesting alternative technologies, which are not available for train detection on SIL4 basis nowadays.  
If and when it will succeed to ever replace inductive sensors for these applications could not be given today.   

Definitely it is worthwhile to consider the technologies, to optimise for individual applications or to combine with inductive sensors. 

PANEL 2: SYSTEM DECISION: TRACK CIRCUITS VERSUS AXLE COUNTING 
There are many various affects to analyse and to evaluate in the decision making process, which technology is most suitable for train 
detection.  Beside the technical and operational conditions the Life Cycle Costs (LLC) and die evaluation of additional functions are key 
criteria.  The investment costs of axle counting systems depending on the market region are comparable with current circuit technolo-
gies.  As the operating costs of axle counting systems are considerably lower, the LLC will be 20 – 30 % less over a 25-years period. 

PANEL 3 & 4: BEST PRACTICE CASES 
Best Practice Cases of different train segments like main, metros or industrial train completed the programme.  These examples 
showed that some applications will be better and more efficient implemented with advanced wheel sensors and axle counting systems 
and their additional functions because of the integration via software-interface or transmit data via radio. 

These developments are also confirming the trend of axle counting systems and thus that technology will be in advance. 

TECHNICAL VISITS 
Finally there were technical visits to ÖBB and Bahnorama during the event. 

The next Wheel Detection Forum will be in autumn 2015.  Find more on www.wheeldetectionforum.com 

 
Second Wheel Detection Forum 

Discussion group with Gerhard Haipl (ÖBB, A), Fransois Burger (Institute for Maritime Technology, ZA), 
SSanjay Singh and Rakesh Saksena (MRVC, IN) with moderator David Briginshaw (IRJ, UK) 

1150 participants from 29 nations attended the Second Wheel Detection Forum in Vienna 
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IRSE MATTERS 

Responsibilities  

How the IRSE works 
IRSE Structure 
Your Institution is controlled and run by members of the Institution with the support of the IRSE staff.  Over the next few issues of  
IRSE NEWS, I will explain the role of each of the main committees of the Institution, but the diagram below shows the basic structure 
of all the committees. 

Colin Porter, Chief Executive 

Governing 
Body 

IRSE Council 

Committees Audit 

Finance 

Examination 

International 
Technical 

Licensing 

Management 

Membership 

Recruitment & 
Publicity 

Education & 
Professional 

Development 

Younger 
Members 

Comprises:   The President;  2 Vice-presidents;  18 ordinary members  

 (10 Fellows, 6 Members and 2 Associate Members)  
 and 3 co-opted Past-presidents. 

Reviews on behalf of Council the quality of its internal management systems 
and makes recommendations. 

Manages the finances of the Institution and makes recommendations to 
Council on investments, subscriptions and other business matters.  

Sets, marks and manages the Institution’s qualifying examination.  

Undertakes studies of particular topics of medium to long term interest and 
produces reports.  

Directs and supervises the Institution’s Licensing scheme in accordance with 
the Regulations approved by the Council.  

Considers and makes recommendations to Council on all matters affecting 
the policy and development of the Institution.  Supervises the organisation of 
the Convention, visits, conferences, social events, etc.  

Acts on Council’s behalf in all matters concerning the consideration and 
progress of applications for membership and registration and makes 
recommendations to Council for the same.  

Works for the expansion of Institution membership, promotes links and 
communication with the IRSE Sections and other relevant organisations, and 
publicises the Institution and its activities.  

Accountable to Council for the direction and supervision of the Institution’s 
educational and professional development activities.  

Promotes technical and social interaction between young railway S & T 
engineers to assist their education, training and development towards higher 
grades of Institution membership.  
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 Asian cooperation through the IRSE 
Indonesia, which will have its maiden inter-city monorail system in 
Jakarta by 2015, is seeking collaboration with Malaysia and 
Singapore to improve its railway infrastructure. 

The Indonesian section of Institution of Railway Signal 
Engineers president Adi Sufiadi Yusuf said the newly-established 
IRSE section in Malaysia provides the much-needed platform for 
Indonesia to follow the former's footsteps in developing the 
country's rail industry. 

He said Malaysia and Indonesia share a lot of similarities.  He 
told Business Times recently:  "Malaysia is the best model for 
Indonesia to follow in developing its railway infrastructure as the 
gap between the two countries is not too big." 

