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INSIDE:   Rail Transportation in Thailand 

Personality Profile — Younger Members Change 

Measuring SPADS — IRSE’s First Lady — Merit Award 



FRONT COVER: Main Picture:  The most southerly signal in Portugal.  On a hot January afternoon, the 14:00 shuttle from Villa Real de 
Sto. Antonio passes the Faro outer Home, squeezing between the walls of the Old Town and the harbour.  This signal marks the beginning 
of the SSI-controlled section which covers most of the recently electrified line from Faro to Lisbon. .              Photo:  Stuart Angill 

A very nice shot of IRSE Past President, former editor of 
IRSE NEWS and this month’s contributor of the News View 
slot, John Francis, on an IRSE safari in Norway. 

Photo:  Alan Bowles 
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Signalling Engineer - Australia
With 180 staff Calibre Engenium is one the largest specialist 
railway engineering and project management companies in Australia.

We have recently been engaged by BHP Billiton Iron Ore to study a 
large capacity increase to their iron ore railroad in Western Australia. 
This will involve significant expansion of rail duplication and the 
implementation of a new operating system for the railroad.  A major 
upgrade to their current signalling system will be required involving 
state of the art signalling technology.

As a result Calibre Engenium are looking to engage a senior Signals 
Engineer with suitable qualifications and experience to work as part 
of the study/implementation team for this work located in Perth. 

Candidates would need to have at least 5 years experience in design, 
maintenance or construction of signalling systems.

The successful candidate will have a sound technical understanding 
and the ability to manage a process from conceptual stage through 
to detailed design, implementation and commissioning and will be 
motivated by the desire to be involved in a very significant and 
exciting project.

The position will attract a generous remuneration package and 
will include relocation to Perth.

Signal engineers interested in applying should submit their CV’s 
to richard.bayliss@cejv.com.au 
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Let’s Go Green
Acronyms now abound in the signalling profession to the extent that we need a glossary to 
ensure that we all know and use them consistently.  Developments in robust train 
protection and junction signalling have added some more which appear to go against that 
paramount practice which has its own acronym we should all remember - KISS (Keep It 
Simple Stupid).

We have double reds, free greens, flashing yellows, preliminary route indicators (PRI), 
splitting distants and all sorts of combinations of release but have we really improved the 
railway with them?  Why, in fact, do we still apply approach control to junction and turnout 
signals?  We may have thought it a good idea to impose approach release once the 
signalman became remote from the signals he controlled but why has the policy 
continued and become so complicated?  We do everything with good intent but the result 
is that we have corrupted our route signalling principles by applying such controls that 
give no advice to drivers of the speed they are required to adopt whilst still relying on their 
route knowledge backed up by fixed lineside signals.

So why don’t we just clear the signals when a route is set and let the driver do the job 
he’s paid for?  There are many places where it can be argued that the driver would benefit 
from knowing in advance the route which had been set for him and this could easily be 
provided with splitting distants and PRIs, something we only rarely do.

The standard which lays out the methods for junction signalling is a thick document 
that demands thorough comprehension by those engineers who must apply its content.  
Do they understand it?  Have they been briefed on it or trained in its use?  Do they all 
apply it consistently across the network in “one way”?  Do they understand why it 
demands what it does?  More importantly do drivers actually know the different 
combinations and why and how they are used?

With the provision of Automatic Train Protection and the Train Protection and Warning 
System, speed supervision could now be carried out by these systems allowing aspects to 
be free, drivers to drive and unnecessary braking and acceleration to be eliminated, 
contributing to less delay and a reduction in fuel consumption.  Let’s be bold and try it 
somewhere.  Let’s create the KISS railway - just tell the driver where he’s going and how 
far ahead the line is clear.

