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Oviso Rail is a leading supplier of signalling 
design and testing services. Our team has over 
100 years of signalling experience and our range 
of services provide a fully integrated signalling 
solution from simple design modifications to 
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Due to a number of new and exciting projects 
throughout Australia and the Asia Pacific region 
we require the following signalling engineers for 
our office in Sydney, Australia:

•	 Signalling Design Engineers
•	 Functional Testers
•	 Principles Testers

If you want to join a growing, exciting  
company that is focussed on providing  
excellent staff development, benefits and  
customer satisfaction then please submit your 
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Oviso Rail Pty Ltd is an equal opportunity employer  
and for the right applicant we can assist with Australian visa sponsorship.

Come 

and see 

us at AusRail 

2009, Stand 49, 

November  

17th -19th

WE NEED YOU IF YOU WANT A CHALLENGING ROLE  
AND A REWARDING CAREER

OVISO RAIL
Intelligent Signalling Solutions

www.ovisorail.com



 IRSE NEWS  |   ISSUE 149  |  OCTOBER 2009  

 
IRSE NEWS is published monthly by the Institution of 
Railway Signal Engineers (IRSE).  The IRSE is not as a 
body responsible for the opinions expressed in  
IRSE NEWS. 

© Copyright 2009, IRSE.  All rights reserved. 
No part of this publication may be reproduced, 
stored in a retrieval system, or transmitted in any 
form or by any means without the permission in 
writing of the publisher. Copying of articles is not 
permitted except for personal and internal use. 
Multiple copying of the content of this publication 
without permission is always illegal. 
 

Editor 
Ian J Allison 
31 Bainbridge Road, Loughborough, LE11 2LE, UK 
Tel: +44 (0) 7794 879286 
e-mail:  irsenews@btinternet.com 
 

Deputy Editor 
Tony Rowbotham 
36 Burston Drive, Park Street, St Albans, AL2 2HP, UK 
e-mail:  irsenews@aol.com 
 

Assistant Editors  
(Overseas)  
Tony Howker    e-mail:  ahowker@bigpond.com 
 

(Younger Members) 
Nigel Handley   e-mail:  nigel.handley@Irrail.com 
 

Contributions 
Articles of a newsworthy or technical nature are always 
welcome for IRSE NEWS. Members should forward 
their contributions to one of the Editors listed above. 
 

Advertising 
For advertising rates and deadlines call  
Christopher Bean at Ten Alps Publishing   
Tel:  +44 (0)20 7878 2415   
Fax:  +44 (0)20 7379 7118 
e-mail:  Chris.Bean@tenalpspublishing.com 
Advertisements are accepted on the basis that the 
advertiser and agency (if any) warrant that the 
advertisement contents are true and correct in all 
respects. 
 

Web Site 
For up to date information about the Institution or its 
activities, or to download a membership application 
form, log on to the IRSE Web Site:  www.irse.org 
 

Production    
IRSE:  Stuart Angill, Production Manager     
Printing and Mailing:  Fericon, Reading 
 

London Office 
IRSE,  4th Floor, 1 Birdcage Walk, Westminster,  
London, SW1H 9JJ,  United Kingdom 
 

Enquiries 

MEMBERSHIP OR OF A GENERAL NATURE 
Tel: +44 (0)20 7808 1180           
Fax: +44 (0)20 7808 1196 
e-mail:  hq@irse.org 

PROFESSIONAL DEVELOPMENT 
Tel: +44 (0)20 7808 1186  
e-mail:  training@irse.org 

LICENSING 
Tel: +44 (0)20 7808 1190  
e-mail: licensing@irse.org 

1 

NEWS VIEW 
Where have all the Technician’s Gone? 

IN THIS ISSUE Page 

Maintenance:  An update on the Network Rail approach  (London October Paper)  2 
Steve Featherstone 
Information Communication Technology for Rail  11 
George Nikandros 
Technical Tips:  Reliability Engineering – Designing for the Whole Life  16 
Lynsey Hunter 
Industry News  19 
IRSE International Convention 2009:  Madrid 20 
Ian Allison, Ian Bridges, Peter Martell, Ian Mitchell, Andy Knight 
IRSE Matters  27 

Indian Section   27 
Younger Members Exam Workshop 28 
Minor Railways Section 29 

Feedback  30 
Book Review:  Signaux Mécaniques 31 
Richard Lemon 
Membership Matters 32 
On the Move 33 
Recruitment                                                        inside front cover 

Front Cover:   The Members on the IRSE International Convention assemble outside Madrid Chamartin Control Centre building on 27 May 2009 

Photo:  Ian James Allison  

With the down-turn in the global economy and the availability of credit for business 
greatly reduced over the last twelve months, many railway companies have suffered 
in the UK.  Whilst some have only just survived with reductions in staff and other 
costs, many have gone into administration and stopped trading.  Indeed the largest 
Infrastructure Owner in the UK has also announced planned redundancies in recent 
weeks. 

Firstly, we would like to say thank you to the many people and organisations who 
had the foresight to start their own companies to service the requirements of the 
railway industry since privatisation occurred in the early 1990s .  In many cases, these 
companies gave others increased options regarding problem solving, procurement 
and economic solutions to forward Britain’s railways.  They also employed and trained 
many new people and introduced them to the industry at great expense! 

Secondly, can the industry now afford to lose trained, experienced and licensed 
signalling and telecommunication technicians to the dole queue?  When the railways 
were privatised in the 1990s, many experienced and skilled staff were lost.  Many 
large railway companies in the UK have now either made redundancies or have put 
people at risk.  With so many opportunities in the near future, why have Infrastructure 
Owners not put their houses in order by confirming their requirements earlier and 
letting contracts sooner?  After all, as a result of losing experienced staff, long term 
costs will increase; will we be able to complete the required works to time! 

Thirdly, we have made many comments over the last few months on this page and 
failed to get a response.  Are we doing the right thing to raise these issues?  Do you 
wish us to continue to voice topics that affect our industry and our living?  We would 
like to hear from you if you are currently experiencing any of the above problems. 

Finally, the next issue of the publication is our 150th issue, so please do send in 
your thoughts and comments about the Institution and this magazine, both good and 
bad.  We wish to be your voice and mouthpiece of the world-wide S&T industry.   

Do you want it too? 
The IRSE NEWS Team 
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INTRODUCTION 
Network Rail has recently agreed its funding for the next five 
years with the Office of Rail Regulation (ORR).  This level of 
funding challenges us to be more efficient in the way we carry 
out our maintenance activities, making our resources go further 
whilst increasing the outputs required to be delivered.  We must 
build upon our success over the past five years in improving 
safety and train performance whilst significantly reducing costs.  
It is therefore appropriate at this time to review and to share 
how Network Rail intends to maintain the railway assets within 
our stewardship.   

This paper presents an overview of our approach to this task 
over the coming years.  It necessarily includes topics that are not 
directly related to technical aspects of our signalling 
infrastructure, as there are many factors that influence what we 
do, when we do it and how we do it.  The paper therefore 
includes sections on Network Rail’s people and how we organise 
and manage them to maintain a safe, efficient and reliable 
railway.   

THE CP4 CHALLENGE 
The challenges ahead are shaping Network Rail’s approach to 
maintenance.  Control Period 4 (CP4) runs from April 2009 to 
March 2014.  In March this year Network Rail accepted the 
determinations of the Office of Rail Regulation (ORR) for the 
funding and outputs for CP4.  We are now committed to 
delivering the required outputs within the funding available, 
without compromising safety and in a sustainable way. 

We have already delivered significant improvements during 
the previous five year control period as follows. 

 Train performance was improved from 81.2% to 90.6% by 
Public Performance Measure, that is the percentage of trains 
arriving on time at their final destination; 

 Incidents causing delay were reduced by 20%; 

 Delay minutes were reduced by 50%; 

 Asset condition was improved; 

 33% more trains now run on the network; 

 This has all been achieved at the same time as a reduction in 
costs of 26%. 

We must now build on the significant business improvements we 
have made over the past five years.   The outputs we will deliver 
during CP4 are as follows, and are summarised in Figure 1. 

A highly reliable railway 

Plans have been developed jointly with our customers to achieve 
a Public Performance Measure of 92.6% by April 2014. 

A railway available seven days a week 

There are two key objectives to this programme.  The first is to 
allow the operation of the working timetable on a more consistent 
basis, with fewer interruptions, diversions or bus substitutions.  
The second is to allow customers to run trains at times, and on 
days, which better meet demand.  This programme is widely 
known under its industry banner of the Seven-Day Railway. 

An excellent journey experience 

We have already embarked on a programme of station improve-
ments.  This work is jointly funded and managed by the rail industry 
so that it provides maximum benefit to the travelling public. 

An easily maintained railway 

The infrastructure should require as little intervention as possible, 
and be accessible remotely from the running lines wherever 
practical. 

A railway that is energy efficient, sustainable and 
affordable 

“Sustainability” is a key element of the CP4 determination.  We 
are charged with ensuring that outputs are not delivered for least 
immediate cost, storing up problems for future years.  Efficiencies 
must be demonstrated to be genuine, and not achieved merely 
by reducing essential work volumes. 

A railway with improved capacity and capability 

Delivering the major programmes of work associated with 
Thameslink, Reading station and Birmingham New Street station 
will improve capacity at existing bottlenecks and enable us to 
meet the future train services agreed with our customers. 

Meeting these expectations requires a strategy that 
recognises that a safe, high-performing and cost-effective railway 
needs reliable infrastructure and excellent operations to eliminate 
predictable failures and meet demand at an affordable price. 

It needs integrated processes that deliver consistent high 
quality with speed and simplicity; that operate effectively 
internally and across external interfaces; that are subject to 
continuous improvement; and that are used as a benchmark for 
other organisations and industries  

It also needs people who live and breathe our values and 
behaviours; who are highly engaged, accountable, excellent at 
leading, managing and delivering; and who are sought-after by 
other organisations.   

These requirements are not just aspirations.  Network Rail’s 
maintenance strategy must address and deliver against all of 
them if we are to meet the challenges of the next five years. 

Maintenance: An update on the Network Rail approach 
By Steve Featherstone 
Director, Infrastructure Maintenance with Network Rail      
 
Paper to be read in London on 14 October 2009 
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PEOPLE 

Safety 

Our people are safer at work now than they have ever been.  
They are less than half as likely to suffer a serious injury at work 
than when Network Rail in-sourced maintenance (see Figure 2). 

A large influence on this improvement has been the “Safety 
365” campaign.  Maintenance delivery units are awarded 
certificates for achieving 100, 200 and then 365 consecutive days 
without a RIDDOR reportable incident.  This campaign has been 
running for several years, and local teams take great pride in 
receiving an award.  It has proved to be a great motivator.  
Despite the potential, it has not driven perverse behaviours but 
has in fact done the opposite.  A big benefit has been the 
thorough investigation of the accidents that have happened, very 
often including re-enactment of the events to get to the root 
cause. 

We have also introduced a safety league table.  It provides a 
vehicle for challenging and continuously improving our safe 
working environment, and enables us to measure important 
positive behavioural drivers.  It explicitly measures many factors 
relating to staff safety, examples of which are shown in Table 1.  
Lead indicators and preventive actions are weighted positively, 
whereas unsafe incidents are weighted negatively.   

A Maintenance Safety Cup is awarded in each period to the 
delivery unit with the highest normalised safety points.   

Competence and training 

Network Rail inherited eight different competence management 
systems from the Infrastructure Maintenance Contractors (IMCs).  
We therefore needed to unify them and produce one system that 
aligned with current best practice.  New competence and 
training frameworks were developed for all engineering 
disciplines.  For signal engineering, this included thirty-six 
competences and over 150 equipment-specific endorsements.   

The introduction of the frameworks has enabled us to define 
a route to competence for all critical activities.  In most cases 
training is now followed by a period of supported workplace 
experience under the guidance of a competent person.  
Outcomes of this further work-based development are 
predefined, and once complete the person has to demonstrate 
that they have retained the required knowledge by completing a 
computer based test.  Final competence assessment is 
completed by the line manager before the person is authorised 
to work unsupervised on the equipment.  Computer based 
knowledge testing provides independence to the process.   

The questions are set and approved by Network Rail’s 
professional Head of Signalling.  This process is known as 
Assessment in the Line (AitL). 

In addition to providing us with a significantly better 
understanding of the competence of our people, the new 
processes have delivered three other key benefits. 

Recertification training has been replaced by line manager’s 
annual review.  This has released training resources to the extent 
that in 2008 seven in every ten training events are developing 
technical skills rather than providing non-value adding biannual 
refresher training. 

RIDDOR (the Reporting of Injuries, 
Diseases and Dangerous Occurrences 
Regulations 1995) is part of Health & 
Safety legislation in the UK 

Figure 2 – Accident frequency rate since in-sourcing of maintenance 

Measure Weighting 

Major RIDDOR accident −100 

Staff near miss with a train – reported by driver −50 

“3 Day Plus” RIDDOR accident −50 

Lost time accidents −25 

Road vehicle incidents −10 

Training days missed −10 

Hazards removed 1 

“Safety 100 Days” certificate issued 1 

Actions identified and removed from safety tours 
and planned general safety inspections 2 

Accident near miss reported 5 

“No lost time” accident reported 5 

“Safety 365 Days” certificate issued 10 

Local managers’ safety tours undertaken (midweek 
days) 20 

Health & Safety representatives’ safety inspections 
undertaken 

20 

Percentage improvement in Green Zone Working, 
2008/9 vs.  2009/10 25 

Local managers’ safety tours undertaken (midweek 
nights and weekends) 50 

Staff near miss with a train – reported by staff 100 

Figure 1 – Summary of outputs for Control Period 4 

Table 1 – Examples of measures and weightings from safety league table 



 IRSE NEWS  |   ISSUE 149  |  OCTOBER 2009  4 

OCTOBER PAPER 
The standard frameworks have enabled us to define the 

competence profile and skills mix required by our people.  We 
can now identify competence gaps that in turn enable us to plan 
and prioritise training delivery accurately;   

Succession planning for front line staff is possible. 
We now have a workforce that is more demonstrably 

competent than ever before, and training resources are able to 
be used to maximum benefit (see Figure 3). 

Looking to the near future, training takes on an ever bigger 
significance.  As we become more efficient at delivering core 
maintenance work, our staff will be released to do other 
activities.  They will need training on a wider range of skills, many 
of which will be totally new.  The progress to date will stand us in 
good stead to make the most of this opportunity. 

IRSE Licensing 

Network Rail uses IRSE licensing as the primary method of 
confirming the competence of our signalling designers, testers 
and managers.  It is also part of the competence management 
process for our maintenance staff.   

The challenge for the latter has been how we can use the 
outputs of the AitL process to deliver an IRSE licence without the 
need for duplication of assessment.  In December 2008 we 
entered into extensive dialogue with the IRSE to explore ways 
that we can work together to find a robust and efficient way of 
using this evidence for licensing purposes. 

The intent is to use AitL evidence, supported by an enhanced 
site surveillance checklist that has direct links to the standards set 
out by the licence.  We are currently undertaking pilot trials of 
the process and expect the trial evaluation to be completed in 
the autumn.  The IRSE is again fully involved, attending trial 
briefings and observing site surveillance and workplace 
assessments.  Findings from the trials will be presented to the 
Licensing Committee for acceptance. 

Master Classes 

We have started a process of on-the-job training of local staff by 
their own engineers.  The training is a combination of classroom-
based workshops and site-based practical demonstrations.  By 
working on operational equipment in the local environment, the 

engineers get the opportunity to show their teams what 
standards are achievable and acceptable.  As a result, everybody 
understands what “good” looks like, managers spend more time 
out on site with their teams, and there is a significant 
improvement in asset performance. 

Apprentices 

In 2005 Network Rail introduced an Advanced Apprentice 
scheme.  Each year we recruit over 200 new Apprentices, more 
than 80 of whom are being developed as our future signal 
engineering technicians and team leaders.  Our apprentices 
spend their first year on a full time residential development 
programme.  This time is used not only to develop their 
technical and trade skills, but also to enhance their abilities in 
team working and leadership and to ensure they arrive in the 
business with the values, attitude and behaviours we need.   

The initial training is followed by two years in the workplace 
as part of a signalling maintenance team.  At the end of their 
development, our apprentices achieve a National Vocational 
Qualification Level 3 in Signal Engineering, and we are now 
progressing this qualification to enable the award of an 
appropriate IRSE Licence. 

In 2008 the Network Rail Advanced Apprenticeship Scheme 
won the People Management Award in recognition of its 
successful and innovative approach to developing the next 
generation of railway engineers, and the company was overall 
winner in the “Business impact through learning and 
development” category. 

Training Centres 

In 2006 we embarked on a programme to build five new state-of
-the-art training centres at strategic locations around the 
country.  New centres are now open in Paddock Wood, Larbert 
and Bristol, and are planned for Walsall and Basingstoke.  The 
training centres are equipped with a wide range of signalling 
equipment, set up indoors in operating configuration.   

Organisation 

The maintenance organisation was brought in house in 2003-04.  
During the period of privatisation (that is, from 1994) the IMCs 
designed their maintenance support structures to suit their local 
and internal business needs.  So Network Rail inherited 
organisations that varied widely, making it impossible to have 
consistent accountabilities and processes.   