Adi Sufiadi said the two countries can further enhance their 
rail industry by collaborating with Singapore, which has a much 

advanced rail industry.  He added that the collaborative synergy 
formed through the IRSE will in turn benefit the Association of 
Southeast Asian Nations region at large, in line with Asia's fast-
growing rail industry. 

Jakarta's maiden inter-city monorail system, currently under 
construction, is expected to be completed by 2015. 

Adi Sufiadi said through the IRSE, Malaysia and Singapore 
can play a pivotal role in enhancing the project's development. 

Meanwhile, UK IRSE president David Weedon is supportive 
of the future collaboration involving the three neighbouring 
countries. 

Read more: Indonesia looks to Malaysia to improve rail 
infrastructure www.btimes.com.my/articles/IRSE/Article/
#ixzz2k1wQUVX0 

INDONESIAN SECTION 
Report by Aniket Mukhopadhyay 

On Thursday 24 October, the Section received a presentation on 
Network Rail’s Operating Strategy from IRSE member Ian 
Chapman.  Ian, a member of Network Rail’s Operations 
Development Team, started his presentation by outlining the 
principal aims of the Operating Strategy as follows: 

The creation of a world-leading, high performance railway; 
Reducing delay and optimising capacity on an increasingly 
busy network; 
Making the railway more affordable. 

Ian went on to explain why Network Rail is implementing this 
Operating Strategy.  The UK rail infrastructure is experiencing 
increasing demand for rail services, coupled with an expectation 
from the rail regulator to decrease the operating cost.  Once 
implemented, the Network Rail Operating Strategy will provide 
the following: 

Reduced delays – Reactionary delay accounts for 60% of all 
delay.  Better technology will help controllers to reduce the 
reactionary delay by getting services back up and running 
again more quickly after disruption; 
Increased capacity – More reliable performance and better 
train regulation will allow for more services on the network; 
Reduced operating costs – When complete, the Operating 
Strategy is predicted to save £250 million a year.  A more 
affordable railway with more passengers will help to create a 
sustainable future for the network; 
Investment in the future – More than £1 billion of additional 
investment over 15 years; 
Continued evolution of rail – From over 10 000 signal boxes 
to around 800 today.  The Operating Strategy is a natural 
extension of this trend; 
International comparison – Similar technology and operating 
centres are already used throughout Europe, USA, and 
Japan.  They are proven to deliver significant benefits; 
Improved safety – Operations staff will have a secure and 
modern working environment.  The automation of tasks will 
also reduce the occurrence of accidents through human error.  

The Operation Strategy will achieve these aims by centralising 
train control to twelve Rail Operating Centres (ROCs).  Six new 
ROCs are planned, located at Basingstoke, Manchester, Romford, 
Rugby, Three Bridges, and York, as well as developing the 
existing centres in Cardiff, Derby, Edinburgh, and Glasgow, and 
upgrading the centre at Didcot.  Each of these ROCs will have 
the same Traffic Management (TM) methodology.  Electrical 
control will be migrated to the ROCs, and a national SCADA 
system will be installed to replace a number of different, life-
expired systems currently used in electrical control rooms.   

As each group of frontline operational staff will be housed in 
the same building, it is intended that this will improve 
communication between signaller, controller and electrical 
controller.  This improved communication should lead to 
improved ways of working, especially during times of disruption.   

The ROCs will share a standard modular design to allow for a 
more efficient construction process, which will help in meeting 
the ambitious target of having all the ROCs built by March 2015. 

Ian showed us how the Operating Strategy would be 
implemented in a cost-effective manner, whilst other 
infrastructure requirements are managed successfully.  Network 
Rail Operations and Route Asset Management teams will work 
together to produce a joint ‘workbank' of renewals which will 
allow the Operation Strategy to be delivered whilst also 
accounting for the predicted renewal requirement of life-expired 
signalling equipment.  This joint workbank is referred to as the 
Ops Strategy Workbank.  Network Rail must also ensure that the 
control of trains complies with Level Two of the European Train 
Control System (ETCS), and there is a workbank allocated to 
manage this ETCS requirement.  A hybrid signalling workbank 
has been workshopped by the stakeholders of the Ops Strategy 
and ETCS workbanks, resulting in a single workbank.  The aim of 
this workbank is to align all the requirements of the UK signalling 
system in order to reduce operating costs and deliver the lowest 
whole-life, whole-system cost.  