J.D. Francis 
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RECENT HISTORY 
Key strategic new rail lines in Thailand 
were in the advanced planning phase at 
the end of 2004 and were to be put out to 
tender in the early part of 2005.  In 
December 2005 representatives of many 
foreign governments were invited to a 
presentation where the Thai Government 
outlined these plans.  Then at a major 
gathering of Industry Company 
representatives under the banner 
“Thailand: Partnership for Development” in 
January 2006 at Government House, the 
then Prime Minister H. E. Thaksin 
Shiniwatra and other senior officials 
presented their strategy for acquiring 
proposals and subsequent implementation 
of the “Mega Projects”.  A substantial 
proportion of these, reflected appropriately 
by the high number of rail industry 
companies participating, involved major 
rail infrastructure projects. 

The requirements and terms of 
reference (TOR) for these rail “Mega 
Projects” represented a major change in 
Government policy, and terms and 
conditions.  Rather than structured 
requirements with specific contract and 
engineering criteria the participants were 
asked to propose the best technological 
solutions and subsequent financing 
arrangements to implement some fairly 
loosely-defined railway lines serving key 
geographic areas under a very open TOR. 

As early as November 2005 articles provided details on how Thailand was in the midst 
of a major government-sponsored transportation upgrade programme.  

The plans included the introduction of Metro type solutions to serve inner Bangkok, 
a complete upgrade of the existing State Railways of Thailand (SRT) Bangkok 
Metropolitan rail network to create a modern suburban commuter system, and double 
tracking/track rehabilitation projects covering most of Thailand.  The programme was 
to be implemented over a thirty-year period with a heavy concentration of aptly named 
“Mega Projects” within the first 5 to 10 years.  This paper presents a description of this 
recent history followed by a summary of the current understood status. 

Although this was an unusual approach 
which generated some interesting 
comments and opinions, it was understood 
that the main rail industry players and 
associated suppliers would submit the 
requested proposals.  Due to political 
events some delay was unavoidable in 
awarding the final contracts, but it was still 
hoped to start construction work on the 
first projects in early 2007.  These plans 
were further disrupted and delayed by the 
ongoing political uncertainty of the last 
year or so. 

The projected total value of the “Mega 
Projects” in Thailand over the following 
years was estimated at around 1.7 trillion 
Thai Baht (over €30 billion).  A major 
portion of this total was made up by the 
required new and upgraded rail 
infrastructure projects, thus representing 
significant revenue opportunities for rail 
and construction companies operating in 
the region. 

The Bangkok Metropolitan Area was 
identified as a key strategic area, requiring 
new and upgraded rail services to ensure 
the future economic growth and social 
improvement of Thailand.  This was 
reflected by a large number of the 
proposed railway “Mega Projects” serving 
this metropolis.  One of the primary goals 
behind the Bangkok Metro Projects was to 
help alleviate the chronic road traffic 
congestion in the metropolitan area which 

Development of Rail Transportation 
in Thailand 
by Paul Evans 
 

Paper to be read in London on 12 March 2008. 
forms the main economic hub of Thailand, 
thus increasing industrial and commercial 
efficiency and improving the quality of life 
for its inhabitants. 

Bangkok currently has two metro 
systems, the Sky Train run by the 
concessionaire Bangkok Mass Transit 
System Public Company Limited (BTSC) 
and the Blue Line Subway run by the 
Bangkok Metro Company Limited (BMCL).  
The Sky Train is an elevated heavy-rail 
system comprising approximately 23 km of 
double track with 23 stations, serving the 
main central business districts.  The Blue 
Line is an underground heavy-rail subway 
comprising 20 km of double track and  
18 stations.  The two metros have three 
interchange stations, and the Blue Line 
has additional interchanges with SRT at 
the current main Bangkok terminus, Hua 
Lumphong and also the planned new main 
Bangkok rail hub at Bang Sue station. 

The citizens of Bangkok are really 
beginning to see the benefit of a modern 
metro system, having had a few years to 
acclimatise themselves to using metro 
transport daily.  After a shaky start with low 
ridership of the Sky Train, the usage has 
greatly increased helped by the expansion 
of the system when the Blue Line was 
brought into service and the recent 
increase in oil prices.  Daily patronage of 
the two systems is around 600 000 trips, 
and people want and expect the 
introduction of more new lines and 
extensions. 