In September 2008, having undergone several organisation 
changes in the intervening period which reduced duplication 
between the former IMC and Network Rail posts progressively, 
we introduced the first part of a standardised maintenance 
organisation.  This affected managers and support staff in all 
parts of the function.  The opportunity was also taken to de-
layer the existing organisation. 

This new organisation was the first to be designed using 
consistent sizing criteria.  These criteria took into account factors 
such as the number of assets, intensity of train service, 
geographic size and the impact of new processes.  They 
determined the revised number of delivery units, which 
remained the building block of the maintenance organisation.  
The numbers of every support and management post within the 

Figure 3 – Improved competence of maintenance staff  
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new maintenance organisation were then calculated and justified 
using the sizing criteria. 

The next step is to standardise the front line organisation.  
This is a population of approximately 13 500 staff, and so the 
challenge is considerable.  To add complexity to the scale of the 
challenge, there is far more variation in the way that work is 
planned and delivered at this level than there was when trying to 
standardise the management and support parts of the 
organisation.  Again we have developed sizing criteria.  They are 
based upon the number of assets to be maintained, the activities 
to be carried out and the need to provide an effective rapid 
response cover. 

The design of this organisation is almost complete, and we 
plan to implement it in the coming year.  We will then have a fully 
standardised maintenance organisation for the first time.  It will 
then be far simpler to identify good practice, which at present 
can be masked by organisational differences, and to implement it 
consistently elsewhere in the business.   

ASSET PERFORMANCE 
The performance of Network Rail’s infrastructure is at an all-time 
high.  However the rate of improvement has slowed, especially 
for signalling assets (see Figure 4).  Note that this improvement 
has been achieved despite a 33% increase in the number of trains 
run during the control period.   

As with all improvements, the later gains are harder-won than 
the earlier ones.  We are focusing on three areas, the details of 
which are covered elsewhere in this paper. 

Staff competence 

We have increased our technical training: 

 We are building state-of-the-art training centres, fully 
equipped with functioning signalling equipment; 

 We are recruiting and training more than 80 signalling 
apprentices every year; 

 Our supervisors are on site more, and can observe and coach 
their teams in the workplace; 

 Our engineers are leading master classes to demonstrate the 
best working practices; 

 We are deploying special action squads where local teams 
required additional expert support.   

Management focus 

Infrastructure reliability groups (see below) focus on detailed 
trends and action plans: 

 Delivery unit reliability reviews focus on individual key assets 
and the implementation of action plans; 

 Asset performance league tables and asset performance 
benchmarking show where good practice exists, so that we 
can learn from it and replicate it; 

 Share with pride forum broadcasts good practice (and lessons 
learned) quickly. 

Working practices 

Reliability-centred maintenance allows attention to be focussed 
on key assets, rather than evenly distributed. 

Remote condition monitoring enables us to move towards 
predicting and preventing failures. 

Infrastructure reliability groups 

Infrastructure reliability groups have been set up to provide a 
thorough, fact-based management review of how our assets are 
performing and failing.  Asset reliability information and action 
plans are collected and reviewed initially at the forty delivery 
units.   This is consolidated for the ten Routes, and finally the 
significant issues are reviewed nationally.   The National 
Infrastructure Reliability Group is chaired by the Director, 
Infrastructure Maintenance.   

Public Performance Measure 

Actions to improve asset performance are of little benefit if they 
do not improve the reliability of service for the travelling public.  
This is measured using Public Performance Measure or PPM, the 
percentage of trains arriving at their final destination on time.   

Figure 5 shows how this has steadily increased from its low 
after the Hatfield accident, and reached the end of last year, 
which was the end of the previous control period, on target at 
90.6%.    

We are all now rising to the challenge of raising it to 92.6% 
during CP4.   

Figure 4 – Number of infrastructure incidents 

Figure 5 – Public Performance Measure trend 
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GOOD PRACTICE 

Identifying good practice 

The solution to a maintenance challenge very 
often exists somewhere in the company, the 
difficult thing being to identify it.   

Within the Maintenance function we have 
done this by introducing a series of delivery 
unit league tables.   

Table 2 gives an overview of the topics 
covered. 

League table 
Topics covered  
(not exhaustive) 

Safety 

Hazards removed 

Near misses 

Road vehicle accidents 

Workforce accidents 

Accident-free days 

Red zone working 

Expired competences 

Training days missed 

Safety tours completed 

Quality 

Signal failures 

Track circuit failures 

Points failures 

Track failures 

Repeat failures 

Customer Infrastructure delay minutes 

Finance 

Performance against budget 

Headcount per road vehicle 

Cost per equated track mile 

Productivity 
Workforce productivity 

Plan attainment 

People Employee engagement 

Data quality 

Work management data 

Asset performance data 

Active remote condition 
monitoring 

Hazard directory accuracy 

Community 
relations 

Time to close complaints 

Age of outstanding 
complaints 

League table 
of league 
tables! 

Aggregation of positions in 
other league tables 

Table 2 – Topics covered in league tables 

Extensive use of league tables may appear to be a very blunt instrument.  
However they work well within the Network Rail maintenance environment.  Local 
managers are able not only to identify how their teams compare with their 
colleagues, but also to see where in the country people are performing better.  All 
component measures are normalised to provide fair comparison.  They can then 
learn from these higher performing colleagues.  In this way, the good practice that 
is implemented is targeted at specific relevant areas of improvement because it is 
sought out by the local team to address their particular issue. 

The league tables could potentially drive adverse behaviours if delivery units 
focussed on their positions.  However the measures contained within them are 
carefully selected and weighted, so that the behaviours and the results that they 
generate contribute positively to the company’s outputs and values. 

We have also developed and use a tool to benchmark asset performance 
between the delivery units.  It takes into account factors such as traffic tonnage, 
track access and asset type.   

Sharing good practice 

We have also provided tools and systems to allow sharing of good practice to take 
place.  The first was the “Share With Pride Forum” on the company intranet.  It is a 
closed forum, where ideas and solutions can be shared or sought from peers.  It is 
divided into a sub-section for each discipline to assist with easy use discussions and 
solutions.  “Copying With Pride” is actively encouraged, and sharing and copying 
behaviours are reinforced at every maintenance gathering. 

We have also set up a Best Practice Library on the intranet.  The solutions and 
ideas from the Share With Pride Forum are followed up, and they are assessed by 
subject matter experts to be good or best (and so mandatory) practice before 
being placed in the Library.   

Examples of good practice identified through these processes are: 

 use of Teflon-based slide chair lubricant to improve the performance of  
Hy-Drive switches; 

 a special maintenance regime for Schwihag roller slide chairs to improve the 
reliability of switches in areas of high coal contamination; 

 use of easy-to-install temporary power cable joints to enable faster service 
recovery after a cable failure; 

 distribution of information about poorly-performing blue clamp lock rams and 
updates on solutions; 

 fitting of heat-reflecting hoods to location cabinets to reduce failures in hot 
weather; 

 labelling of wires during wire degradation checks to reduce the time taken in 
subsequent surveillance visits. 

Supporting improvement 

As well as encouraging delivery unit staff to help themselves, we also have a team 
of maintenance improvement specialists.  These are out-based HQ staff who are 
aligned to two delivery units each.  Their role is to support the local teams with 
introducing and embedding change.  They are also well placed to identify good 
practice, or struggling teams, by their own direct observation.  This is enhanced by 
the fact that the delivery units assigned to the maintenance improvement 
specialists are deliberately not adjacent to each other geographically, and where 
possible are part of different Routes.  This increases the likelihood of identifying 
differing practices. 

Where a delivery unit needs more hands-on support to implement good 
practice, it is supported by a Special Action Squad or SAS.  The SAS varies from 
challenge to challenge, but is composed of hand-picked engineers and other 
subject specialists from around the country.  They work together full time with the 
host delivery unit to help the local management team implement the necessary 
changes. 
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We have already created opportunities associated with standardising facing 
point lock testing intervals, are now working with the newly created Head of Switch 
and Crossing Engineering to identify wider potential benefits for these asset types. 

Selecting asset types which are currently over-maintained has allowed servicing 
of many assets to be reduced from four times per year, to two, or even one.   
Table 3 shows the progress to date. 

Although the ROSE programme is not new, the benefits of the work done to 
date have yet to be fully realised.  This is because ROSE is not just an analytical 
process.  It requires significant business changes to allow it to be properly 
implemented.  In order to benefit from the technical analysis, servicing work must 
be regrouped and reprogrammed so that as far as possible the need for a visit to 
site is completely eliminated.  This is because the largest time element associated 
with servicing an asset, or a group of assets at one site, is the travelling and set-up 
time, rather than the duration of the servicing activity itself.   

Some small workload or small population asset types are also included in the 
programme (such as Chiltern ATP and the “Indusi” train stop system used in the 
North East).  These are included specifically to provide local managers with greater 
flexibility to realise benefits, by providing a greater number of potential 
combinations of asset types with revised servicing intervals.   

Table 4 (see next page) shows the next assets to be included in the ROSE 
programme.   

 The benefits of ROSE are not just related to staff safety 
and efficiency.  The freed up resource can be redeployed to 
carry out enhanced maintenance of critical asset types, or to 
carry out additional work such as special inspections, pre-
emptive repairs, or minor upgrades. 
 The ROSE process can be applied to other asset types.  
We are currently reviewing the potential benefits of changing 
servicing frequencies for telecoms and plant assets.   

Analysis Population Change Status 

ATP (Chiltern) 258 4 visits a year to 1 Complete 

Signs unknown 4 visits a year to 1 Complete 

d.c. track circuits 23 800 4 visits a year to 2 
Phase 1 
complete 

Facing point lock tests 21 000 Variable 
Complete for 
75% of points 

TPWS 15 000 4 visits a year to 1 Complete 

AWS 24 000 4 visits a year to 1 Complete 

Colour light signals 23 000 4 visits a year to 2 Complete 

LED signals 1300 4 visits a year to 1 Complete 

TI21 track circuits 7700 4 visits a year to 2 Complete 

HVI track circuits 3280 4 visits a year to 2 Complete 

AzLM axle counters 3200 
2 or 4 visits a year to 1, 
based on the use of 
diagnostics 

Complete 

Table 3 – Progress to date with ROSE 
 

MAINTENANCE REGIMES 

Signalling inspection frequencies 

Servicing of most signalling assets has been 
undertaken on a 13-week cyclic basis 
historically, regardless of operating context.  
During the previous control period we 
introduced a formal methodology for 
assessing signalling maintenance require-
ments, under the ROSE (Reliability centred 
maintenance Of Signalling Equipment) 
programme.  This provides the mechanism 
for delivering improved reliability, and for 
ensuring that all maintenance-related safety 
risks are managed as low as reasonably 
practicable, while eliminating uneconomic 
maintenance at the same time.   

For any particular asset and its components, 
the ROSE process involves working with front 
line maintainers, engineers and manufacturers 
to identify all potential failure modes and 
their effects.  The impact on these of 
increasing the service interval is then 
assessed, and control measures are proposed 
for any significant risks.  The combination of 
additional controls and changed service 
intervals enables us to time our interventions 
to the optimum.  The completed proposal is 
then verified by independent senior signalling 
engineers and authorised by the Head of 
Signal Engineering.  If appropriate, a revision 
to the standard is issued.  The ROSE process 
could mean that two identically designed 
assets might have different maintenance 
frequencies if they are in different 
environments or have different usage. 

Figure 6 shows the annual man hours 
spent maintaining our major signalling asset 
types.  It also shows the potential for 
efficiencies as ROSE is implemented.   
Note that this excludes any changes to points 
servicing frequencies.   

Figure 6 – Potential reduction of servicing hours for major signalling asset types 
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Track inspection frequencies 

The other asset type with significant potential 
for applying reliability centred maintenance 
techniques is the track.  At present, track 
inspections are carried out to prescribed 
frequencies mandated by company standards.  
These usually require weekly inspections on 
most routes.  The frequency of our inspections 
compares unfavourably with the rest of Europe 
(see Table 5).  Despite introducing one of the 
most advanced track inspection train fleets in 
the world, we have not reduced the frequency 
of pedestrian inspection correspondingly. 

Appendix A of the applicable standard for 
routine track patrolling contains a risk-based 
method for increasing the patrolling intervals 
for continuously welded rail, subject to various 
documented considerations.  Exploiting the 
potential of reliability centred maintenance for 
track requires the same level of business 
change as for signalling.  Once again the 
benefit is realised by reorganising patrolling 
programmes, and by optimising the amended 
frequencies for plain line track inspection with 
the usually more frequent needs of switch and 
crossing inspection. 

Remote condition monitoring 

Network Rail is investing heavily in the installation of fixed remote condition 
monitoring (RCM) of our assets.  The benefits of this are two-fold.  Firstly there are 
significant train performance benefits.  Secondly RCM will provide accurate 
supporting data to enable us to continue our migration towards a fully risk-based 
maintenance regime. 

We have had pockets of RCM fitted for many years, mainly on points, but also 
on power supplies, interlockings, level crossings, bridges and rails.  Sites were 
selected in a relatively ad hoc manner, using equipment from a variety of 
suppliers.   

This has resulted in a range of different functionalities and inconsistent 
business processes.  Despite this, performance benefits have been substantial.  As 
a conservative estimate a 30% reduction of both incidents and delay minutes is 
achieved routinely within a year of installing RCM on points, provided the 
technology is supported by robust management processes. 

Network Rail’s strategy has two elements: to standardise the remote condition 
monitoring technology and processes in use on our assets;  and to link the outputs 
from different locations so as to provide an information-rich environment that will 
enable us to predict and prevent failures, through either targeted renewal or 
customised maintenance regimes. 

With standardised logger and data output specifications, the outputs from the 
remote condition monitoring can be managed consistently.  In future, for new 
installations this will be done via a recently commissioned Network Rail central 
system (see Figure 7).  Sensors attached to an asset provide data to an on-site 
logger; for example, for a set of points, swing time or current drawn.  The logger 

Analysis Population 

Aster Type U track circuits 3000 

Location cases 70 000 

a.c. track circuits 5700 

Clamp-lock points 7700 

d.c. track circuit (low voltage) 14 000 

Electronic interlockings 100 

FS2000 track circuits 350 

Ground frames 1000 

Type HPSS points machines 460 

Type HW point machines 7900 

Level crossings 1600 

Mechanical interlockings 800 

Mechanical points 3000 

Mechanical signals 2000 

Reed track circuits 2000 

Siemens axle counters 300 

Style 63 point machines 1600 

Type T72/VCC point machines 69 

Train describers 400 

Train operated points 100 

Line speed, 
mph 

Minimum plain line patrolling inspection interval, weeks 

B
ritain 

Po
rtug

al 

G
erm

any 

B
elg

ium
 

H
o

lland
 

Sw
itzerland

 

France 

≤  50 1 4 26 6 13 2 8 

≤  75 1 4 26 6 13 2 8 

≤  100 1 4 16 6 13 2 8 

≤  140 1 4 12 * * 2 4 

* Information not supplied 

Table 5 – Comparison of patrolling intervals 

Table 4 – Next phases of ROSE 

Figure 7 –  
Schematic of “intelligent infrastructure” 
remote condition monitoring process 
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performs some elementary processing of the raw data before 
sending it to the central system, in a standard XML format based 
on the industry standard Machinery Information Management 
Open Systems Alliance (MIMOSA) protocol. 

The central system generates alerts and alarms when threshold 
limits are exceeded.  In their simplest form these limits are user-
defined values.  As experience is gained with the system and a 
history of data is collected, the limits will be derived from 
algorithms which take into account historical behaviour, failure 
modes and other sources of information. 

This combination of sensors, loggers, central system, data 
management and associated processes is frequently referred to as 
“intelligent infrastructure,” because it enables asset management 
decisions to be made that are more informed and interactive in 
comparison with conventional processes.    

The information generated can be used in two ways: 

 Directly—any exceedences of threshold limits generate 
alerts automatically.  The system makes these available to 
the relevant maintenance staff so that they can attend site 
and rectify the root cause of the symptoms, thereby 
preventing an asset failure.  Significant exceedences will 
generate alarms, which will be directed to signalling 
control staff as well.  The controllers will then be able to 
give maintenance staff access to the failing asset such that 
train service disruption is kept to a minimum.  
Alternatively, the signaller may choose not to use a 
particular asset (for example not to swing a set of points) 
until it has been restored to full health; 

 Indirectly—alerts, alarms and the system’s historical 
information can be used to inform improvements to asset 
designs, or to inspection, maintenance and renewal 
regimes. 

We are currently well advanced with a pilot scheme to prove the 
strategy.  This is taking place on the Edinburgh to Glasgow main 
line.  We have worked with our suppliers to develop a standard 
logger, data interface specification, and asset data standards for 
points monitoring applications, and we are now widening the 
scope to include other asset types, such as train detection 
systems, interlockings and signalling power supplies.   

Crucially, the pilot scheme is developing and testing the 
business processes around the technology.  An emerging learning 
point is the need for technically competent staff to interpret the 
output from the central system for the front line maintenance 
technicians.  Simple alarms and alerts are sufficient to trigger a 
maintenance intervention but as experience grows it will become 
possible to specify a particular remedial action.  For example an 
extended points swing time alarm will initially be used to send 
technicians to site to investigate the cause.  With greater 
experience, it will be possible to examine the recorded trace and 
diagnose the cause of the extended time (as, for example a tight 
lock), thereby reducing the time the technician spends on track 
rectifying the fault. 