The next section of Ian’s presentation detailed the Traffic 
Management (TM) solution required for the Operating Strategy.   

SCOTTISH SECTION 
Report by Neil Thompson 
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The Traffic Management solution will include: 
A single operational information system providing real-time 
information to passenger and freight customers, particularly 
during times of disruption; 
Decision support tools and real-time planning/prediction and 
resolution of conflicts; 
Reconfigurable control areas to handle disruption. 

In addition, the TM system will be highly automated and will 
optimise the use of existing infrastructure to enable increased 
capacity without impacting performance.  The system will also 
enable the integration of national and regional systems, which 
will allow for more effective operational planning before the 
setting of routes by the signalling system, as operation 
information will be shared more effectively.    

Network Rail have researched and assessed various TM 
systems from around the world in order to identify the most 
appropriate solution for the UK.  This has led to Network Rail 
working closely with suppliers to the industry to develop 
prototype systems for testing.  Key suppliers identified are 
Hitachi, Signalling Solutions, and Thales. 

The TM system will need to control line-side equipment.  The 
Operations Strategy calls for a Remote Interface (RIF) to enable a 
universal method of controlling line-side equipment from the 
ROCs.  RIF will be the protocol by which future TM systems 
communicate with ‘field’ equipment such as interlockings, level 
crossings, CCTV and voice systems.  The specification is for the 
RIF to be an interface protocol rather than a physical system, 
however it is envisaged that hardware will be produced to enable 
legacy equipment to interface with ROCs using the RIF protocol.  
As interlockings are renewed with a fully functional computer-
based interlocking as scheduled in the hybrid signalling workbank, a 
hardware interface for the RIF will not be required as the RIF 
protocols will connect the equipment directly to the TM system.  

While RIF will be the technology to connect the ‘field’ 
equipment to the TM system, Ian explained that another system 
will be used to transfer data from the TM system to Network 
Rail’s industry partners.  Layered Information Exchange (LINX) is 
a messaging system based on IBM middleware technology.  The 
aim is to create a universal method of communicating data 
between the TM system and rail partners to ensure a single view 
of the ‘current truth’ (i.e. the state of the TM system).  In order to 
use the forecasting and re-planning capabilities of the TM system 
to better inform rail industry partners and customers, accurate 
and timely information needs to be published coherently from 
the TM system to various end points and distribution systems.  
The LINX system will ensure the transfer of this data.  A shared 

system will also allow for interoperability between TM systems 
installed by different contractors.  This interoperability is 
necessary to ensure that national processes such as planning, 
performance monitoring and delay attribution, as well as the 
systems of rail industry partners, can be maintained between the 
various TM systems. 

     Ian went on to discuss the three model offices created by 
the three key TM system suppliers to enable testing of the 
systems.  The offices at Radlett (SSL), Tower Hill (Thales) and 
Holborn (Hitachi) ran scenarios in the summer of 2013 to 
evaluate the suppliers’ systems in terms of the ergonomic factors 
involved in running the systems and the efficacy of the shared 
technology between the offices.  The model offices were run in 
the same manner as a live operating floor in order to make the 
scenarios, and resultant data, as realistic as possible.  The data 
garnered from running these scenarios will influence how the 
Operating Strategy will define future roles for staff working in 
the ROCs. 

     Ian explained that the operational roles are at the heart of 
the Operating Strategy, and that the Strategy will revolutionise 
how these roles operate.  Operations have begun the process of 
evolving the current roles towards those identified in the model 
office scenarios.  This process will involve close consultation with 
the HR Integrated Project Team and trade unions. 

     After concluding his presentation Ian hosted a lively Q&A 
session, and was thanked by the Scottish Section Treasurer, Brian 
McKendrick.  The Scottish Section were given a full and 
informative presentation by Ian, and were left in no doubt as 
Network Rail’s plans to invest in new signalling systems around 
the UK.  

SWISS SECTION 
Report by Brian Smith  

Friday 27 September, at Brugg Railway Station, it is 12:59, and 
Heinz Walser prominently holds the IRSE Banner high as the 
arriving Inter City train from Zürich discharges the author of this 
report and two other "last minute" IRSE Members onto Platform 1.  
Heinz hurriedly shepherds us onto the waiting Postal Bus and 
assures the driver that, "that's the lot", as we join 12 other 
Members already dispersed among the "ordinary" passengers 
for the 13:05 departure to Villigen, location of the Paul Scherer 
Institute (PSI), and venue of the Autumn meeting of the IRSE 
Swiss Section. 