 

PROPOSED PROJECTS 
Approximately 300 km of new metro and 
commuter lines and extensions were 
planned, as detailed below.  It should be 
noted that the majority are still valid 
subject to some modifications.  The Thai 
authorities were and still are committed to 
substantial progress over a five to ten year 
period.  One of the main challenges for the 
Thai authorities and successful bidding 
contractors was how to integrate and 
operate these separate lines to provide a 
truly integrated transportation network.   
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Purple Line 

The first phase of the Purple Line runs 
between a central Bangkok station at 
Taipoon and Bang Phai in north west 
Bangkok, consisting of 23 km of elevated 
double track electrified on the third rail 
system with 16 stations.  

Taipoon station is to be linked by a 
one kilometre spur to the existing Bang Sue 
station on the Blue Line, creating an 
interchange between the two lines and 
SRT.  

The second phase would extend the 
Purple Line underground through to  
Rat Burana in south Bangkok, a distance of 
approximately 20 km including 13 stations.  
The revised TOR however invited proposals 
for the complete Purple Line, incorporating 
both phases. 

Blue Line Extension 

It was planned to extend the Blue Line 
subway to form an inner city loop, by linking 
the current terminus stations at Bang Sue 
and Hua Lamphong with a route running 
across the river and through south-east 
Bangkok.  This will provide metro services to 
this under-served area, and help reduce the 
congestion of cross-river traffic.  The route 
will consist of approximately 20 km of 
double track and around 14 stations, some 
of the stations being interchanges with 
current and planned rail and road systems.   

An additional spur from Tha Phra to 
Bang Khae was also planned comprising 
eight kilometres of double track and four 
new stations.   

Sky Train Extensions 

The BTS Extension (Light Green Line) 
originally consisted of three extension 
sections to the Sky Train system, from  
On-Nut to Samrong (8.9 km), Samrong to 
Samutprakam (7.9 km) and Rama 1 to 
Pranok (6.8 km). 

The revised bidding strategy and TOR invited proposals for the combined Light Green Line.  
The BTS Extension (Dark Green Line) originally consisted of three further extension sections to the Sky Train system.  The civil 

construction for the first section, from Sapan Taksin to Taksin Rd (2.2 km) including the river crossing, has been completed for some 
time now and awaits approval to implement the rail systems.  The other two sections are Mor Chit to Sapan Mai (10.7 km) and Taksin 
Road to Petchkasem (4.5 km).  

The remaining Inner Bangkok Metro lines, namely the Orange, Yellow, Pink and Brown Lines, complete the long term strategy for the 
integrated rapid transit system.  

The following paragraphs provide 
further details of the projects above that 

are believed to be the most serious 
contenders for commencement in the 

near future. 

The list below provides summary details of the original planned projects as presented at 
the “Thailand: Partnership for Development” seminar.   

The numbers in brackets provide cross reference to the Development Plan map above 
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Red Line and Airport Rail Link  

The Red Line is an ambitious plan to 
completely upgrade the existing SRT 
Bangkok Metropolitan network and rolling 
stock including the surrounding suburbs.  
It is intended to integrate it with the Airport 
Rail Link (ARL) that is currently being built 
to link the New Bangkok International 
Airport (NBIA) Suvarnabhumi airport and 
Phaya Thai station, including in-town check
-in facilities at Makkasan station. 

The scope includes all four main lines 
serving north, south, east and west 
Bangkok, providing fast commuter and 
mass rapid transit type services with the 
inclusion of long distance express services, 
with a new main terminus for all four lines 
being implemented at Bang Sue.  The 
original total route length was over 200 km 
but this was revised down to approximately 
110 km under the Dark and Light Red Line 
details presented by the Government. 

In addition to the ARL and Red Line 
projects final proposals have also been 
previously produced for an ARL Extension 
project creating a commuter and express 
link to Rangsit that would run parallel to 
the Red Line route.  It is not certain 
whether this project is still valid but if it 
does materialize it may potentially be 
extended further north creating a high-
speed rail link to satellite towns and other 
major population centres in Thailand. 