Upon successful delivery of the pilot scheme, we will phase 
national implementation of the strategy so that the benefits are 
maximised progressively.  The initial quick wins are very much 
around improved train performance as a result of remotely 
monitoring the condition of our assets.  We will therefore fit RCM 
to our critical assets initially.   

These are the assets that: 

 have a history of poor performance; 

 require significant preventive maintenance in order to 
maintain adequate performance; 

 have a good performance history, but cause significant 
disruption if they do fail. 

As RCM is initially fitted to the most critical assets, the potential 
performance benefit of fitting it to subsequent assets will 
reduce.  The second phase will therefore be about improving 
the resilience of sections of route.  Where “gaps” of RCM 
fitment occur, we will review the benefits associated with fitting 
it to the remaining assets in the “gap”, thus strengthening the 
whole route. 

The ultimate benefit of widespread RCM fitment (see Table 6) 
is that we will be able to tailor our inspection and maintenance 
regimes to suit the criticality and condition of individual assets.  
This will extend the benefits of the ROSE risk based maintenance 
regimes because we will have a far richer understanding of 
trends in performance and condition.   

Future developments of remote condition monitoring 
technology could well include incorporation of data from trains.  
Initially this will be from our own inspection train fleet, but it 
could also be developed to include information from service trains, 
and so provide an industry-wide solution to more reliable 
railway journeys. 

Automation 

An area where Network Rail is seeking radical change is in 
automating the basic visual track inspection process.  Firstly we 
are reducing the required inspection frequency, using 
“Appendix A” as described earlier.  However, the majority of 
track will not be suitable for consideration under this process, so 
an alternative to pedestrian inspection is being investigated. 

We will shortly start trialling a combination of train-mounted 
high definition video recording, linked in some cases to pattern 
recognition technology.   

Switch and crossing video inspection 

Removing the need to inspect switches and crossings (S&C) on 
foot has significant benefits.  The vast majority of S&C must be 
inspected in daylight because of the complex components.  
Station throats frequently have many sets of S&C in a small area, 
and the only way to inspect them on foot safely is to take 
possession of the line.  This in turn restricts the usage of the 
station by passenger trains.  Introducing a process that does not 
require track possessions frees up the railway to run trains, a 
major industry aspiration under the “Seven-Day Railway” 
programme, and removes staff from a high risk environment. 

Asset type monitored Current End of CP4 

Points 1064 5000 

Train detection 328 4500 

Signal power supply 289 500 

Interlockings 96 400 

Other assets 2155 3000 

Table 6 – Fitment of remote condition monitoring 
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The trial is replicating technology and processes currently in 

operation in Holland.  Video equipment is mounted on a 
dedicated Multi Purpose Vehicle.  It will run in traffic and capture 
images of S&C.  These images will then be processed and 
transferred to a local inspection suite where track inspectors can 
examine them in comfort and safety.   

Plain line video inspection 

Downward-facing video equipment is fitted on the New 
Measurement Train to capture images of the track to a similar 
standard as the S&C video referred to above.  The vast volume of 
track covered makes it unfeasible to view all of the data and 
images manually to identify defects.  Therefore software is 
needed to provide defect reports for the track inspectors.  This 
software automatically identifies defects, and produces exception 
reports from the captured data.  These can be linked 
automatically to images of any defects identified.  The exception 
report identifies significant variations between recent surveys so 
that the whole run does not have to be viewed.  Track inspectors 
can examine the exception report and associated video images 
remotely in the inspection suite.    

THE SEVEN-DAY RAILWAY 
Where there is an industry business case, Network Rail has 
committed to work with train operators to run new train services 
on routes and at times that address customer demand.  This 
means principally running a consistent, timetabled train service 
every day of the week.   

The initiatives to support this commitment are a mix of 
infrastructure improvements, use of new products and changed 
methods of working.  The following are examples of maintenance 
contributions to the Seven-Day Railway. 

Improved access points 

New and better access points will reduce both the travelling time 
and the access time to reach critical assets.   

Junction lighting 

Installation of fixed lineside lighting of sufficient intensity, 
evenness and extent will enable patrolling, inspection and 
maintenance to be undertaken in the hours of darkness.   

RCM 

Remote monitoring of assets in service will assess their 
performance and determine likely failure modes.  Predicting 
failure modes will allow more efficient scheduling of planned 
maintenance for repair and replacement, allowing maintenance 
activity to move from “fix and find” to “predict and prevent.”  

Lookout Operated Warning System  

The Lookout Operated Warning System or LOWS allows mid-
week daytime opportunities to access the track, enabling some 
activities to be spread away from valuable track possessions.   

Motorised inspection trolleys 

Lightweight motorised trolleys fitted with lighting enable 
patrolling, inspection and maintenance to be undertaken in the 
hours of darkness.   

Video inspection of switches and crossings 

This will reduce the amount of track access required at complex 
switch and crossing layouts. 

Switch and crossing gantries 

Specialised lifting gantries will enable replacement of large 
switch and crossing components in fewer, shorter possessions.  
They will also reduce the risk of component damage during 
installation. 

Rail repair techniques 

Faster rail head and crossing repair techniques mean that rails 
can be repaired in fewer, shorter possessions. 

ROSE 

Increased servicing intervals reduce the need to access the track 
to maintain signalling equipment. 

CONCLUSION 
These are exciting times to be maintaining Britain’s railways.  
The challenges set for the coming five years mean that we need 
to make significant changes to the way we work.  To do this, we 
must be able to identify good practices from within Network 
Rail or elsewhere, and implement them consistently and swiftly.   

Our standard organisation provides the framework for this, 
but effective sustainable change can only be delivered by a 
competent, motivated work force.  We must examine critically 
every activity that we carry out, and decide if we can eliminate 
it, simplify it, or rationalise it, or only then whether we can 
automate it. 

The challenges are not easy, but we welcome our 
opportunity to make a lasting improvement.  And we must do 
this without losing sight of our most important challenge – to 
keep the travelling public and our staff safe whilst delivering a 
reliable and efficient network. 
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ABSTRACT 
The world is becoming increasingly 
dependent on Information Communication 
Technology (ICT) for doing business, for 
entertainment and is now very much 
intrinsic to our lives.  However ICT is very 
much an evolving technology; assets 
bought today are obsolete tomorrow.  
One only has to look at the mobile phone 
and the PC to see evidence of this.  Rail 
transport too is becoming increasingly 
dependent on ICT, not only for commercial 
purposes, asset management, passenger 
ticketing and information etc, but also for 
the more mission/safety-critical functions.  
This paper focuses on these rail mission/
safety-critical applications.  The effort and 
cost of developing ICT for safety/mission 
critical applications is high and there is a 
considerable lead time to produce a 
product.  The ever evolving ICT standards 
contribute to this high cost and long lead 
time.  Whilst the rail industry has embraced 
the technology of the day, it has often 
lagged other industries, for good reason; 
mishaps tend to make one cautious. 

About the aSCSa 

The aSCSa is a non profit organisation of 
the Australian Computer Society (ACS1), 
established for promoting the co-operation 
of academic, industrial, commercial and 
governmental organisations in relation to 
the practice and advancement of safety-
related systems, in particular those 
systems containing software. 

In 1992, the ACS National Technical 
Committee on Safety Critical Systems was 
established under the Computer Systems 
and Software Engineering Board of the 
ACS.  In 2002, this committee launched 
the Australian Safety Critical Systems 
Club.  The Club changed its name to the 
Australian Safety Critical Systems 
Association in August 2006.  For details on 
the association’s activities and resources, 
please visit the aSCSa website at 
www.safety-club.org.au. 

INTRODUCTION 
The world is becoming increasingly 
dependent on Information Communication 
Technology for doing business, for 
entertainment and is now intrinsic to our 
lives.  ICT innovations emerge everyday, 
but with the “good” there is some “bad”.  
Security remains a challenge and no 
sooner as one security issue solved, many 
more appear.   

Rail transport too is becoming 
increasingly dependent on ICT, not only 
for commercial purposes, asset 
management, passenger ticketing and 
information etc, but also for the more 
mission/safety-critical functions like the 
movement of trains over the network, 
overhead traction power control etc.  But 
railways have always been very much 
dependent on “ICT” for these critical 
functions; it just depends on one’s 
definition of ICT. 

Although it may appear odd, railway 
signalling in all its forms is in fact ICT.  A 
set of mechanical levers “programmed” to 
ensure their correct sequence of 
operation connected to semaphore 
signals to communicate that it is safe for a 
train to proceed is, by definition, an ICT 
system. 

Railways, including Australian railways 
have embraced the technology of the day, 
albeit somewhat later than some 
industries.  This is particularly so for 
“modern” ICT.  That is not so say that 
railways are averse to modern ICT. 

However mishaps tend to make one 
cautious.  The Washington Metro2 train 
collision on 22 June 2009 of two 
commuter trains resulting in nine fatalities 
and 80 serious injuries was most likely due 
to a train detection failure.  However the 
automatic train control and protection 
system, an ICT system, did not cater for 
such a train detection failure.  The failure 
to detect trains is a well known industry 
hazard. 

MODERN ICT RAIL 
PROJECTS 
The European Train Control System 
(ETCS3) is one example of a modern ICT 
rail project, as is Positive Train Control 
(PTC4) in North America.  However 
modern ICT is also becoming a critical 
technology in relation to the movement of 
trains in the Australian railway scene: 

 Although now deferred due to world 
economic conditions, Rio Tinto 
announced in the latter half of 2009 a 
project to enable 28 000 ton iron ore 
trains to operate without a driver on 
board.  This project was to build on 
the Integrated Control System (ICS) 
developed by Ansaldo-STS specifically 
for the Rio operation. 

 Also the Australian Rail Track 
Corporation announced a “proof of 
concept” project for their much 
publicised Advanced Train 
Management System (ATMS) – a 
system very similar to Lockheed 
Martin’s Positive Train Control system 
under development in the USA.  In 
ATMS, the control of points to allow 
the crossing of trains, train movement 
authorities and train position reporting 
are communicated via Telstra’s Next G 
network.  Train positioning is based on 
a combination of GPS, inertial 
guidance and tachometers. 

However, there have been unsuccessful 
ICT rail projects, both overseas and in 
Australia.  In the mid 1980s the standards 
emerged in North America for the 
Advanced Train Control System (ATCS5); a 
modular train control system with 
increasing levels of functionality; the levels 
being 10 (the simplest), 20, 30 and 40 (full 
control and enforcement).  The ATCS 
specifications were sponsored by the 
American Association of Railroads (AAR) 
and the Railroad Association of Canada 
(RAC) and were developed by ARINC 
Research Corporation, an organisation 
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with a strong background in aerospace.  
The ATCS concept failed due to major 
railroad organisations failing to agree on 
key functional requirements. 

The ATCS concept was the foundation 
for the then Australian National to initiate 
the AUSTRAC6 system development in the 
late 1980s.  However, AUSTRAC failed 
largely because of the developer’s difficulty 
in defining and specifying functionality 
requirements to the satisfaction of the 
customer.  The discovery of a critical flaw 
in the nominated processor technology, 
namely the VIPER, a processor developed 
for UK Defence Signals also contributed 
the project’s eventual abandonment. 

The Alternative Safe Working (ASW7,8,9) 
system developed for the regional 
railways in the state of Victoria is yet 
another example of a failed Australian ICT 
rail project.  This project was abandoned 
following two serious incidents, one being 
two trains almost colliding head-on.  Each 
train had a movement authority for the 
single line track section.  This occurred 
because the system allowed for an 
authority to be revoked, without ensuring 
that it actually had been removed from 
the train driver’s display or any 
acknowledgement from the train driver.  
The collision was avoided because it was 
night and the nature of the track was such 
that the train drivers saw the headlight of 
the oncoming train well in advance. 

ICT IN OTHER DOMAINS 
Despite the recent advances of ICT e.g.  
consumer mobile voice and data services, 
data storage capacity, the world-wide-
web with its information, social 
networking, buy/sell services, the use of 
ICT in critical applications in civil aviation, 
defence, emergency services, therapeutic 
goods etc, has been problematic.  Apart 
from major cost overruns which have been 
very much the norm, there are many 
examples of ICT related incidents.  Some 
of the recent and more publicised events 
are: 

 The Air France Airbus A330 crash on 1 
June 2009 is suspected to be the result 
of a catastrophic failure of the aircraft’s 
flight control system – an ICT related 
system; either a direct failure of the 
flight control system computers or 
failure to cope with erroneous air speed 
sensor data. 

 The tail strike10 of a United Arab 
Emirates Airbus A340 on 26 March 2009 
whilst taking off at Melbourne airport 
was a direct failure of ICT; the ICT 
system allowed the manual entry of an 
aircraft weight parameter which was 
obviously inconsistent for the particular 
flight journey – the take-off weight was 
underestimated by some 100 tonnes!  

 On 7 October 2008 a Qantas11 Airbus 
A330 on route from Singapore to Perth 
whilst at 37 000 ft suffered an autopilot 
disconnection.  That was accompanied 
by various aircraft system failure 
indications.  While the crew was 
evaluating the situation, the aircraft 
abruptly pitched nose-down seriously 
injuring one flight attendant and at least 
13 passengers.  Whilst the direct cause 
seems to be related to the air speed 
sensor system, the ability of the flight 
control system to cater for such 
erroneous signals is a severe limitation 
of the flight control ICT system. 

 The Australian Navy’s abandonment in 
February 2008 of the upgrade of the 
Vietnam-era Super Seasprite12 
helicopters was due to the project’s 
complexity in nature and long running; 
the Seasprite helicopters had been 
dogged by problems primarily with the 
aircraft’s integrated tactical avionics 
system (ITAS), with the project running 
more than six years behind schedule 
and a project cost of A$1.4 billion.  The 
Department of Defence ordered eleven 
upgraded US Navy SH-2Fs in 1997 
under an A$746 million deal and had 
expected deliveries from 2001. 

 On January 23, 2003, a Singapore 
Airlines (SIA13) Boeing 747-400 
experienced a complete loss of 
information on all six integrated display 
units while in cruise flight from 
Singapore to Sydney, Australia.  The 
pilots flew the airplane for 45 minutes 
using standby flight instruments, namely 
an altimeter, airspeed indicator, and 
artificial horizon/attitude indicator i.e. 
no traffic alert and collision avoidance 
system, enhanced ground proximity 
warning system, or weather radar.   

 In October 1992, as many as 20 deaths 
may be attributable to the London 
Ambulance14 Service’s inability to 
dispatch ambulances in response to 
emergencies.  After severe difficulties in 

system development, including 
repeated test failures, the system was 
finally placed in operation.  The system 
then collapsed completely, including 
worst-case delays of 11 hours.  The CAD 
software was not complete, not properly 
tuned, and not fully tested.  The 
resilience of the hardware under a full 
load had not been tested.  The fall back 
option to the second file server had 
certainly not been tested.  There were 
outstanding problems with data 
transmission to and from the mobile 
data terminals. 

 Between 1985 and 1987 the Therac 2515, 
a radiation therapy machine, massively 
overdosed 6 people resulting in three 
deaths.  Three flaws were identified:  
1) the ability of the operator to change 
the dosage commands before the 
machine state setting was in effect – i.e.  
the ability to issue a high dosage after 
the machine was commanded to the 
“low dosage” state;  2) safety checks 
being bypassed when a particular 6-bit 
program counter reached zero;  
3) the removal of certain hardware 
safety interlocks used in the Therac 20 
model, because those interlocks were 
supposed to be done in software. 

ICT IN RAIL 
There is widespread perception that the 
rail industry has been relatively slow to 
adopt ICT for the management and 
control of trains on a railway network.  
This wasn’t always so.  ICT and railways 
evolved together; in fact in its infancy, ICT 
evolvement was very much due to the 
evolvement of rail transport and vice 
versa.   

Not long after the invention of the 
telegraph, in the late 1930s, it was 
employed for rail operations.  The 
apparatus16 shown below used the 
telegraph line erected alongside the main 
railway route running west from London.  
When commissioned in 1839, it 
inaugurated the age of commercial 
telegraphy. 

National prominence followed shortly 
afterwards when a man suspected of 
murder was seen to enter a London-
bound train at one of the towns along the 
telegraph route.  His description was 
wired ahead and on arrival in London, the 
police were waiting for him. 
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However there are other indirect early 
links between “ICT” and railways.  In 
1838, Prof Charles Babbage17, the 
acknowledged inventor of the computer, 
invented the pilot (also called a cow-
catcher), the metal frame attached to the 
front of locomotives that clears the tracks 
of obstacles.  He also constructed a 
dynamometer car; a maintenance railcar 
used for measuring various aspects of a 
locomotive's performance such as tractive 
effort, power, top speed, etc and 
performed several studies on Isambard 
Kingdom Brunel's Great Western Railway. 