PSI is Switzerland's leading research centre for "Matter & 
Materials", "Human Health" and "Energy & Environment", and is 
sort after by researchers from both the academic and industrial 
sectors throughout the world.  The IRSE Swiss Section had been 
invited to visit the "Swiss Light Source (SLS)", which is effectively 
a giant microscope; and the Proton Therapy Facility for deep 
seated tumours. 

In total, Marcus Montigel, our section chairman, was able to 
welcome 18 Members, to our penultimate meeting of 2013 as, 
exceptionally, three had been given "permission" to forego 
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TThe IRSE Swiss Section Group off to visit a giant microscope  

public transport and arrive by private car!  PSI had kindly given 
us the use of a meeting room for the conduct of the section's 
own business before the start of the "visit". With a report by 
both the chairman and treasurer of recent committee activities 
and a look forward to the planning for 2014 this business was 
quickly concluded with the announcement that we had received 
one new application for membership of the section. 

Herr Yves Lörtscher, Head of Safety at PSI, then introduced 
us to the Institute with a brief presentation of its history and by 
explaining to us in more detail all the PSI areas of activity and the 
role they play in "enabling" academic ideas to become practical 
reality and be realised by industry.  

He then moved on specifically to explain Proton Therapy to 
us, starting with the differences between "conventional" 
radiation therapy and "proton" therapy, in particular how the 
latter can be more accurately controlled to release its energy at a 
predetermined depth and so concentrate the treatment on the 
tumour with less consequential damage to surrounding healthy 
tissue.  With this technology, treatment can be given in areas 
where conventional radiation methods cannot be applied, for 
example in the eye.  PSI developed and built the first European 
facility for such eye treatment in 1984 and has continually 
improved it since then whilst carrying out some eight thousand 
treatments for melanoma of the eye.  We then visited the 
treatment room and Herr Lörtscher explained to us the 
equipment and its use. 

Proton therapy is of course not only for use on the eye and 
PSI also has a "Gantry" in operation with a "patient table" to 
enable treatments to given to other parts of the body.  This 
equipment, which weighs more than seventy tonnes, can be 
positioned to an accuracy of a thousandth of a millimetre!  
Naturally, the patient must keep still and individual cradles are 
manufactured for each patient to assist him or her to remain so 
during treatment.  A second "gantry" is currently under 
construction which will enable "moving" tumours, for example in 
the lung, to be treated with proton therapy. 

Next we visited the SLS, a "Synchrotron" light source which is 
housed in a large circular building.  A synchrotron is a particular 
type of cyclic particle accelerator in which the magnetic field 
(which turns the particles so they circulate) and the electric field 

(used to accelerate the particles) are carefully synchronised with 
the travelling particle beam.  The main component of the SLS is 
the 2.4 GeV (gigaelectronvolt) storage ring which has a circum-
ference of 288 m and very thick concrete walls!   This produces a 
high intensity concentrated beam which can be used to examine 
the structure of extremely small samples of matter.  The storage 
ring is fitted with 16 "Beamlines", or experimental stations, 
which enable the use of different frequencies of light across the 
whole spectrum from infrared to gamma rays. 

The facility is used by international industry and research 
establishments for experiments in Biology, Medicine, Chemistry, 
Physics and related technologies.  Whilst theoretically the facility 
is available for use by any organisation, demand is very high and 
potential users must justify the importance or usefulness of their 
experiment to obtain a "slot" for their use.  A condition of use of 
the SLS is that the aims and results of all experiments and 
measurements carried out there are published in relevant 
scientific journals.  "Secret" experiments are not allowed! 

Some members remarked on the proximity of a very inviting 
café to the entrance to the SLS.  Herr Lörtscher assured us that 
this was deliberate.  PSI "folklore" has it that more than 50% of 
their successful ideas start life as impromptu discussions over 
coffee!  (With notes on the paper serviettes?) 

Back in the meeting room we finalised the visit with an 
informal, but informative comparison between the methods used 
at PSI to assure the safety of the experiments, treatments, 
patients, personnel and researchers to the methods of safety 
assurance used in railway signalling. 

Herr Lörtscher described the ever increasing importance at 
PSI given to the formal safety assurance of software, particularly 
as the software used to control the experiments and treatments 
is becoming ever more complex with each new advance in the 
technology.  For the members present it was reassuring, if a little 
disappointing, to find out that the scientists at "the cutting edge" 
have no simple new solution to this safety assurance challenge, but 
that they rely on similar methods to those used in railway signalling! 

The majority of those present concluded the event partaking 
of the evening menu and a glass of white wine in the PSI Staff 
Restaurant, before seeking out the next Postal Bus back to 
Brugg Station. 
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The 2014 Dinner Dance will be the 56th annual dinner dance and this 
ever-popular event will be held on Friday 4 April 2014 at the Marriott 
Hotel, York.  The reception will be at 19.00 for dinner at 19.30.   
Dancing to a disco will follow the dinner until midnight.   

As ever, we would like to invite all members, their partners, friends  
and guests to join us for what is always a very enjoyable and informal 
evening.  There will be a raffle with the profits going to charity. 

The cost of attending will be £40.00 per person.  Unlike previous 
years there will not be an Early Payment Discount; the cost of £40 is  
the same as that for 2013 AFTER discount so the price is effectively 
unchanged for most attendees.  The incentive for early booking is that, 
as in previous years, places will be strictly limited so to please book early 
as reservations will be made on a "first come first served" basis.  For 
groups, tables can be arranged to seat 10-12 people.  Therefore, if you 
would like to attend, please complete a copy of the application form and 
send it along with your remittance to the Dinner Dance Secretary or 
contact the Dinner Dance Secretary direct by e-mail. 

For members wishing to book accommodation at the 
Marriott Hotel a special bed & breakfast rate of £115 per 
double room per night, and £105 per single room, has 
been agreed with the Hotel.  The Hotel is very family 
orientated and there are family rooms available should 
anyone wish to make a long weekend in York.  Members 
wishing to take advantage of this offer must apply directly 
to the Marriott Hotel, Tadcaster Road, York, YO24 1QQ 
[Telephone +44 (0) 1904 701000] quoting "IRSE York 
Section 2014 Dinner Dance". 

Members will be responsible for settling their own 
hotel accounts and the York Section will not enter into any 
correspondence regarding hotel accommodation. 

 
Please note that the Application Form for this event can 
be found on the back cover of Issue 195 of IRSE NEWS 

Secretary:   Ian Moore:  ianmooreirse@hotmail.co.uk   Tel.  +44 (0) 1904 761944 Mobile  +44 (0) 7583 345890 

FEEDBACK 
Trent Reminiscences etc… 
I was pleased to see the cover picture on the front of IRSE 
NEWS No.195.  As a student, I lodged in Beeston between 
1956 and 1959.  I think the location of signal TT345 would 
almost be that of the former down starter worked by 
Beeston Station signal box, given that the overbridge in the 
background leads to Boots’ factory etc.  In mechanical days, 
the starter had Beeston South Junction’s inner distant 
below, and behind were outer distants below the first and 
second homes for Beeston Station.  At that time, the Station 
signal box had a level crossing to deal with, which meant for 
a down fast train, South Junction had all its signals clear 
before those at the Station.  So with all the “back slotting”, 
it was possible to see four semaphore arms clear with one 
lever pull when Station’s down starter was cleared!  Not a 
common situation. 

I spent many hours studying and photographing the 
mechanical scene at Trent, and on one occasion the Station 
Master took me into the South and North Junction signal 
boxes in turn.  What I noted as rather unusual was the 
release of their main line distant signals which could be 
cleared for whichever of the through passenger routes had 
been set up (there were the 1st, 2nd and 3rd passenger lines 
in each direction).  That must have involved some 
interesting conditional locking. 

I enjoyed reading the summary of Clive Kessel’s 
December 2013 technical paper.  I met him briefly on 
holiday in Portugal, when we briefly discussed the 
Paddington head-on accident, the aftermath of which he 
was about to investigate.  I thought the offending facing 
points 8059B should have been wide to gauge traps, but he 
was unimpressed with that idea.  Their normal “lie” has I 
believe been reversed compared with the initial installation. 

Thanks for an interesting publication; keep up the good 
work. 

John J. Foremen 

Whatever Next? 
This is the query raised upon beginning to digest the December  
IRSE NEWS, which by my humble reckoning, has all the qualities of 
excellence that I am learning to expect from the editorial team.   
Please find below some potential suggestions for the future: 

Suggest the magazine is increased in size to 32 pages and edit 
down all the main articles to fit. 
Keep the good pictures coming as in the December issue? 
Consider the discontinuation of Membership Matters, because 
really, it doesn’t, what matters is readership! 
As Michael Furniss suggested in his courteous manner, more work 
is needed on readability. 