However the link does not end there.  
Ada Lovelace18 (Augusta Ada King, 
Countess of Lovelace, born Augusta Ada 
Byron, daughter of the famous poet Lord 
Byron), an impressive mathematician, is 

now widely credited with being the first 
computer programmer.  She was one of 
the few people who fully understood 
Babbage's ideas, and created a program 
for his Analytical Engine.  The computer 
language Ada, created by the U.S. 
Defense Department, was named after 
her.  This language is usually chosen and 
used for critical software-based systems. 

The telegraph was limited in its 
capability.  The ever increasing serious rail 
accidents necessitated the need to better 
control the movement of trains.  The early 
railway control systems were very much 
dependent on people always doing the 
right thing.  What was needed was 
technology to prevent human error; thus 
the birth of railway signalling i.e.  safety-
critical ICT for railways. 

The evolvement of the telephone and 
eventually the facsimile machine, led to 
the demise in the use of the telegraph and 
telex “data transmission” for railway 
operations.  It took the development and 
deployment of high bandwidth telecom-
munications systems e.g. optical fibre 
technology, in the 1980s to again make 
data transmission a viable technology, 
thus resulting in the seemingly ever 
increasing innovation and deployment of 
ICT that is currently occurring. 

THE SAFETY FACTOR 
Society today expects ever more improve-
ments in safety.  There is much legislation 
such as Work Place Health & Safety, and 
Consumer Protection, which forces 
agencies involved in the purchase, design, 
deployment and use of technology to 
ensure that they are safe; safe in terms of 
what the courts determine as being 
appropriate after the fact i.e.  with the 
benefit of hindsight. 

The lessons learnt from accidents have 
led to the high safety awareness within 
the rail industry in relation to the operat-
ion of trains, hence the cautious approach 
to the utilisation of emerging ICT. 

What’s different about ICT? 

Mechanical and electro-mechanical (relay) 
technology quickly matured, was readily 
understood, the failure modes could 
readily be analysed, they have a long asset 
life and do not constrain the supplier pool.  
These systems can be tested to ensure 
they only do what they are meant to do. 

Modern ICT has none of these 
properties.  This technology continues to 
evolve, it is complex, the failure modes 
are difficult to analyse, has a short asset 
life largely because of obsolescence, and 
are usually bespoke systems.  Whilst one 
can test these systems to verify that they 
do what is intended, it is impossible, other 
than perhaps for trivial systems, to verify 
that they don’t do anything that is not 
intended. 

Software functionality is virtually 
limitless – it is the processing hardware 
which limits functionality – and software is 
often made complex so as to allow its use 
for many varied applications.  Much of 
today’s software is able to be customised 
through configuration parameters, add-ins 
etc.  This flexibility substantially increases 
the state space so as to make complete 
testing impossible for all but trivial 
applications. 

Modern ICT systems are complex; 
complex from the point of view of being 
able to demonstrate that they can be 
trusted to perform the task. 

Prof Charles Babbage, the acknowledged 
inventor of the computer 

 

 
Ada, Countess of Lovelace, widely credited 
with being the first computer programmer 

Cooke & Wheatstone’s five-needle telegraph instrument   
photo:  Sam Hallas 
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Asset Lifecycle 
Modern ICT is very much an evolving 
technology.  Consequently assets bought 
today are obsolete tomorrow.  One only 
has to look at the mobile phone and the 
PC to see evidence of this. 

The effort and cost of developing ICT 
for safety/mission critical applications is 
high and there is a considerable lead time 
to produce a product; there are many 
examples in aerospace, defence, 
therapeutic goods, process industry etc; 
for the rail industry, there is ETCS and 
PTC.  The evolution of ICT is so fast that 
the product is often “obsolete” by the 
time it hits the market – there is always a 
newer processor, operating system, etc. 

A short asset life and a high develop-
ment cost do not make ICT attractive for 
safety/mission critical applications, but the 
capability to do much, does. 

Why the high cost, and long lead 
time?  The key factors here are the lack of 
skilled practitioners to specify, design, 
build, test, verify and validate ICT in the 
context of particular domains; ICT con-
tinues to evolve too fast for practitioners 
to learn, develop and maintain skills. 

ICT is evolving too fast for tertiary 
institutions to develop appropriate 
courses; of the few courses that do exist, 
these are only offered to post graduates. 

Even standards for ICT continue to 
evolve.  There are a plethora of standards 
to choose from, many of which have contra-
dictory requirements.  Standards are 
supposed to provide recognised authority 
as to what is needed, but for ICT there are 
so many and more continue to emerge 
because of the evolving tech-nology; thus 
making their “authority” questionable. 

Most ICT standards are process-based 
because software is not a physical artefact 
which has properties that can be measured 
and tested to verify that the requirements 
have been met.  ICT standards assume 
that by applying more rigorous processes, 
the lower the likelihood of latent errors 
remaining.  The more rigorous the 
processes however, the longer the time 
needed for development, the more effort 
required, and hence higher cost. 

Some dispute the over-reliance on 
robust processes.  Many errors are often 
benign; removing these requires consider-
able effort to locate and remove.  However, 
it only takes one latent non-benign error 
to cause disaster. 

ICT PRACTITIONERS 
Many in the ICT industry today remain 
largely unaware that standards exist; they 
don’t know what they don’t know.  This 
goes for both organisations as well as 
individual ICT practitioners. 

The underlying premise of standards 
relating to safety / mission critical ICT, is 
that a system being developed has to be 
considered critical until justified otherwise.  
Also, today’s practitioners usually consider 
only the functions that a system has to 
perform; not the functions that it must 
not.  There is often an over-reliance on 
correct human intervention for when 
things go awry; the fact that people make 
mistakes is often not considered, and 
where it is, it is usual to assume much 
better performance than should be 
expected. 

Much of today’s software 
development (customisation / integration) 
involves the use of commercial-of-the-
shelf (COTS) ICT.  However the intended 
use may be for an application not 
originally considered by the COTS 
product developer.  The user of the COTS 
product is most likely not aware of its 
limitations.  More disturbing is the 
increasing use of software / systems-of-
unknown-pedigree (SOUP); as not only are 
the limitations unknown, but there is also 
no evidence of pedigree. 

ICT practitioners often have no 
knowledge of the particular application 
domain.  Those with domain knowledge 
generally do not have ICT skills.  So 
developing requirements and/or 
functional specifications for ICT for 
particular domain applications is 
somewhat problematic; there is a high risk 
of errors, misunderstandings, and 
omissions. 

Training for ICT practitioners 

In 2001, the Australian Computer Society 
(ACS) through its National Technical 
Committee on Safety-Critical Systems 
(later to become the aSCSa) 
commissioned a study to determine the 
requirements for an introductory course 
for developers and procurers of mission-
critical and safety-related systems.  The 
intent of this course was to provide 
practitioners with key basic skills in 
relation to the existence of standards and 
the ability to understand the 

requirements, so that those involved in 
ICT will know what they don’t know and 
where to go for information.  The 2002 
study19, showed that in essence there 
were no courses available that addressed 
the topics considered necessary.  In fact 
only the UK, USA and Germany had 
appropriate learning centres.  However, 
most safety-critical specialists and courses 
reside in the UK and USA; hence the 
available courses are not practical for 
those residing in Australia. 

To fill this void, the Australian Safety 
Critical Systems Association (aSCSa) in 
association with the Australian National 
University (ANU) began offering a course 
Introduction to System Safety Engineering 
and Management in 2005.  This is a 5 day 
course developed and delivered by the 
High Integrity Systems Engineering (HISE) 
group at University of York.  This course is 
held at the ANU and is part of the ANU 
Masters of Software Engineering program.  
It is also open to industry.  The graph below 
shows the strong industry participation. 

Of the 175 participants thus far, 85 were 
from industry; of these 20 have been from 
the rail industry. 

In relation to continuing professional 
development (CPD), the ACS and aSCSa 
provide many events.  The annual 
Australian Software Engineering 
Conference (ASWEC) is a joint event with 
Engineers Australia.  The aSCSa has 
conducted annual conferences, the 14th 
held in Canberra recently in conjunction 
with inaugural Improving Systems and 
Software Engineering Conference 
(ISSEC20).  For the more recent 
conferences, the aSCSa has had a number 
of international experts in a related field 
as invited speakers. 

Course Participation
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RAIL ICT STANDARDS 
The UK rail industry, in the mid 1980s, 
with guidance from the Institution of 
Electrical Engineers and the British 
Computer Society, initiated the 
development of railway specific electrical / 
electronic / programmable electronic 
standards.  This work resulted in the Rail 
Specific “European Norms” which, in the 
absence of any other industry standards, 
have also been adopted outside of 
Europe e.g.  Australia (most railway 
networks), Singapore, India, Malaysia.  
Unfortunately these standards continue to 
evolve and there is much debate in the 
broader ICT world as to how the safety 
requirements can be assured. 

The European Norm rail specific ICT 
standards are: 

 EN50126 The specification and 
demonstration of Reliability, Availability, 
Maintainability and Safety; 

 EN50128 Communications, signalling 
and processing systems – Software for 
railway control and protection systems; 

 EN50129 Communication, signalling 
and processing systems – Safety related 
electronic systems for signalling; 

 EN50159 Communication, signalling 
and processing systems; Part 1: Safety-
related communication in closed 
transmission systems; Part 2: Safety 
related communication in open 
transmission systems. 

However these standards are high level 
functional requirements and development 
process standards.  Developers applying 
these standards produce systems which 
are functionally the same but totally 
dissimilar in terms of physical, electrical, 
interfacing etc; often bespoke ICT. 

Bespoke ICT 

The safety and asset life requirements 
have led to bespoke mission/safety-critical 
ICT for the rail industry; in fact the same 
can be said for the aviation, defence, 
therapeutic goods, etc. 

For vendors to develop mission/safety-
critical systems there must a sufficient 
market need to justify the development 
and provide the through-life support 
expected.  Only those vendors that are 
able to service a large market have the 
capability to develop ICT products.  By 
world standards, the Australian rail 
industry is relatively small – too small in 

fact to mandate rail specific ICT products.  
In fact most European countries would be 
too small.  Consequently railway 
organisations are constrained to make use 
of available vendor products or foot the 
bill for yet another bespoke product. 

The problem with bespoke ICT is 
depicted by the cartoon produced to 
support the need for a European standard 
to enable seamless cross border train 
operations: 

Yet despite good intentions of ETCS 
the only “standardisation” is the driver’s 
display and control unit (albeit with some 
allowance for customisation) and the “air 
gap” between the train and the fixed 
infrastructure.  This means that the on-
train components e.g. the on-board 
computer, which whilst functionally 
equivalent to another vendor’s 
components, are otherwise incompatible.  
This also applies to the fixed infrastructure 
components.  A component from one 
vendor will not work with a component 
from another vendor. 

FUTURE ICT NEEDS FOR 
RAIL 
There is no doubt that demand for better 
asset utilisation will require more 
sophisticated ICT.  Rio’s driverless train 
project is but one example; Australian Rail 
Track Corporation’s ATMS is another.  
Both however are bespoke technologies. 

The ever-increasing demand for public 
transport will no doubt push the capability 
limits of existing ICT.  This will no doubt 
push railway organisations towards 
moving block21 ICT.  To date moving 
block technology has only been applied to 
metro type systems e.g.  London 
Underground (Jubilee, Victoria and 
Northern Lines), Docklands Light Rail, 
MTR (Hong Kong).  Applying moving 
block ICT in the Sydney, Melbourne or 
Brisbane suburban networks would be 
challenging to say the least. 

In the UK, West Coast Main Line 
upgrade (WCML22), began in 1994, was to 
provide moving block ICT, but was 
abandoned in 1999 because of complexity 
and the performance limitations of the ICT 
as it existed at the time. 

However the biggest impediment to 
utilising ICT to improve the efficiency and 
asset utilisation of rail assets is the 
increasing cost of development and safety 
assurance.  Standards unfortunately can 
not keep pace with the rapidly evolving 
ICT industry. 

Development to ensure safety is not 
compatible with rapid development 
techniques.  Reuse of previously safety 
certified ICT does not negate or lessen 
the effort needed to assure safety. 

How could things be better? 

The ability for a product from one vendor 
to communicate with a similar product 
from another vendor would reduce asset 
costs and significantly mitigate the impact 
of obsolescence. 

There needs to be suitable and secure 
spectrum allocated specifically to rail.  
That spectrum needs to be appropriate to 
support wireless networking and voice 
communication services across the entire 
Australian rail network. 

Safety assurance of ICT continues to 
be problematic.  Proving that the product 
does what is intended to do is relatively 
easy; proving that it does not do anything 
else is difficult.  The state-space of a 
complex ICT system is huge. 

The reliability and availability of ICT 
needs to improve.  There is growing 
evidence that where ICT has replaced 
older technology, reliability has 
decreased.  ICT as yet does not have 
expected robustness, although it is 
improving. 

Through-life maintenance and support 
for ICT is a major issue which needs a 
solution.  Replacing that safety-certified 
system configuration/maintenance PC 
running DOS which requires a parallel 
printer port and dot matrix printer is 
becoming increasingly difficult. 

ICT product evolution will continue to 
occur.  Maintaining backwards 
compatibility would help, but it costs.  
Eventually however backwards 
compatibility will become impractical. 
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Final Comment 
Historically Australian railways have done 
their own thing.  This is evident by the 
different rail gauges.  Less publicly 
evident is the different signalling, train 
control and communications systems.  
Railways were very much self-sufficient 
because the technology was simple, well 
understood and available from multiple 
sources.   In fact railways often initiated 
the development of technology. 

With the evolution of ICT, railways are 
now much more dependent on vendors.  
It is now vendors who determine the 
development of rail-related ICT.  Costs 
force vendors to develop ICT to suit the 
biggest market.  When it comes to rail-
related ICT, Australia is not an island! 

The cost of ICT solutions however is a 
major impediment; rail revenues often 
struggle to cover maintenance costs, let 
alone capital investment.  That said, there 
is substantial use of state-of-the-art ICT, 
albeit bespoke ICT by Australian railway 
organisations.  Unless development costs 
and lead times reduce, the application of 
ICT for rail is likely to remain bespoke and 
problematic. 
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As performance restrictions become 
tighter, along with budgets, the engineer 
must be aware of the whole life costs 
associated with a railway system, not 
merely the design and installation costs.  
The whole life cost, must consider the 
performance of the entire system once 
installed, including the renewed and 
retained equipment. 

The network operator provides a 
service to its customers, and where the 
infrastructure fails to support that service, 
the network provider is duty bound to 
compensate the customer.  Delay minutes 
occur when the railway system is not 
available to be utilised for the train 
services.  The railway system (and all its 
associated elements) must therefore have 
a high level of availability to minimise 
down time. 

The design engineer must consider the 
reliability and performance of the railway 
system, where reliability is defined as: 
The ability of a system to perform: 

 a required function; 

 under given conditions; 

 over a given time interval. 
Network Rail’s Systems Integration and 
Reliability team are striving to improve the 
railway system performance, by 
minimising equipment and system down 
time. 

The reliability of the railway system 
depends upon the sum of the reliability of 
each individual component within the 
system, taking into account the effect of 
each failure mode and the deterioration 
characteristics. 

A technique used in system reliability 
monitoring is the FMECA (Failure Modes, 
Effects and Criticality Analysis).  FMECA is 
a structured methodology to identify and 
analyse: 

 all potential failure modes of the 
various parts of a system, equipment 
or process; 

 the effects these failures may have on 
the system; 

 how to avoid the failures, and/or 
mitigate the effects. 

Advancing System Safety Practice and Research 

Technical Tips:     Reliability Engineering – Designing for the Whole Life 
Lynsey Hunter, Network Rail 

ICT for RAIL 
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The process commences by defining the limits of the system 
under consideration, identifying the elements that make up that 
system and recognising their failure modes.  The system is built 
with a hierarchical framework, with the premise that the failure 
of the parent will cause the child to be rendered unworkable, 
unless redundancy is built into the design.  The system is shown 
as a series of system block diagrams, detailing the interfaces 
between disciplines, an example of Queen St Station, is shown in 
Figure 1 below. 

These diagrams can also be used to identify critical items, 
where route performance could significantly suffer with the loss 
of one element. 

Detail is collated on the current performance of the system, 
using various Network Rail business systems, FMS (Fault 
Management System – records all faults identified on the 
network) and TRUST (records all incidents causing 3 or more 
minutes of train delay).  This allows the identification of the 
failure modes associated with each element of the system, and 
its frequency of failure, and severity (quantified in terms of delay 
minutes attributed).  For equipment being renewed by a project, 
projected failure rates and mean active repair times can be 
estimated using the reliability data handbook. 

Technical Tips:     Reliability Engineering – Designing for the Whole Life 
Lynsey Hunter, Network Rail 

FMECA is a widely used technique used across Aerospace, 
Defence, Automotive and Petro-chemical sectors, striving to 
achieve the following aims: 

 reliability improvement; 

 safety validation; 

 maintenance task analysis; 

 advance quality planning. 
Traditionally used on products or defined processes, the FMECA 
has been adapted to analyse the railway system, nominally a line 
of route.  The advantages of this process include an improved 
systems definition which: 

 increases understanding of system configurations; 

 considers ‘Sub-System’ interfaces, interactions & 
dependencies; 

 covers all disciplines, including infrastructure 
(Signalling, Telecoms, Auxiliary Power and Traction), 
Operations and Maintenance; 

 improves knowledge retention between disciplines. 
This in turn leads to an increase in railway robustness through: 

 reduced single point failures; 

 better understanding of degraded modes; 

 validated need for additional infrastructure & support 
for continued operation; 

 focus on critical design features and processes. 