Martin Bowie 
Editor’s response 
Thank you for your suggestions Martin.  As you may be aware, this 
magazine is produced eleven times a year by volunteers of the Institution, 
who actively chase the signalling and telecommunications industry 
world-wide for ongoing content for this magazine, whilst holding down 
full time jobs in the industry itself.  Sometimes it can be difficult to 
collect the potential content that we would like to use on a regular 
basis.  The magazine is currently based on 28 pages for cost purposes, 
but can increase in size from time to time where it is warranted.  I 
consider that the IRSE NEWS team do a fantastic job in delivering this 
high quality magazine each month, but we are happy and willing to listen 
to new and alternative ideas in order to move forward with the times. 

I agree that good pictures should be encourage and used where 
possible to support relevant articles.  I do not agree that we should 
discontinue Membership Matters, as it is an important part of the 
magazine that tells the readership of the membership changes and new 
members recently joined around the world, in support of the Institution.  I 
do agree though, that further development is required in the near 
future for the Membership Matters Section.  Finally, Michael Furniss 
was making reference to the readability of the IRSE NEWS in its current 
fixed format on-line soft copy and not the current format of the hard 
copy.  Michael Furniss has raised some relevant points in his previous 
letter, and what it needs now are further computer literate volunteers 
from the membership of the Institution, to come forward and help 
develop the on-line soft copy of this magazine appropriate to the 
needs of the membership itself. 

YORK SECTION 2014 ANNUAL DINNER DANCE 
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RECRUITMENT     
To advertise call Andrew:       +44(0)208 652 5214  e-mail: andrew.walker@dvvmedia.com   

siemens.co.uk/careers

NGCome and join the largest, most successful Railway Signalling provider in the UK

Railway Signalling –  
Exciting opportunities

Britain’s railway is busier now than at any other 
time in the last 100 years. More than a billion 
passenger journeys are made each year on the 
UK rail network. To keep up with demand, the 
UK Government has green lit plans to improve 
our rail network – from new lines like HS2 to 
electrifying key routes to ensure faster, greener, 
quieter and more reliable journeys for hundreds 
of thousands of passengers.

The Northern Hub is Network Rail’s plan to 
stimulate economic growth in Manchester and 
the North West by upgrading the rail network 
and better connecting key UK towns and cities. 
Manchester Piccadilly for example is being 
completely redesigned with two brand new 
platforms, while Liverpool Lime Street and 
Macclesfield stations are being re-signalled 
with Westlock technology.

In Wales, Network Rail has three hugely 
important signalling projects as part of its huge 
investment in the Principality. These are due to 
commence from March 2014: Port Talbot West; 
Newport to Shrewsbury via Hereford; and North 
Wales Coast from Chester to Llandudno.

There are, of course, huge challenges involved 
with such large projects. Particularly when it 
comes to keeping the rail lines running, while 

renewing the technology that is so essential to 
the way that they operate. Commuters still want 
to commute and travellers still want to travel, 
which means keeping disruption to a minimum 
is vitally important.

All this has an impact on safety. In a confined 
area, there are lots of disciplines, technologies 
and people working together, from civil 
engineering to track side and overhead. 
Siemens places safety at the top of its agenda 
in all of its activities from ensuring the safety of 
passengers, infrastructure and its staff.

These projects are hugely significant – worth 
multi-millions, complex, multi-discipline and 
incorporating continual improvements – it’s not 
surprising that they involve the latest, state-of-
the-art technology. Every technological element 
of the project is important – and none more so 
than the signalling. Thanks to a merger with 
Invensys in May 2013, Siemens Rail Automation 
is now the biggest signalling control system 
supplier in the world. 

David Attmere, Head of Delivery, Region 
Wales and Western for Siemens, says: “We’re 
an organisation at the forefront with the new 
Modular technology. Having successfully 
commissioned the Crewe to Shrewsbury project 

we now want to build on our investment and 
take this innovation to the rest of the UK. 
We have a whole catalogue of products no one 
else has access to – we’re a one stop shop for 
signalling.”

And at Siemens there are currently a number of 
opportunities for people to join its expert teams 
in Manchester, Newport and beyond.