Figure 1: System Block Diagram 

TECHNICAL TIPS 
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TECHNICAL TIPS 
Local knowledge can then be used to determine the system 

and railway effects of each failure, including how the failure is 
identified.   The process aims to identify, for each element of 
the system: 

 the level of fault tolerance; 

 early warning fault reporting; 

 graceful degradation; 

 compounding environmental conditions; 

 duplication in systems / sub-systems; 

 mobilisation and active repair times. 
The combination of predicted failure rate with the severity of 
failure allows each element of the FMECA to have a criticality 
rating.  It will be up to the system user to determine whether 
these levels are acceptable, or require mitigations. 

The FMECA structure contains all the above information, 
regarding each asset, and its associated failure modes 
separately, normally taking the form of a spreadsheet.  The 
main headings within the FMECA are shown below in Figure 2: 

Figure 2: FMECA Detail 

Once the level of criticality has been identified for each 
asset, the reviewing panel must determine whether this 
criticality is acceptable, and develop mitigating steps to reduce 
the impact if this is not the case.  This is normally undertaken 
during a series of workshops, with attendees from all 
disciplines, including maintainers and operators. 

Potential mitigations vary depending on the nature of the 
project under consideration.  Where new systems are being 
installed and the FMECA is undertaken at the design stage, it 
may be possible to eliminate failure modes, by altering the 
design, changing the system configuration or using alternative 
asset types.  Where systems are merely being modified or 
reviewed, or the FMECA has been undertaken late on in the 
design lifecycle, it may be more appropriate to introduce new 
processes e.g. condition monitoring of assets to improve 
preventative maintenance.  Further, less intrusive methods 
include enhancing maintenance schedules, improving 
operational procedures and reducing mobilisation times.  
Consider the breakdown in Figure 3 below. 

     Once these mitigating steps have 
been determined, the analysis is 
reviewed again, to determine whether 
this has brought the criticality rating 
down to an acceptable level.   
      Examining the reduction in severity, 
and hence criticality, that the mitigating 
steps can introduce, provides a basis for 
developing a business case for the costs 

required for the additional mitigations.  A sample of the 
worksheet is shown in Figure 4.   

If the design is in an early stage, the costs may be minimal, 
but in the case of supplementing the system with diagnostics, 
this cost can be offset, in real terms, against the delay minutes it 
will save. 

Figure 4: Mitigation Analysis 

The FMECA is designed to be a living document, to be 
updated and referred back to through the life cycle of the project.  
The project will be able to prove the benefits of the mitigations 
undertaken when the system is in service. 

During the pressures of the increasing demands on the railway, 
the engineer must use any tool they have to ensure that we 
receive the best out of every system.  The understanding of the 
impact of failure for each element within our system is a crucial 
and elementary step to take. 

Figure 3: Levels of Intrusion 
onto System 

Specialist fibre-optic solutions provider, Mainframe Communications, 
is now registered in the railway sector of the Achilles Link-up 
supplier qualification scheme.   

The scheme provides a single common registration process for 
suppliers to the rail industry, allowing purchasers to make fully 
informed buying decisions when selecting potential suppliers at 
the pre-qualification or tender stage.  Link-up collates relevant 
information about suppliers – including financial performance, health 
and safety and environmental policies, products and services data 
- checking that it is accurate and current, and providing online 
access to this for potential purchasers in the rail sector. 

Commenting on the registration, Mainframe’s Business 
Development Manager, Paul DuGuay said: “We recognise the 
importance of being in the scheme and are now registered to 
supply into eighteen different Link-Up categories, meaning that 
purchasers can now more easily consider us for contracts in the 
rail sector.  I believe that being Link-Up registered also demon-
strates both our ability and our intent to build on our expertise 
and experience in the rail industry and to continue to develop 
tailored solutions to meet the needs of individual projects.” 

 “Whilst our business was founded on the supply of high quality 
fibre-optic cable systems into other safety-critical industries 
worldwide, we are increasingly working in rail, and are currently 
delivering solutions into a range of projects for London 
Underground (including the Jubilee Northern Upgrade 
Programme) and Dubai Metro”.  

Mainframe Communications supplies fibre optic distribution 
frames and cubicles, termination and splice assemblies, and 
patching arrangements for rail applications such as signalling, 
transmission, telecoms, SCADA and advertising systems.  

Mainframe has a wide range of standard products and works 
closely with clients to develop cost effective systems which both 
meet their needs and are compliant with current standards.  With 
full technical support services available at each project stage, 
Mainframe is able to deliver the complete solution including 
design, testing, installation and commissioning.   

For more details, visit www.mainframecomms.co.uk. 

Mainframe Communications achieves 
Link-Up Registration 
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 Westinghouse Rail Systems Limited has announced that from 
September 2009 it will change its name to Invensys Rail. 

For many years, Westinghouse has been one of a number of 
companies comprising the Invensys Rail Group, (IRG).  With IRG’s 
headquarters firmly established in Chippenham, the group also includes 
Safetran Systems in the United States, Dimetronic Signals in Spain and 
Westinghouse Rail Systems in Australia.  During this time, the 
companies have worked closely on the development of innovative 
signalling and control solutions for rail operators across the world, 
sharing skills and experience to bring to market high performance 
products and systems. 

The decision to bring these market-leading businesses even more 
closely together reflects the success of these collaborative 
relationships, and as a result, over the coming months, Invensys Rail will 
become the new name for each company, starting with Westinghouse 
in the UK.  

The launch of Invensys Rail marks a major milestone in the evolution 
of the Westinghouse business.  With an enviable track record of 
successful innovation and delivery, spanning over 150 years, the 
company brings an exceptional heritage to Invensys Rail together with 
an absolute commitment to continue to meet the needs of evolving 
markets. 

Commenting on the announcement, Alistair McPhee, Managing 
Director, said: “This is an important and tremendously exciting change 
for the business, and a clear reflection of our commitment to keep pace 
with the needs of our customers.  Throughout its history the business 
has been known by a number of different names, and the change to 
Invensys Rail brings together even more closely three of the strongest 
names in rail signalling across the world - with the new company 
sharing and building on the skills, expertise and experience of 
each.  Whilst our company name will change, ‘Westinghouse’ will live 
on, the name being retained for many of our products and solutions”” 

“Naturally, our focus will continue to be on our core UK customers 
as well as specific regional markets overseas, but we recognise that we 
are increasingly operating in a global environment and bringing 
together businesses of such pedigree under one banner will 
considerably add to the breadth and depth of resources at our 
disposal.” 

“There are many examples of how well these companies have 
already successfully operated together, albeit less formally, at both a 
product and project level.  FUTUR, our ERTMS solution is the result of a 
great deal of collaborative development work which has been driven by 
Dimetronic and Westinghouse.  Similarly WESTeX, our level crossing 
predictor system has benefitted from the core development work 
carried out by Safetran Systems in the States, which was then taken on 
by our own level crossing development team in the UK to meet the 
specific requirements of our customers.”   

“We will see more examples of this in the future, as well as 
technologies being brought through the wider Invensys group.  We 
aim, for example to explore the use of technologies developed by 
Invensys in the power generation and energy sectors to identify 
opportunities where this may benefit rail operating companies.” 

The Nordic Rail Event in early October is set to see the 
formal launch of Invensys Rail – the new brand name for 
Westinghouse Rail Systems in the UK.   Over the coming 
months Westinghouse Rail Systems in Australia; Safetrans 
Systems in the United States and Dimetronic Signals in 
Spain will also take the Invensys Rail name – bringing 
together three of the world’s strongest names in rail 
signalling. 

The Invensys Rail stand will showcase the broad range 
of advanced signalling and control solutions that are 
available to mainline and metro customers, including the 
company’s latest modular signalling solutions, ERTMS train 
control and protection and level crossing predictor 
systems. 

Developed to meet a wide range of applications, 
Invensys Rail’s recently-launched Modular Signalling 
solution provides railway operators with the means of 
achieving cost-effective performance - reducing both 
capital and operational costs.  With the company’s proven 
WESTRACE interlocking technology at its heart, this 
modular solution enables any signalling scheme to be 
implemented from a small range of core components and 
is ideally suited to resignalling schemes for secondary or 
rural lines.  

Also on display will be demonstrations of the 
company’s protection systems, developed to deliver the 
highest standards of safety.  Solutions include FUTUR – for 
European Railway Traffic Management System (ERTMS) 
Level 1 and Level 2 applications - as well as distance-to-go-
radio (DTG-R) and SIRIUS, the company’s communications-
based train control (CBTC) system, which is suitable for all 
types of mass transit and suburban railways – conventional, 
driverless or fully automatic.  All of these systems are in 
successful operation in applications throughout Europe. 

Examples of trackside solutions will include WESTeX, 
the company’s pioneering suite of level crossing 
controllers.  Including innovative predictor systems which 
provide rail operators with outstanding performance and 
value compared to traditional technology.  

Commenting on the company’s presence at the 
exhibition, Pierre Advani, Business Development Director, 
Invensys Rail said: “Nordic Rail provides a great 
opportunity to meet with our existing and potential 
customers, to showcase the range of technically advanced 
solutions that we have available and to discuss some of the 
major rail projects that we are involved in around the world 
– including the Singapore Downtown Line, London 
Underground and Madrid Metro.” 

 “The exhibition also provides a perfect platform for us 
to demonstrate the strength and capabilities of Invensys 
Rail and how we will continue to deliver first class, 
innovative solutions that meet the needs of our customers 
around the world”. 

Invensys Rail – the New Name for 
Westinghouse Rail Systems 

Innovative Solutions to  
Showcase at Nordic Rail 

INDUSTRY NEWS 
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IRSE INTERNATIONAL CONVENTION 2009 

The capital of Spain, Madrid is located in 
the heart of the Iberian peninsula, right in 
the centre of the Castilian plain some 646 
metres above sea level.  It has a 
population of over three million.   

A cosmopolitan city, a business centre, 
headquarters for the Public Administration, 
Government, Spanish Parliament and the 
home of the Spanish Royal Family, Madrid 
also plays a major role in both the banking 
and industrial sectors.  Most of its industry 
is located in the Southern fringe of the 
city, where important textile, food and 
metal working factories are clustered.  
Madrid is characterised by intense cultural 
and artistic activity and a very lively 
nightlife.  This was the location of the IRSE 
International Convention for 2009! 

The grand city of Madrid can trace its 
origins to the times of Arab Emir 
Mohamed I (852-886), who ordered the 
construction of a fortress, on the left bank 
of the Manzanares River.  Later it became 
the subject of a dispute between the 
Christians and Arabs until it was conquered 
by Alonso VI in the 11th century.  At the 
end of the 17th century, a defensive wall 
was built for the protection of the new 
outlying areas, tracing the roads of 
Segovia, Toledo and Valencia.  During the 
18th century, under the reign of Carlos III, 
the great arteries of the city were 
designed and built, such as the locations 
of Paseo del Prado and Paseo las Acacias. 

At the beginning of the 19th century, 
Joseph Bonaparte undertook the reform 
of the Puerta del Sol and the adjacent 
vicinity.  The commercial street known as 
the Gran Vía was built as an east-west 
Avenue at the start of the century.  In the 
1950s the north-south boulevard called 
Paseo de la Castellana was extended and 
modern buildings were erected, housing 
the major financial institutions.  Remains 
of the distant past are mainly the Baroque 
and neoclassical structures of the 17th and 
18th centuries, such as the Plaza Mayor 
(Main Square) and the Palacio Real (Royal 
Palace). 

Arriving for the first time in such a city 
of culture, I was pleased to land in the late 
morning at an airport that was linked to 

 

the city by a clean, modern and busy 
metro system.  Whilst the hustle and 
bustle is much the same as any large city 
in Europe, there was a distinct difference 
and overwhelming sense of being part of 
a relaxed and welcoming environment.   

Having offloaded my case and 
belongings at my particular hotel, the Tryp 
Centro Norte, I headed off into the city to 
meet up with other attending members 
and their partners, to partake and enjoy 
the delights of Madrid for the afternoon. 

The registration of the event and an 
informal welcome took place in the early 
evening at the El Prado Room of the Melia 
Castilla Hotel.  Light refreshments were 
served in the form of drinks and a finger 
buffet, amongst friends and fellow 
engineers.  Whilst it is always good to see 
old friend and colleges, this convention 
saw many new members attending with 
their partners.  Before us was a most 
interesting and delightful event, for which 
those who attended would like to say a 
big thank you to all the sponsors and 
organisers. 

Monday 25 May 2009:  Madrid 
By Ian James Allison 

1.  The Royal Palace, Madrid. 

2.  Members and Guests in a photo opportunity 
whilst going to Lunch in Zaragoza at “El 
Cachirulo”. 

3. Signalling Control Centre at Chamartin Station in 
Madrid, visited on the Tuesday. 

4. Alstom European Vital Computer (EVC) with the 
juridical recorder below and the GSM-R radio set 
above installed on one of many of the trains in 
Spain. 

5. Typical train leaving Chamartin Station in Madrid. 

6. Metro trains observed in detail during the Friday 
visit. 
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On Tuesday morning, following a hearty 
breakfast, members and guests 
assembled at the conference hotel, Melia 
Castle, for the convention’s opening 
address given by the President of the 
Institution, Frans Heijnen.  Subsequent 
greetings were given by ADIF 
(Administrador de Infraestructuras 
Ferroviarias - the Spanish main line 
infrastructure owner), RENFE Operadora 
(The state-owned company which 
operates freight and passenger trains on 
the 1435 mm European gauge and the 
1668 mm Iberian gauge networks) and 
Metro de Madrid. 

Following the opening addresses, the 
guests were whisked away by coach to 
San Ildefonso in the province of Segovia, 
some 54 km (34 miles) north west of 
Madrid, where they were treated to a tour 
of La Granja Royal Palace.  A pleasant 
lunch was provided at a restaurant 
adjacent to the Palace, before leaving for 
the capital of the province, Segovia, a 
short ride away.  The city is surrounded by 
walls built in the 8th century, but the 
centrepiece is formed of The Aqueduct 
De Segovia, built by the Romans at the 
end of the First Century AD to bring water 
to the town from the Río Frío (Cold River)
18 km (12 miles) away.  Because the 
centre of Segovia is in a deep sided valley, 
the aqueduct required a long elevated 
section which spectacularly dominates the 
old town below. 

Meanwhile, members moved to the 
northern part of Madrid to undertake a 
technical visit to signalling installations at 
Chamartin station.  Equipment viewed 
included the ALSTOM Smartlock 300-Z 
interlocking that controls the Chamartin 
station area, the Dimetronic Centralised 
Traffic Control (CTC) and equipment for 
the ERTMS level 2 fitted line between 
Chamartin and Atocha stations, supplied 
in part by Dimetronic and in part by 
Thales.  Each company has supplied a 
Radio Block Centre (RBC) – an Altrac 6481 
by Thales to the south and a Futur 2500 
by Dimetronic to the north – the principles 
being to establish that the two systems 
are interoperable and to increase line 
capacity.  The contract further extends to 
the supply of a level 1 system from Atocha 

as far as Parla and Aranjuez in the south 
(Thales) and to Villalba, Colmenar Viejo 
and Alcobendas – San Sebastián de los 
Reyes in the north (Dimetronic).   

The total route miles, including the 
short 8 km (5 miles) level 2 portion, is 
178 km (111 miles).  Communications 
between the various control elements – 
RBCs, Local Electronic Units (LEU) and 
Centralised LEU Controllers (CLC) is 
provided over a Signalling Private Network 
to give greater security and availability. 

The Chamartin station area covers 
both European and Iberian gauges and 
totals 21 platforms.  The central ALSTOM 

interlocking controls a number of Zone 
Logic Controllers (ZLC), eliminating the 
need to have an interlocking for each 
geographical area and large numbers of 
cross-boundary routes.  During a number 
of short night time possessions, the 
system was ‘over & back’ tested without 
any interruption to service.  The final 
commissioning of 127 signals, 154 point 
ends, 162 track circuits and 1352 routes, 
took place in December 2006, during a 
three hour possession. 

Before leaving Chamartin, members 
were invited to have a look under the 
bonnet of an ALSTOM built Civia modular 
train, designed for the Madrid urban and 
suburban networks.  The modular concept 
train is articulated and each set can be 
built with between two and five cars from 
three basic types, an end car, an 
intermediate car and an intermediate low 
floor car.  The modular trains are being 
built in varying quantities by ALSTOM, CAF 
and Siemens.  Fitting neatly behind the 
seats adjacent to the toilet module, it was 
possible to view the ALSTOM Advantik 
European Vital Computer (EVC), the 
juridical recorder and the GSM-R radio.  
Special cables to eliminate any electro-
magnetic interference issues connect the 
other parts of the ERTMS system - wheel 
sensors, Driver-Machine Interface (DMI), 
balise reader etc. - throughout the train. 

Early afternoon brought a change of 
scenery as the members joined a special 
train formed of an Avant Class 121 unit, 
built by a consortium of CAF and ALSTOM 

that is capable of operating on both 
1435 mm and 1668 mm gauge, and has 

been designed for medium distance 
services throughout Spain.  The train has 
traction equipment fitted that allows it to 
operate on the conventional networks at 
3 kV d.c. and on the high speed network 
at 25 kV a.c., with changeover between 
the two happening automatically as the 
train passes through the gauge changing 
device.  Signalling equipment for ERTMS 
level 1 and 2 is fitted along with a Specific 
Transmission Module (STM) for LZB and 
ASFA train protection systems.   

The journey took the party some 
180 km (112 miles) to Valdestillas (to the 
south of Valladolid), where it passed 
through the gauge changing system onto 
the Iberian network.  After a short stop to 
reverse, the train passed back onto the 
high speed network and returned the 
party to Segovia. 

Once back at Segovia station the party 
split into smaller groups and each was 
taken to see the local equipment rooms 
and the control room.  The line is currently 
worked under ETCS level 1 from the 
Segovia CTC, with level 2 being tested at 
System Requirements Specification (SRS) 
2.3.0d.  Once level 2 is commissioned, 
level 1 will act as the fall back mode, with 
a further reserve of LZB available.  
Changes to the SRS have provided 
challenges to the early commissioning of 
the level 2 system.  The interlocking and 
CTC were provided by Dimetronic, with 
Thales supplying system integration and 
interfacing for equipment supplied by 
different manufacturers.  Members were 
also given a presentation by Indra on the 
fully integrated railway management 
system known as DaVinci.  Based on a real 
time information exchange between the 
railway sub-systems, the platform allows 
forward planning of train paths along with 
the execution of the plan.  The 
development began in 2000 and the 
system now forms ADIF’s management 
platform for all the current and future high 
speed lines. 

The evening entertainment concluded 
a busy but rewarding day.  It was a 
spectacular affair as members and guests 
were reunited at the Hotel Candido in 
Segovia and treated to traditional food 
and dance.  Buses provided the transport 
for the tired collective to return back to 
Madrid, ready for a short sleep before 
doing it all again on the next day. 

Tuesday 26 May 2009:  Madrid and Segovia 
By Ian Bridges 
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Wednesday was an opportunity to see 
some of the history and culture of Spain 
after seeing another example of high 
speed train travel on the S-104 train to 
Toledo.  We were taken from Madrid to 
the ancient city of Toledo where we met 
up with the guests for coffee and cakes at 
the station, although from the under-
stated appearance of the platforms and 
the architecture of the building, it was 
easy to forget that we were at a high 
speed rail station. 

We were then taken on a short coach 
ride which gave us the opportunity to see 
around the outside of the city while our 
tour guide gave us some information 
about its history.  Toledo was the capital 
of Spain until 1561 and it was a very 
secure city because of the natural 
protection afforded to it by the mountains 
on one side and the river on the other. Of 
course, now not needing such secure defen-
ces, the city has expanded to the surround-
ing area and now has a population of over 
85 000, of which about 7000 live in the old 
city. 

Being built on a hill, our tour thoughtfully 
started at the top enabling us to mostly 
have a gentle walk down.  However, unlike 
most city visits, our journey to the top was 
not by road, but by escalators that the city 
authorities have thoughtfully (and carefully, 
so as not to spoil any views) installed for the 
benefit of the tourists. 

Obviously, most of the old city was 
built well before motor transport but that 
does not stop the Spanish drivers of today 
being able to drive cars and vans up the 
impossibly steep and winding cobbled 
streets around the city.  The presence of a 
group of wandering tourists was no 
deterrent for the drivers’ determination to 
get to their destinations which I am sure 

would have been more quickly accessible 
on foot. 

Spain has a rich history influenced by 
the contributions made by changes from 
the Jewish, Muslim and Christian rulers.  It 
was unified as a Christian country in 1492.  
One of the most striking buildings in 
Toledo is the Cathedral, noted as being 
one of the most important in Spain.  
Depending on what counts as started and 
finished, construction took place between 
1380 and 1450, although the site is said to 
house Roman remains from 2000 BC.  
Unfortunately, photography is not allowed 
inside the cathedral and my descriptive 
prose cannot possibly do the magnificent 
architecture any justice.  The soaring 
ceilings, the intricate carvings of the seats 
in the choir and three huge pipe organs all 
only give a hint to the splendour that this 
cathedral displays. 

Others with more of an artistic 
grounding than me will know that one of 
Toledo’s most famous citizens is one 
Doménikos Theotokópoulos.  Since this 
was somewhat of a mouthful for the 
Spanish, the Greek artist who adopted this 
city as his home was known more 
popularly as El Greco.  He was a prolific 
painter known for his use of bright colours 
in a time when art was known for its dark 
images.  There were many examples of El 
Greco’s paintings in the cathedral 
together with a large collection of the 
works of other great masters. 

A local speciality craft is a form of 
decoration of jewellery and ornaments 
using incredibly fine gold wire or leaf 
painstakingly laid into an engraved steel 
backgrounds by trained craftsmen to form 
beautiful and intricate patterns.  To look 
at them it is hard to believe that each part 
has been individually laid in place. 

Our day would of course, not have 
been complete without more Spanish 
hospitality. Well worth waiting for (coming 
near three in the afternoon), the quality 
and quantity of our lunch more than made 
up for the wait.  The leisurely pace of meal 
and the journey home meant that it was 
very late afternoon before we finally 
returned to Madrid.  Hopefully the 
excellent day was some consolation to 
those English delegates who saw the team 
from the UK well beaten by the Spanish 
side in the European final.  

Wednesday 27 May 2009:  Toledo 
By Peter Martell 

Toledo:   
View of the city and interior of the main station. 

   
In the cab of the S-104 train from Madrid to Toledo. 
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The earliest breakfast of the week was required so that members and 
guests could enjoy a coach tour of the Madrid traffic jams to arrive at 
Atocha station in plenty of time for our special train to Zaragoza.  A few 
sensible people opted for longer in bed and travelled from the hotels 
via the Chamartin-Atocha RENFE local train and managed to circumvent 
the Atocha station security to join the rest of the party waiting in the 
arrivals area. 

Our train for this journey was the AVE S103 high speed train 
manufactured by Siemens. Based on the German ICE3 design, this is an 
eight coach train with distributed traction, so that the entire train length 
is usable for passenger accommodation.  The design speed is 350 km/h, 
and one of these trains set the Spanish rail speed record of 404 km/h on 
a test run.  At the moment, the service speed is 300 km/h, and this 
speed was attained regularly during our run from Madrid to Zaragoza in 
under 1½ hours.  There are three classes of accommodation known as 
“club”, “preferente” and “turista”, all of them most comfortable – the 
generous spacing of seats compared to UK trains was clearly apparent. 

On arrival at Zaragoza the guests departed on coaches while the 
members split into colour coded groups for technical visits in and 
around the impressive new station.  There were two trains to inspect, 
the S103 on which we arrived and an ALSTOM-built S104, which is a  
250 km/h four-car train, designed for shorter distance runs on the high 
speed lines.  In both trains we inspected the cab and the installation of 
the on-board signalling equipment, behind the cab in the S104 and at 
the opposite end of the driving car beside the coffee machine on the 
S103.  The latter arrangement allows a glass partition behind the driver 
which enables a few privileged passengers a view of the track ahead – 
always assuming the driver has not invoked his option to switch the 
glass from transparent to opaque at the flick of a switch.  Both cabs 
make extensive use of flat screen displays for signalling and other train 
management systems – with considerable thought given to shading the 
screens to avoid problems of readability in bright sunlight. 

ALSTOM also provided a briefing on the signalling of the Zaragoza-
Huesca route, which comprises separate UIC (standard) gauge and 
Iberian (broad) gauge lines between Zaragoza and Tardienta, and a 
mixed gauge section from Tardienta to Huesca.  The UIC gauge trains 
run with ETCS level 1 and Iberian gauge trains with the Spanish national 
ATP system ASFA. Axle counters are used on the mixed gauge section 
so that the interlocking can recognise the gauge of each train.  This is 
important when a train arrives at the “combiador de hilo” – the special 
points where the two gauges diverge. 

Ansaldo presented the signalling they have installed on the Madrid-
Llieda high speed line.  Distributed along the route there are 13 SEI 
interlockings which interface with lineside equipment using via an 
Ethernet link over optical fibres to MTOR object controllers.  

Each interlocking also links via a centralised LEU controller to the 
balises that provide the ERTMS/ETCS level 1 signalling in use on the 
route for speeds up to 300 km/h.  Ansaldo have also installed five RBCs 
which that will allow trains to run even faster – up to 350 km/h – when 
testing and approvals are completed.  Each RBC has the capability to 
communicate with up to 30 trains simultaneously via GSM-R radio.  
ETCS aficionados learned that the value of T_NVCONTACT chosen for 
Spain is 20 seconds. 

A PC is provided for management of ERTMS/ETCS 
temporary speed restrictions, to allow speed restrictions 
applied to trains running in Level 1 and Level 2 to be 
synchronised. It is also possible to configure the system to 
automatically apply a temporary speed restriction in the 
event of an alarm being raised by one of the condition 
monitoring systems installed on the track and in the tunnels.  

The station building houses the control centre for the 
Madrid-Barcelona high speed line and its branches, which 
was visited courtesy of ADIF.  The room houses an 
impressive wall mounted overview display and several 
workstation desks.  Four of these are for signaller/
dispatchers and others for a supervisor and to manage the 
energy supply and communications systems.  A variety of 
screen displays are available including line schematic, 
geographical maps, and two different types of train graph.  
The overview shows each train tagged with colour codes 
indicating punctuality and whether the train is being 
managed with automatic route setting. 

Thursday 28 May 2009:  Zaragoza 
By Ian Mitchell 

 
top:   
An Alstom-built and a Siemens-built 
AVE train in daily operation at  
Madrid Atocha station. 

above:   
HSL Madrid –Barcelona Control 
Centre at Zaragoza. 

Right:   
Spanish dancers provided 
entertainment before lunch in 
Zaragoza. 
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On Friday morning we departed the hotel 
to visit the METRO DE MADRID central 
repair shop at Canillejas which opened in 
1992 and which replaced the previous site 
(Cuatro Caminos) which had become 
obsolete for the maintenance of new cars. 
The workshop is a large operation and 
covers an area of some 45 000 m2 in total 
with spare capacity of some 9000 m2 
being available when required (for 
example to absorb increases in the fleet). 

The engineers Carlos Mendoza, 
Miguel Otamendi and Antonio González 
Echarte developed a suburban railway 
project for the city of Madrid.   

On 17 October 1919, King Alfonso XIII 
officially inaugurated the first line between 
Puerta del Sol, and Cuatro Caminos, with 
a total longitude of 3.48 km, and eight 
stations.  It took 10 minutes to complete 
the route, which meant a considerable 
time reduction compared to other means 
of transportation.  On the 31st day of the 
same month, the Metro was opened to 
the public service. 

We have seen in the IRSE NEWS (Issue 
145) how this system has been developed 
recently and the magnificent results they 
have enjoyed.  This has seen the Metro 
become the third largest in the world and 
it operates a highly efficient and very 
modern system which, having travelled on 
it for a week, I can confirm. 

Upon arrival at the Canillejas site we 
were welcomed by Metro de Madrid and 
also introduced to the key issue 
surrounding the Metro today and how the 
visit would be managed. 

Within the main building we had 
examples of some rolling stock and key 
demonstrations from Dimetronic as well as 
a Driver simulator and examples of 
projects that had been completed or were 
still in progress.  We were allowed some 
time to browse these items but they were 
also visited as part of our tour. 

Introductions and welcomes over, we 
were split into our respective groups for a 
detailed visit of the site. 

First of all, the groups were introduced 
to the general workshop facilities on route 
to the repair bay and we were shown 
some bogie testing equipment which 
produced a computer analysis of the 
individual bogie and was capable of 
reporting a series of outputs to highlight 
any problems such as wheel shape and flat 
spots etc.  Once the bogie had been tested 
they were re-fitted and sent out of the shop 
with an expected seven year life cycle. 

We were then introduced to the 
Citadis 9000 model of tram which was 
sitting in the repair bay and was under-
going scheduled maintenance.  It was 
clear that Metro de Madrid take care of all 
the maintenance and re-fitting require-
ments of the stock within the system and 
obviously a critical factor to this type of 
system the ability to keep stock in service. 
We were informed of the modular 
construction of this particular model which 
allowed small items to be replaced very 
quickly i.e. windows were able to be 
changed in ten minutes due to there 
being no seals being required, very similar 
to modern cars and in fact complete front 
cabs could be change over a very short 
period of time and therefore ensure down 
time of stock is managed very effectively. 
This model could in fact be change from a 
capacity of 200 to an increased capacity 
300 within a seven day turnaround.  

As we all saw from our trip there is an 
obvious risk where there is street running 
but we were shown how this set managed 
this situation where effectively there is very 
little space for a person to fit between the 
trams and in addition there are detector 
bars which initiates an automatic brake. 

We also visited a workshop dedicated 
to the verification and testing of ATC 
equipment and within this facility all 
electronic equipment was tested and 
repaired which re-emphasised the strategy 
of the site which was to deal all repairs 
and maintenance of equipment.  This 
included a number of simulators where 
some trend analysis could also be 
conducted. 

Friday 29 May 2009:  Metro de Madrid 
By Andy Knight 

INDRA made a presentation of the 
“DaVinci” railway traffic management 
system developed for ADIF, in use at 
Zaragoza since 2003.  This is claimed to 
be one of the most advanced examples of 
its type, with more that four million lines 
of software written in the Java 
programming language.  At the heart of 
the system is a “railway service bus” 
architecture which allows information from 
a wide range of sources to be integrated 
and manipulated.  Three layers of 
networking are provided to partition real 
time data such as signalling and alarms 
from semi real time data required for 
traffic management, and from ADIF’s 
corporate information network.  These 
networks are linked via what the presenter 
described as “mono-directional security 
footbridges”. 

After a short bus ride to the lunch 
venue “El Cachirulo” the members were 
assembled on a flight of steps for an 
official photograph when more buses 
arrived and disgorged the guests, many of 
whom joined the official photographer in 
recording the spectacle.  The guests had 
experienced a rigorous morning of 
sightseeing, starting with a drive passing 
by the site of Expo 2008, with a selection 
of structures under demolition or 
adaptation for longer term uses.  In the city 
centre visits were made to the Basilica of 
Our Lady of the Pillar and the 11th century 
Arab Aljaferia Palace, now housing the 
Aragonese parliament.  

Members and guests then enjoyed 
drinks and a display of traditional Spanish 
dancing, whilst both freight and high 
speed passenger trains passed on a 
nearby railway line.  An excellent lunch 
followed, with the fish course especially 
praised (second helpings available for 
those who wanted them). Well-fed, your 
reporter snoozed and doesn’t have 
anything to report on a very smooth train 
ride back to Madrid.  It was a dead heat 
between the bus and metro on the 
journey back across Madrid to the Tryp 
Hotel, in time to refresh and revive for the 
evening meal at La Quinta de Jarama on 
the northern outskirts of the city.  This was 
another splendid feast, rounded off with a 
performance of traditional Spanish songs, 
including the inevitable “Viva Espana”. 
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Signalling Systems and Projects 

Within the main reception area we were shown a number of the 
Dimetronic systems in use on Metro de Madrid. These can be 
summarized as follows: 

SIREI – Automatic Regulation System; 
TBSCAM – Centralized Train Maintenance; 
WESTCAM – Centralized Interlocking Maintenance. 

All of these systems offered a number of features which allowed the 
Metro to be aware of problems that may arise and were all connected 
to allow the complete system access to information and the use of a 
central network to achieve this was really quite interesting.  I just 
wonder how we, in the UK, would get everybody to agree to some of 
these features let alone achieve type approval! 

The improvements that are being attained were quite impressive 
and the logical progression in systems seems to have been well 
thought out between client and provider and, in fact, it seems that 
different contractors work well together whilst striving to attain the 
client’s overall strategy. 

We were also let loose on a driver simulator within the space and as 
you can imagine there was much interest shown in this display with the 
difficulty of people not wanting to move on!   

This project had the challenge of mixing the running of the rolling 
stock in both tunnels and open areas which were effectively tramways 
along with a challenging architecture with many slopes and curves. It 
was also required to manage the completely different driving modes 
along the line, interface with road signals and attain SIL4. 

The presentation explained some of the challenges in a little more 
detail and provided us with some signalling facts on the equipment 
used: 

 ALSTOM Smartlock 200 Interlockings; 

 ALSTOM conventional track circuits; 

 Embedded Point Machines; 

 LED Signals; 

 ALSTOM  ATP. 
The line uses METRO principles in tunnel whilst operating Line of sight 
running in open areas and is fully integrated with the central control 
centre of METRO.  The project met these challenges and summarized 
its main achievements as follows: 

ATP 
 Mechanical integration in a Citadis Tramway; 

 Integration with the braking system to ensure SIL4; 

 Adaption of the ATP to train dynamical characteristics; 

 Ergonomics (ease of driving, transitions between driving modes). 

Wayside Equipment 
 Installation of SIL4 devices in an embedded track (track circuits…); 

 Urban integration (signals, interfaces with road signaling). 