The company is on the lookout for intelligent, 
qualified signalling engineers for design, 
installation and testing, as well as project 
managers and surveyors. You’ll need a can-do 
attitude, a flexible and approachable nature and 
a desire to look for a better way of doing things 
whilst wanting to be part of all that’s new in 
signalling.

Matthew Kent, Head of Delivery, Central West 
for Siemens adds: “The technology and size and 
scale of everything at Siemens is inspiring. And 
it’s certainly an eye opener working here as the 
Siemens business model plans 20 years ahead – 
currently, the variable work is not like anywhere 
else in the world in terms of project potential. 
I know, I will look back to this day in 10 years’ 
time with pride on what we will have achieved”.

So, if you’re looking for the opportunity to be 
challenged and stretched, while working on one 
of the largest projects in the industry, visit  
www.siemens.co.uk to find out more.

NO
Signalling Engineers  
& Project Managers

Design Engineers | Manchester  
Birmingham | All levels

Project Manager | Newport  
Job ID 152798

Engineering Manager | 
Manchester | Job ID 140203

Senior Project Engineer | 
Manchester | Job ID 140183

Control Systems Engineers | 
UK wide | All levels

Civils Package Manager | 
Newport/Manchester/Birmingham 
Job ID 150433

Quantity Surveyor | Newport  
Job ID 150428

Commercial Manager | Newport  
Job ID 150443

For more information and to apply, visit 
siemens .co.uk/careers click search on 
the drop down menu box and then type 
the Job ID in to the Job ID field or search 
using the job titles. 

Siemens Rail Automation | Manchester, Newport and Birmingham
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The Taiwan Tigers did Movember! 
During November 2013, a group of IRSE Licensed Signalling 
Engineers working in Taiwan for Siemens Rail Automation Ltd, 
got together to be sponsored to take part in Movember.   

Movember (a portmanteau from moustache and "November") 
is an annual event involving the growing of moustaches for 
sponsorship during the month of November and to raise aware-
ness of men's health issues, such as prostate cancer and other 
male cancers, and to support the associated charities.  The 
Movember Foundation runs the Movember charity event with the 
goal to "change the face of men's health”. 

By encouraging men (whom the charity refers to as "Mo Bros")  
to get involved, Movember aims to increase early cancer 
detection, diagnosis and effective treatments, and ultimately 
reduce the number of preventable deaths.  Besides annual check-
ups, the Movember Foundation encourages men to be aware of 
family history of cancer and to adopt a healthier lifestyle.  For 
further information, please go to www.Movember.com. 

The Taiwan Tigers:    

Rich Whitehead, Mark Traynor, Eddie Dear, Lee Knight, Allan Price,   
Wayne Coleman, Christian Lulek, Paul Oreilly, Paul Maynard, Peter Worsfold, 
MMark Wylie, Paul Dowsett, Nick Franklin, Simon Clark, Rob Paton,  
MMatthew Richardson, Dave Harris, Dave Breakingbury, Steve Deacon,  
MMark Woodall and Steve Morgan. 

Paul Copeland has been appointed 
Managing Director of Siemens Rail Automation UK, replacing 
Nick Crossfield, with immediate effect.  Paul joined Invensys 
Rail in February 2013 as Vice President, Delivery for Northern 

Europe, taking full responsibility for project delivery, and, after the 
integration with Siemens, became Director, Engineering and Delivery. 

  ON THE MOVE ….. 
Engineering Council Registrations 
Storey  M  Final IEng registration 
Prakash  V  Final IEng registration 
Kapil  S  Final CEng registration 

As a result of their combined efforts, The Taiwan Tigers raised a massive £7617 GBP for this worthy cause and are pictured here 
outside their site office at Chingpu.  Well done lads! 
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 ADMISSIONS 
We have great pleasure in welcoming the following members 
newly elected to the Institution: 

Companion 
Yuslizar Bin Daud  Head of Rail Division  
Land Public Transport Commission (SPAD)  Malaysia 
Bossert P Director, Asset Information  

Fellow 
Kumar  A  DFCCIL  India  
Lee  H C  Gamuda Engineering Malaysia  

Member 
Clements  B  Park Signalling UK  
Hitl  J  Bombardier Transport’n  Sweden  
Krol  M  ARCADIS Infrastr. Rail  Netherlands  
MD Kassim  A  Ansaldo STS Malaysia Malaysia  
Meenakshisundaram R Hyder Consulting India India  
Ponnusamy  P  KL Consult & Associates Malaysia  
Wheldon  R J  Frazer-Nash Consultancy UK  