ICONIS ATS 
 Integration in the central command centre of METRO; 

 Integration with the AVL system (train description, regulation…). 
The presentation clearly showed a challenging project that has 
obviously achieved as the line now carries some 4.2 million passengers 
per year and achieves an interval (in rush hour) of 4’52” and again 
showed the co-operation between client and supplier in achieving an 
overall goal. 

1 

2 

3 

4 

 
METRO DE MADRID central repair shop at Canillejas:   
 
1. Keith Walters concentrates on driving the simulator. 

2. Other members look on with interest. 

3. A Citadis tram undergoing routine maintenance. 

4. The President gives his closing remarks at the Metro de Madrid visit. 
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Presentation by Accenture (COMMIT) 

We were given a two-part presentation (overview followed by a 
more detailed presentation) by Accenture, who have produced 
an overall systematic approach to manage incidents and 
maintenance on the Metro de Madrid system.  This system as we 
had seen was a very large operation and the control and 
management of all systems is combined (i.e. power, ticket 
machines, signaling equipment etc).  These systems can 
obviously be critical and, as anyone who travelled on the Metro 
will know, could escalate quite easily in peak periods. 

Accenture have worked with Metro de Madrid to provide a 
system that allows all problems to be managed clearly and 
effectively.  This provides a help desk to manage issues quickly 
and efficiently whilst there is also provision of a second tier (or 
agents) that are sent out to site to deal with faulty equipment 
(Ticketing and Turnstiles account for 40% of the problems). 

The system was not just about people however and there are 
a number of mentoring systems in place to alert the central 
control of upcoming issues, with power systems being monitored 
as well as a Technical Services Management system being in 
place.  Also if there were problems the overall approach of the 
system was to provide real time availability of equipment to 
reduce down-time. 

The second tier system was explained in more detail on our 
second presentation. This system provides monitoring and alarm 
functions on equipment across the network.  These alarms 
consider, for example, the state of a battery and will provide a level 
of performance (i.e. battery at 20%) which can lead to a work order 
being produced thus avoiding a total failure. The alarms can also be 
examined in more detail and can give more information on a 
particular problem and can lead to a category being assigned (i.e. 
minor/major) which again can be linked to a work order. 

The system went live in 2007 and is due to be completed by 
2010 and handles somewhere in the region of 200 000 incidents 
a year, with 25 agents on the help desk (24/7) along with 42 field 
agents (24/7) and quite clearly (as we had seen throughout the 
week) this was based around combining systems and ensuring 
they communicated to allow a more proactive, rather than 
reactive approach to issues.  This was also seen as increasing 
customer perception and ensuring the system working efficiently 
at all times. 

Training Centre 

We were given a tour of the training centre within the complex 
where there is a full driver simulator, a complete repli-cation of 
the station environment (ticket office, barriers etc) and finally a 
facility that demonstrates how the Metro deals with the risk of 
fires. 

The driver simulator provides a complete unit and driving 
compartment and allows all the controls to be operated as they 
would in real operation (checking the doors, closing doors etc) 
and simulates through a projector screen a typical route to be 
driven.  This allows new drivers to be trained and assessed in a 
controlled environment whilst being as  
close to real life as possible.  

We were allowed to practise driving the trams and apart from 
some trouble-some passengers (looking like they were going to 
cross in front of you!) the operation of the simulator was a 
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success. It did provide a very good simulation and the facility was 
obviously well thought out. 

Within the station simulation we were shown the ability to re-
create a number of scenarios (irate customers, ticketing queries 
etc) and the trainees could obviously be put to the test in terms 
of situations they may encounter.  Obviously this was all done in 
what is, in reality, a safe environment; however the people would 
be very well prepared once they were in the real stations.  The 
station was also linked to real-life CCTV footage so the scenarios 
that were used as examples could even be based on situations 
that were occurring. 

The last part of the training centre dealt with the way the 
Metro manages the risk of fire and as well as being shown how 
staff would handle fires on the spot we were also shown the 
automatic systems which can activate. 

Obviously there is a risk to undergrounds from, for example, 
the build-up of debris in escalators and this can lead to serious 
problems on the system and the Metro are very aware of any risk 
that a fire can cause.  The way in which this dealt with was quite a 
surprise at first as they use water (even on electrical equipment) 
and our guide explained the high pressure spray system that is 
employed which has been found to be very effective. 

On our return to the main building we were treated to some 
well received refreshments and the visit was brought to a close by 
our hosts where they thanked everyone for the visits and the help 
they had received from everyone.  There was also a presentation 
to both Colin Porter and Frans Heijnen of a commemorative book 
on the Metro de Madrid. 

The group then boarded the coaches for the return trip to the 
Melia Castilia in preparation for the Gala Dinner which took place 
that evening.  

The work carried out in preparation by the Metro de Madrid 
was testament to their staff and was much appreciated by all. 

top:  Flamenco dancers entertain Members and Guests at the Gala dinner. 

above:  Members and guests enjoy their lunch at La Quinta de Illescas on the 
Wednesday. 
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IRSE MATTERS 

PROCEEDINGS: 
The meeting was attended by more than 55 participants 
across four railways, two industries and representatives of 
IRSE members from Bombardier and Siemens.  Sh. Arun 
Saksena, FIRSE CSTE/SERly and Vice President (IRSTE/
Kolkata) welcomed participants and specially the key 
speaker of the seminar Mr Ratan Mukhopadhyaya of 
Siemens, Switzerland, Mr Buddhadev Dutta Chowdhury 
of IRSE, London  and Mr Anshul Gupta, Group GM/RCIL/
New Delhi and Secretary, IRSE (India).   

Sri Ratan Mukhopadhyaya from Siemens, Switzerland 
gave a presentation on principles of Electronic 
Interlocking that is widely used in Germany and other 
European countries. He explained how it is configured 
and programmed using generic objects and commands.  
It was followed by a question and answer session. 

G.G.Biswas, FIRSE and CSTE/ KMRC, Sh. S.K. Mandal 
CSTE/ER, Sh. Arun Saksena, FIRSE and CSTE/SER and 
other senior officers spoke on the occasion highlighting 
the importance of such meetings and exchange of 
information amongst signal engineers.  

Sh. Anshul Gupta, Group GM/Business Development, RailTel, 
Secretary IRSTE (India) and Secretary & Treasurer IRSE (Indian 
Section) spoke on the occasion, highlighting various activities 
undertaken by IRSE Indian Section.  He impressed upon the need and 
advantages of becoming member of the IRSE, London.  Sri 
Buddhadev Dutta Chowdhury briefly spoke on IRSE licensing 
schemes, IRSE examinations for young signal engineers. 

The meeting ended with votes of thanks from Sri Pradeep Kumar, 
Secretary IRSTE (Kolkata Chapter). 

INDIAN SECTION 

Shri S.K.Mandal CSTE/ERly, Arun Saksena, 
CSTE/SERly and other officers 
participating in the seminar  

 

Joint Session of IRSTE (Kolkata chapter) and IRSE (India) 
at South Eastern Railway Headquarters on 04/08/2009 

PARTICIPANTS: 
Senior representatives from South Eastern Railway, Eastern Railway, Kolkata Metro Railway, Kolkata Metro Railway Corporation 
(KMRC), RailTel, New Delhi, Urban Engineering, Kolkata and Param Enterprises, Kolkata participated.  Senior functionaries from IRSTE 
and IRSE, London also participated 

Wanted! 
As previously announced, the Institution’s web-site is being extensively revised over time with a host of valuable new features being 
added.  As part of this exercise we are on the look out for good quality artistic photographs of people, equipment, trains, railways 
within an S&T context for this new-look web-site.  If members have any good quality photographs (at least 600kb in JPEG format) they 
would like to submit for consideration could they send no more than two initially, to me at hq@irse.org.  

Colin Porter, Chief Executive 

Ratan Mukhopadhdhyay, Anshul Gupta, Buddhadev Dutta Chowdhury and other 
officers participating in the seminar  
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YM Exam Workshop 
Just over two years ago the IRSE young 
members ran their first exam workshop at 
GM Rail; since then exam workshops have 
become a regular feature in our calendar.  
This year we were pleased to be invited 
back to GM Rail on 17 July to run another 
module 5 exam workshop.  This marked 
the second of four workshops (for 
modules 1, 2, 3 & 5) being run by the IRSE 
Young Members in 2009 and provided an 
ideal opportunity for younger members to 
explore some of the common trackside 
signalling equipment used in the UK. 

The original idea behind the module 5 
workshop was to give those who spend 
much of their time in an office the chance 
to get ‘hands on’ with signalling 
equipment.  Whilst you can pass module 
five without ever seeing a piece of 
signalling equipment, getting a chance to 
experiment with the equipment - take it 
apart, fault it, fix and maintain it can help 
people to appreciate much more how a 
piece of equipment works.  This was our 
main focus, however with the decline in 
active study groups nationally we decided 
to try also to include within the scope the 
tackling of past exam questions and thus 
blend these into the format for the day. 

GM Rail’s training centre at Rugby is 
an ideal venue to explore some of the 
typical signalling equipment used in the 
UK.  It has most of the lineside signalling 
equipment that you would see if you had 
a walk out on the mainline UK rail network 
such as several sets of switches including a 
shallow depth D switch with in-bearer 
system, an automatic half barrier crossing 
system, and an AzLM axle counter system.  

To make best use of the venue and the 
time we decided to focus on the four 
common trackside systems: Points, 
Signals, Train Detection and Level 
Crossings.  To cover the full module 5 
syllabus in one day would have been 
impossible but we felt there would always 

be questions in any module 5 exam on at 
least three of these subject areas. 

To help students prepare for the event 
we produced a mock exam which we 
made up from some past paper questions 
with some additional questions we 
created.  Candidates were invited to 
submit their solutions prior to the event 
for some feedback from Peter 
Woodbridge.  Since we foresaw that not 
everyone would do so, we also created a 
set of worked solutions to the mock exam 
for people to take away with them.  The 
idea here was to show candidates what 
other young members were able to do 
under the time constraints, so we pooled 
our resources to create these; help came 
from young members throughout the 
country (Scotland and Wales too!), so a 
big thanks again to all those who helped.  
We also provided a number of fuller 
answers to some of the questions 
produced by our experienced engineers 
to give attendees an idea of where the 
examiners might be focusing their 
attention when awarding the available 
marks for the various sections. 

On the day we were lucky enough to 
have four experienced engineers who 
volunteered to deliver the different 
sessions.  These were: 

Peter Woodbridge; 
Claire Beranek; 
Peter Scott; 
Matthew Lupton. 

Peter Woodbridge is becoming somewhat 
a legend with young members of the 
IRSE; he initiated the exam workshops and 
has continued to help put in a lot of the 
ground work involved in hosting them 
over the last three years.  He is always 
willing to get involved with events to 
develop young engineers and give advice 
on how to tackle the IRSE exam; he is 
happy to share his expertise with any one 
who is keen to make an effort.  This 
workshop would not have got going with 
out his help and we are lucky to have him 
on board.  . 

With his usual enthusiasm Peter took 
the points sessions through out the day.  
Helped by the range of point machines 
and supplementary detectors at GM Rail 
he discussed initially the question 
regarding the advantages and 
disadvantages of split point detection.  
Another question tackled was from the 
2007 paper and considered a point 

operating mechanism contained in a 
hollow sleeper; the in-bearer Rail Clamp 
Point Lock (RCPL) that was in the process 
of being installed was the ideal equipment 
to discuss this question and it could be 
readily compared with the more familiar 
conventional clamplocks alongside.  One 
of the more mature delegates who had 
been out of the UK for a few years 
commented that he remembered seeing 
the question but hadn’t realised such an 
item had been invented yet! 

Claire Beranek drew on her experience 
as an experienced maintenance engineer 
to help provide guidance to the 
delegates.  Having discussed points at the 
original module 5 workshop, she decided 
this time to take on the Level Crossing 
session.  The Automatic Half Barrier 
equipment in the training school was ideal 
to demonstrate both a question regarding 
the sequence of operation of this system 
and the power pack itself which was the 
principle topic within a separate question 
on Closed Circuit Television (CCTV) level 
crossings.  Having discussed these typical 
questions from the mock exam, Claire 
then gave the chance to get up-close-and-
personal with the controlling mechanism 
during her demonstration of the 
equipment. 

Peter Scott, an experienced signalling 
designer of many years, has helped young 
members in their exam preparation in 
recent years through the study group in 
Croydon.  Peter offered his services to talk 
to the candidates on track circuit 
calculations and although not really a 

YOUNGER MEMBERS 

Peter Scott (above) and Peter Woodbridge (below) 
lecturing at last year’s YM Exam Workshop 
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practical session, we did not want to deprive the 
candidates not lucky enough to get down south to his 
study group the chance to get his spin on tackling these 
regular questions.  To accommodate this session in the 
day we split the lunch session in to two and ran two 
track circuit sessions.  Peter tackled a typical track circuit 
question in detail, picking out the commonly made 
mistakes and how to avoid them. 

As a former Thorrowgood Scholar, Matthew Lupton 
was the ideal person to give advice to the young 
engineers on how to prepare for the exams.  Matthew 
drew the short straw (in my opinion) and tackled the 
signal session which this year was predominantly based 
around a reliability calculation requiring  the calculation 
of mean time to open circuit failure of two LED strings 
within a main aspect signal head.  Interestingly our panel 
of Younger Members exam experts had produced three 
different answers to this question.  All of their solutions 
were not entirely right but also not entirely wrong 
either.  Matthew managed to get to the bottom of this and 
explain what the correct solution should have been.  He 
was also able to incorporate in his sessions a comparison 
between the different types of signals that GM Rail had 
to offer.  

For my sins I was tasked with taking the session on 
axle counters.  In an hour you can only do so much but I 
was able to discuss the key components and sub 
systems, how to set up a detection point, the maintenance 
requirements, advantages / disadvantages vs. track 
circuits, how to simulate a wrong side failure, design 
issues and typical failure modes.  What I found, and why 
I would recommend getting involved in events like 
these, was there were other experiences from different 
areas that were new to me.  We discussed how the 
Docklands Light Rail (DLR) use axle counters for point 
locking and as redundant train detection for degraded 
mode when a track loop fails.  Also I learned that in a 
tunnel in Switzerland there are separate AzLM systems 
installed on the six foot and four foot rails – if one 
system fails the interlocking ignores it and just uses the 
other one until the maintenance team can get access at 
night.  Maybe one to think about for some of our critical 
junctions! 

I would like to thank all the volunteers who helped 
on the day and also the team at GM rail for allowing us 
to use their training centre and supporting the event 
financially particularly in these difficult economic times.  
A special thanks to Chris Cresswell for helping 
organising the event, Darren Whitley for letting us use 
his training school and for supporting the event with 
food and refreshments throughout the day, Bill 
Auldiradge and Roger  Thompson for helping on the day 
and tidying up afterwards.  All in all the day was a 
success with positive feedback from everyone who 
attended.  

The Younger Members are always on the lookout for 
any volunteers (young or old) who are willing to offer 
their time to help events like these and companies to 
sponsor them.  If you are willing and able, please don’t 
hesitate to get in touch at younger.members@irse.org. 

Andrew Witton 

Winter Technical Meeting 
Saturday 7 November 2009 

 
The second technical meeting of the Minor Railways Section will be at the 
Kidderminster Railway Museum in Worcestershire on the above date.   
This meeting is the follow on from the successful event organised three 
years previously at the same location. 

This meeting will be a free to attend event, but shall be limited to no 
more than 100 persons.  Lunch will be provided free of charge for those 
attending, with the generous support of the event sponsors.  The 
programme for this meeting is currently under development and will be 
issued nearer the meeting date. 

For those members and guests wishing to register as a delegate, 
please send the completed application form below to the address shown.  
For further information, please contact the Institution Office in London on 

+44 20 7808 1180 or email hq@irse.org. 
There is still time for willing individuals and representatives of Minor 

Railways wishing to give a presentation or technical paper to make 
contact and confirm their subject matter.  It is also advised that all 
individuals who have already expressed an interest in presenting a 
technical paper at this event should make contact once again to confirm 
their requirements.  For further information, please contact Ian Hughes 
on +44 1912871399 or email ian@4greendragon.com as soon as possible. 

Trade stands and exhibitors are welcomed at this event, but their 
attendance will be subject to a small fee to offset some of our costs.  For 
further information and any general enquiries, please contact Ian Allison 
on +44 7794 879286 or email minor.railway.sig@btinternet.com.   

Please note that the Institution and administrations whose sites are 
visited on technical visits cannot accept any responsibility for injury, 
damage or other difficulty which may arise.  Participants are therefore 
advised to ensure that their own insurance covers all appropriate 
eventualities.  A photocopy of this form is acceptable. 
--------------------------------------------------------------------------------------------------- 
TO:   IRSE MINOR RAILWAYS SECTION TECHNICAL MEETING  
 8 Bamburgh Drive, Rosehill, Wallsend, N.Tyneside, NE28 6JX 
 

Surname:  ……………………………………………………..    

First Name:  ……………………………………………….…. 

Mobile Number:  …..………………………………………...   

E-mail Address:  …………………..……………………..…...  

Full Address:
……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

I wish to attend the Minor Railways Section Technical Meeting at 
Kidderminster on Saturday 7 November 2009: 

 As a delegate; 

 To give a presentation/technical paper; 

 To exhibit with a trade stand. 
(Please select one of the above three) 

 

………………………………………………………………………... (Signature)  

………………………………….. (Date)  

MINOR RAILWAYS SECTION 
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FEEDBACK 
Dear Editors 

Re: Trailing through Motorised Points 
I was intrigued by the September issue's 
letter on the feasibility of trailable 
motorised points.  When involved in the 
BR extension of a.c. electrification from 
Leeds to Neville Hill depot, I encountered 
trailable air points at the latter.  East and 
West local panels had a single push 
button for each set of points.  Pressing 
this calls the points to the opposite 
direction, and gives panel detection 
indications.  A pair of latched relays hold 
the points in the last called position.  If 
they are trailed through, then the change 
of detection calls the latched relays into 
correspondence.  Train moves are hand-
signalled through the area.  

 In a later Railtrack incarnation, I was 
involved with developing the Humber 
International Terminal at Immingham, now 
busy with imported coal.  It was planned 
to use german-designed Tiefenbach 
points, and we went to examine some 
already in use at Corus Scunthorpe 
steelworks.  

 These were colloquially called 
"Bonking points" since the shunter had 
to "bonk" a trackside post-mounted 
mushroom head, at the facing end, to 
toggle the points position. Trailing moves 
were detected by flank end wheel sensors, 
which called the points to the correct 
position just before a train reached them.  
A refinement was a third wheel sensor at 
the facing end, to create a local axle 
counter for dead locking.  A point 
indicator showed the detected position to 
the train driver.  Options existed for dual 
control by a shunter’s panel or remote 
vdu/keyboard.  

 The Immingham installation was 
successfully installed within the ABP 
private sidings. In yet another subsequent 
incarnation, I tried to recommend the 
Tiefenbach's for use at Whitemoor.  But as 
this was Network Rail infrastructure, we 
ran into the Berlin Wall of Product 
Acceptance. 

 On a personal note I am now retired 
from the design side of the profession, 
but remain available for training delivery.  
I am often to be seen commentating from 
an open top tourist bus in York, with 
microphone in hand.  Give me a wave if 
you see me. 

Paul Hepworth 

Re: Interesting Infrastructure 
In Issue 148 (Sept 09), John Francis wrote 
in his Interesting Infrastructure series 
about the gantry at Nottingham Station 
which, like the rest of the signalling at 
Trent PSB (and me!),  has been in service 
for the past 40 years. 

     At the time I was a supervisor on 
that scheme responsible, among other 
things, for erecting all the signal structures 
including this one.  So one Sunday 
morning in either late ‘68 or early ‘69, we 
used the Toton Depot 75 ton Steam 
Breakdown Crane to place it into position.  
A bit of an overkill I admit, but as anyone 
knows who’s been involved with train 
derailments, etc, it did come with a ready 
and constant supply of hot bacon 
sandwiches! 

     John suggests that the design of 
the structure was a far sighted strategy for 
future electrification.  Sadly the reality was 
much more mundane as the use of hang 
down cages was simply to avoid too much 
interference with the platform canopies on 
either side.  Access to clean the front of 
the signal heads was originally via a 
wooden ladder which, when not in use, 
was padlocked on wall brackets inside the 
Gents Toilet on Platform 3.  I’m afraid that 
lady maintenance technicians were not 
even a glimmer in those far off days! 

     Two things still come to mind.  The 
Flying Scotsman (4472) called at Platform 5 
on an Enthusiast Special and one of the 
gang with me was mistaken for a porter, 
carried a lady’s luggage for her and 
received a 2/0d (10p) tip for his trouble.  
Needless to say he didn’t feel obliged to 
share it.  Happy days! 

Alan Joslyn 

Re: Metro Signalling in India 
Please may I draw your attention to the 
article ‘Metro Signalling in India’ 
published in IRSE NEWS Issue 148?  The 
author Mr. Shiv Mohan has mentioned 
that ‘after seeing success of the Delhi 
Metro, several state governments have 
given approval for the MRTS system’.  
Then he mentioned the upcoming list of 
Metro railways in India.  Unfortunately, he 
missed the fact that Delhi Metro is not the 
first metro in India.  The first Metro in 
India is in Calcutta (now named Kolkata).  
The metro started its passenger service 
way back in 1984 between Tollygunje and 
Esplanade.  Later they opened between 
Dum dum and Belgachia.  The service 
along the whole stretch of Tollygunje to 
Dum dum opened in 1994.  

GEC Alstom Transport, France started 
their ATC installation between Tollygunje 
to Esplanade and Dum dum to Belgachia 
in 1996.  The system was commissioned 
by Alstom Transport, France with the help 
of Alstom Transport, India in 2001.  As 
there was no order awarded for any ATC 
between Tollygunje to Belgachia, the ATC 
system could not be integrated and 
Kolkata Metro could never run a full ATC 
mode train along the whole stretch.  
However, the stretch between Tollygunje 
and Esplanade does have lineside ATC 
equipment, with 32 trains equipped with 
ATP and ATO equipment.  It was an 
Alstom Sacem based system with fibre 
optic communication between the lineside 
ATC equipment (including track circuits) 
and the central control room in Park 
Street. 

 The Alstom team who installed and 
commissioned this system was later 
moved to Delhi Metro where they 
successfully commissioned the existing 
ATC system.  The first Metro in Calcutta 
with ATC was a huge engineering 
challenge and the concept of ATC started 
a new era in the Indian Railway and metro 
signalling in India.  Therefore not 
mentioning the Calcutta Metro is not only 
ignoring the history but also undermining 
the achievement of the Indian engineers 
who worked on this first ever novel project 
in India. 

 Monish Sengupta 
 

Re: Graduate Engineers 
The Graduate Engineers certainly 
responded magnificently to the challenge 
set for them. I am less impressed by those 
who set the challenge.  Minimal ground 
penetration and two person handling for a 
signal structure may be useful to the 
railway.  They are more useful, however, to 
those who practice unauthorised removal 
of railway property. 

J.R.Batts 



BOOK REVIEW 
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SIGNAUX 
MÉCANIQUES 

by Daniel Wurmser in four volumes 
 
Published by Presses et Editions Ferroviaires, 4, avenue 
Albert 1er de Belgique, F-38100 GRENOBLE, France 
(www.voies-ferrees.fr/livres/). 

These four volumes comprise what is probably the 
most comprehensive study of the mechanical signalling of 
any country ever published. 

The following table summarises the series: 

Each of the old French companies is covered in detail, 
with a (very long) chapter devoted to each.  Each section 
follows a standard format, dealing with the “old” 
companies in turn, with photographs and drawings of all 
signals, then signal boxes, lever frames, interlocking, 
block instruments and block systems (including diagrams 
showing how each line was worked) and concluding with 
signal layouts and diagrams.  The final volume includes 
SNCF “standard” equipment, and some details of the 
equipment found on secondary lines. 

The presentation and quality of the books is 
outstanding.  Everything is covered in the greatest detail, 
with colour photographs and detailed drawings. 

By British standards, these books are certainly 
expensive (not helped by the current value of the 
Pound!).  However, their real value is inestimable.  They 
are works of reference for the historian, professional 
signalling engineer, enthusiast and modeller.  More than 
just books to refer to, they are works of beauty in their 
own right, every page having something of interest.  If 
you wish to expand your knowledge of how some item of 
signalling works, you will find it here.  Do not worry if you 
cannot read one word of French, the photographs and 
drawings tell you everything! 

These four volumes are recommended to all. 

Book Review 
By Richard Lemon 

Vol Price ISBN Pages Lines covered 

1 €69 2-905447-25-7 176 Introduction, Nord 

2 €69 2-905447-27-3 160 Ouest-État, PO, Midi 

3 €69 2-905447-28-1 160 Est, AL,  
Ceintures de Paris 

4 €79 2-905447-30-3 192 
PLM, SNCF, 
Secondary,  
Paris Metro 
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ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Fellow 

Poitrasson-Rivière G Alstom Transport France   

Member 

Belur  S  McML Systems Australia  
Cornelius  P J P  Alstom South Africa 
Jevon  A J  Bombardier Transportation 
Kelkar  V  GE Trans. Global Signalling USA 
Koen  L  R & H Railway Consultants 
Ranganathan  B  Westinghouse Rail Systems 
Rüegg  A  SBB  
Singh  J  McML Systems UK 
Sun  W  Scott Wilson Railways 
Triadi  E  Pt Kereta API 
Vorderegger  J R Inspectie Verkeer & Waterstaat 
Woodhouse  N  Network Rail 

Associate Member 

Jeyakumaran  M  MCML 
Kanesan  R  Ansaldo STS 
Laz  A  United Group 
Miller  C P  Maunsell Australia Pty 
Moraga  N E  Volker Rail 
Moskalev  A  Ansaldo-STS Pty 
Palanisamy  K K  Westinghouse Rail Systems Australia 
Watel  C  Infotech Enterprises 
Whaley  G  Network Rail 
Williamson  M  Volker Rail 

Accredited Technician 

Chitra  J  McML Systems Pvt 
Corraza  J  SERCO Middle East  
Kattunga  D D  McML Systems  
Kumar  D  SERCO Middle East  
Mohammad  S  McML Systems  
Nahe  R P  SERCO Middle East  
Padilla  N  SERCO Middle East  
Singh  S B  SERCO Middle East  

Associate  

Beglin  D R  Network Rail  
Bisht  R  McML Systems  
Blake  H  Tyrone Fabrication  
Chung  W H  BMT Asia Pacific  
Foster  M  Unipart Rail  
Jordan-Smith  A T  THALES   
Judd  K W  Thales Rail Signalling Solutions  
McGill  A  Arup   
Pattison  M  System Wide  
Scriven  S  Unipart Rail  
Shekhar  S  SERCO Docklands  
Smith  G R  SERCO Docklands  
Srivastava  A K  McML Systems  
Stevens  T J  Network Rail  
Surgenor  S J  Network Rail  
Thompson  A J  AMEY   
Tompson  P R  Novaris Pty  
Tucker  R J  Ontrack Infrastructure  
Walrond  N P  John Holland Rail  
 

Student 

Ansari  M M  McML Systems   
Chiu  W C  London Underground  
Davis  P K  Westinghouse Rail Systems Australia  
Deepak  J  McML Systems   
Devdasu  M  McML Systems Pvt   
Durga Mallesh  K  McML Systems Pvt   
Hogan  C B  Mainco Melbourne  
Kalli  R  McML Systems   
Khan  R E  TransAdelaide  
Maplesden  S M  May Gurney   
Mayoornathan  V  SERCO Middle East  
O'Connor  M  QR   
Pal  H S  McML Systems   
Sargeant  S G  Westinghouse Rail Systems Australia  
Sesham  P  McML Systems   
Sethumadhavan  A  SERCO Middlle East  
Sharma  A K  McML Systems   
Singh  A  McML Systems   
Singh  R  McML Systems   
Singh  S  McML Systems   
Sivanathan  G  Queensland Rail  
Srivastava  N  McML Systems   
Srivastava  N  McML Systems   
Srivastava  S  McML Systems   
Subramanyam  K  McML Systems   
Suiçmez  C S  Istanbul Transportation Co  
Vivekanantharajah  R  Railcorp  
Yigit  Y  Istanbul Ulasim As  
Yuan  H  AECOM Australia  

TRANSFERS 
Member to Fellow  

Kelly  D Thales Rail Signalling Solutions   
Madrid Espinosa A  Dimetronic  
Owen  P R Track Safe Telecom  

Associate Member to Member  

Borde  S H  Alstom Transport   
Hirons  G R  DEG Signal  
Holdship  C G G  Ansaldo-STS   
Hunnikin  P  United Group   
Lawson  M C  Atkins Rail   
Miller  G  Department of Infrastructure   
Mittal  M K  WS Atkins & Partners Overseas   
Mocki  J  Trackstar Alliance (United Group Infra.)   
Newby  J O  Babcock Rail   
Pirouzi  S  AMEY seconded to Network Rail   
Shukla  D  WS Atkins & Partners Overseas      

Associate to Member  

Crowther  G  Calibre Engenium  

Associate to Associate Member 

Fung  S M  Alstom Transport  

Accredited Technician to Associate Member  

Nicoll  D  Thales  
Storey  G P  Mouchel   

Student to Associate Member 

Dey  S  Ansaldo-STS Sydney  
Mahajan  A V  Ansaldo STS Australia Pty   
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Design Apprentice Appointed 

DEG Signal has recently recruited Will Richardson as their signalling 
design apprentice for this year and has once again teamed up with Avon 
Vale Training for provision of NVQ Level 3 in Engineering Design.  

Will will attend Yeovil College for his BTEC National and Higher 
National Certificates as it is near his home.  Apprentices at DEG Signal 
are provided with specialist external training which together with in-house 
support leads to IRSE licences in the relevant category along with 
obtaining underpinning knowledge and understanding.  

 

RESIGNATIONS 
Atkinson  S  
Caldwell  D R  
Giorgioni  D  
Graham  W R  
Guilleux  B G  
Haseltine  D H  
Kalka  W  
Leeson  G J  
Myatt  E B  
Priebe  P  
Roe  J E  
Taguchi  A  
Whybird  K W  

DEATHS 
It is with great regret that we have to announce the 
deaths of the following members: 

 
Coulson  R J  
Fuller  F M  
Whitehouse  G T  
 

 

Signalling Engineer becomes Deputy Mayor  

Experienced Rail Signalling Engineer and Senior Consultant Andy Furse 
has been elected as Bath’s Deputy Mayor for the year 2009-2010.  Andy, 
who works for international critical systems engineering specialist Praxis, 
has been a councillor for 12 years and was elected to the ceremonial post 
of Deputy Mayor of Bath by his fellow councillors.   

Andy has worked in the rail industry since 1980 and is currently Lead 
Independent Safety Assessor for Praxis’ London Underground Jubilee and 
Northern Line Upgrade Project as well as being involved in other Railway 
projects nationally and globally. 

Andy is a Chartered Electrical Engineer and a member of The 
Institution of Engineering and Technology (IET) and Institute of Railway 
Signal Engineers (IRSE).  He has worked on projects covering mainline, 
mass transit and underground railways throughout the UK and worldwide.  
His career started with British Rail S&T Department in Reading and he has 
also worked for Westinghouse Signals as well as a number of consulting 
companies. He became an IRSE student member in 1980, technician 
member in 1990, and corporate member in 1996.  

Andy was first elected to serve as a Liberal Democrat councillor in 
Kingsmead Ward in the centre of Bath in 1994.  As an elected member 
Andy was chairman of the Spa and Recreation Committee for the final year 
of Bath City Council.  From 1999 on Bath and North East Somerset Council 
he has been involved in Culture and Leisure and was the Liberal Democrat 
spokesperson for Education.  He chaired the Education Overview and 
Scrutiny panel between 2003 and 2007, and led the primary and secondary 
schools reviews. He currently chairs the council’s corporate audit 
committee. 

“While being a local councillor is extremely demanding, it is very 
rewarding role and brings a very different set of challenges from those 
experienced in railway engineering,” commented Councillor Andy Furse. 
“After many years of serving as a Councillor, being elected by my peers as 
Deputy Mayor is a real honour and I very much look forward to 
representing the city in the year ahead.” 

ON THE MOVE …. 

Dear Editors 

Re: Curiosity Corner in Issue 148 

 
Please let me add one more to the many replies this 
will have.  Many of us photographed it on the 
Convention.  The building in the background is 
Madrid Chamartin signal box and control room. The 
signal stands in a mini park of relics.  

It is the Spanish version of the French "Disque 
Rouge".  It would be placed where nowadays a 
distant signal would be expected.  It would however 
have a slightly different meaning - Stop & Proceed.  
The Italian Category 2 signal performs a similar 
function. The 'ON' position is as shown.  The 'OFF' 
has the disc turned edge on to the approaching train. 
The yellow triangle is a later addition to locate the 
signal when 'OFF'.  The holes in the disc, obviously, 
were for the lamp and other fittings. 

J.R.Batts  

MORE FEEDBACK 
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1.  A view of the driving cab and instrumentation within 
a AVE S-114 train at Zaragoza station. 

2. Returning to Madrid Atocha station from Zaragoza 
station on the footplate of a AVE S-103 train. 

3. The Technician’s Maintenance Terminal at the 
Segovia Interlocking. 

4. The AVE S-103 IRSE Convention Train at Zaragoza 
station. 

5. The Cathedral at Toledo during the visit. 
6. A view of the infrastructure at Segovia station. 
7. The Alstom compact Eurobalise. 
8. One of the very few point machines seen close up – 

A Thales FieldTrac 6343 L826H! 
9. Members and guest arrive at Toledo station on 

Wednesday. 

7 

8 

6 

3 9 

7 

1 

2 

4 

5 

Many thanks to those who provided photographs of 
the Madrid Convention: 
John Batts  Ian Bridges Barry Mogford 
Emily Green Andy Knight Ian Mitchell 
Peter Martell Peter Woodbridge  Ian Allison 

and the many others who took time to contribute 
photographs from where they live around the world  
 