Accredited Technician  
Connolly  M  URS Infrastructure & Environment UK 
Joshi  H  London Underground  UK  
Mancheno Pita  A  - UK  
Murinda  P  Ansaldo STS  Botswana  
Polkinghorne  S T  RCR Tomlinson O'Donnell Griffin  Australia  
Wells  A E  Atkins Rail  UK  

Associate 
A.Jaz  M H  Global Rail  Malaysia  
Al-Sebai  H  Signalling Solutions  UK  
Angelara  S-M  Amey Consulting  UK  
Baldock  J M  Thales UK UK    
Britton  B  Atkins  UK  
Davis  A  AK Distribution  UK  
Dowsett  P N  MPI  UK  
Duskovic  J  Transport Safety Victoria  Australia  
Dutt  H  DMRC  India  
Kennedy  L F  Siemens Rail Automation  UK  
Kwachie  M  Signalling Solutions  UK  
Lim  T M Land Transport Authority  Singapore  
Mohamed Anuar E S  Suruhanjaya Pengangkutan Awam Darat  
   Malaysia  
Ockwell  J  Siemens Rail Automation  UK  
Parachuri  V K  Hyder Consulting India  India  
Poompuudee  T  Bombardier Transport’n Signal Thailand  
Ranjangaonkar  A  Hyder Consulting India India  
Rijpma  P  Siemens Rail Automation  UK  
Shortts  D  - UK  
Sigsworth  M  Go Transit Rly. Corridors  Canada  
Strike  M  Selectrail (Australia) Australia  
Syed  S  Indian Railways  India  
Taylor  D  Ford & Stanley  UK  
Tjalma  J  ADSE Netherlands  
Woods  C  Network Rail  UK  
Young  N  Weidmuller  UK  
Zulkifli  N  Land PTC  Malaysia  

Student 
Bastow  M  Atkins  UK  
Belson  A J  Signalling Solutions  UK  
Bentley  S  Invensys Rail  UK  
Bhusani  S K  Hyder Consulting India  India  
Billson  J P A  MGBL  UK  
Jepson  C  Linbrooke Services  UK  
Jha  R K  JMD Railtech  India  
Kharche  A  JMD Railtech  India  
Kunapareddy  S  Hyder Consulting India  India  
Law  L T MTR Corporation  Hong Kong  
Lovick  S C  MGBL  UK  
P Chaitanya Krishna   Hyder Consulting India  India  
Parfitt  B  Siemens Rail Automation  UK  
Pentyala    M   Hyder Consulting India   India   
Shaik    A K   Hyder Consulting India   India   
Weight    M J   Costain  UK   
Yan    C   Atkins   UK   
Young    J E   Network Rail   UK   

 

CCurrent Membership:  4844  

MEMBERSHIP MATTERS 

TRANSFERS 
Member to Fellow 
Duggan  P R  Siemens Rail Automation  UK  
Gell  R  London Underground  UK  
Kornas  A S  Invensys Rail  UK  
Nodes  G S  Signalling Solutions UK  
Thompson  N J  Metro Trains Melbourne  Australia  

Associate to Fellow 
Chassagnette  C  Colas Rail Asia Malaysia  

Associate Member to Member 
Cole  J A  Network Rail  UK  
Jaafar  A  Global Rail  Malaysia  
Power  S  Invensys Rail  Australia  
Shanks R C Hatch Mott MacDonald Canada 
Ukrayinets  K  Ansaldo STS  Australia  

Associate to Member 
Chapman  T D  Siemens Rail Automation  UK  
Fox  D J  Balfour Beatty Rail  UK  

Student to Member  
Griggs  Y C  Aurizon  Australia  

Student to Associate Member  
Chu  C-W   MTR Corporation Hong Kong  
Lim  H Y  Ansaldo STS Malaysia Malaysia  
Wong  Z Y  Ansaldo STS Malaysia Malaysia  

RESIGNATIONS RE-INSTATEMENTS 
Bayliffe  J  Milburn S P   

DEATHS 
It is with great regret that we have to report  
the death of the following member: 

Tillotson  P Fellow 

Engineering Council Registrations at bottom of previous page 

Network Rail          UK 