Double Tracking and Rail 
Rehabilitation 

SRT is currently in the middle of a major 
double tracking and track rehabilitation 
program of its predominantly single track 
network.  These projects are currently 
focussed on the Bangkok regional rail 
network and include the replacement of 
the ageing signalling and 
telecommunications systems with modern 
equipment. 

Stage 1 covering the central Bangkok 
area and Stages 2 and 3 extending double 
track coverage to outer Bangkok have 
been completed. 

The second phase of double tracking 
projects from Chachoengsao to the port at 
Laem Chabang is expected to commence 
shortly.  

The other sections of this second 
phase also include over 700 km of 
nationwide double tracking projects, as 
shown in Figure 2. 

 

OTHER TRANSPORTATION 
DEVELOPMENT 
Another major initiative announced at the 
Partnership for Development Seminar was 
the expansion and creation of new port 
facilities in Thailand to create new shipping 
routes and further position Thailand as a 
regional freight transport hub.   

To accomplish this, new port facilities at 
Songkhla on the East coast and at Pak Bara 
on the West coast would be constructed.  It 
was proposed to link these two ports with 
a new 130 km rail “land bridge” providing 
modern freight carrying capabilities.  
Further double tracking upgrade and new 
interfacing lines could then link these 
southern ports to central Thailand, further 
integrating the country’s rail network. 

While the projects listed above 
represent the main known opportunities in 
Thailand for the next five to ten years or 
so, there are many other proposals waiting 
to be brought forward and some other 
interesting rail-related opportunities aimed 
at improving the integration and efficiency 
of the various rail lines. 

The Government is looking at major 
reforms in how it runs the rail and metro 
operations.  Various options have been put 
forward including concessions similar to 
those given to BTS and BMCL, and partner-
ships with private operating companies.  
The current thinking appears to prefer one 
or two private operating companies for the 
SRT and MRTA lines, with State ownership 
of the network infrastructure.  It is believed 
that a number of major Asian rail operators 
have expressed interest.  Proposals 
submitted for the requested lines under 
the new bidding strategy may go as far as 
proposing these functions as well as possibly 
following the Design, Build Operate model. 

Great interest has been expressed in 
an integrated automatic fare collection 
system for all public transportation, similar 
to the Octopus system in Hong Kong.  The 
Government, SRT and MRTA are acutely 
aware of the benefits of an integrated 
ticket system that will set the future 
system-wide standard for automatic fare 
collection.  Attempts are being made to 
allow for an easy migration from the 
current standalone systems, and it is 
hoped that a system-wide automatic fare 
collection system can be implemented in 
the next few years. 

Progress to date 

Significant progress has been made in 
realising a number of the planned Thailand 
Rail projects.  This has included tenders, 
now following a more formal detailed 
specification basis, being awarded and 
works commencing on ambitious upgrade 
works for the existing “Skytrain” network 
and issuing of tenders for certain aspects 
of the SRT Red Line and double tracking 
projects.  

SRT Red Line (Dark and Light) 

The Red line, as previously explained, is a 
major upgrade to the existing SRT Bangkok 
metropolitan and suburban network, 
raising the standard of services and 
performance to a level comparable with 
that enjoyed by developed countries in 
Asia such as Hong Kong and in the 
Western world.  It will require the complete 
rebuild of the infrastructure along the 
current SRT right of way including elevation 
of the track on viaducts for all inner city 
sections.  This will involve the introduction 
of advanced railway operations systems 
for communications, signalling and 
ticketing, electrification of all tracks and 
significant amounts of new rolling stock, 
and will create a modern City Line service 
while maintaining access for long distance 
trains to central Bangkok. 

The works have now been split into 
sections as shown in the following table. 

The central focus of the Red Line is a 
new inter-modal transport hub at Bang Sue 
Station near the centre of Bangkok.   

Bang Sue to 
Taling Chan 

West 
Line 

15 km 

Bang Sue to 
Rangsit 

North 
Line 

26 km 

Bang Sue to 
Hua Lamphong 

South 
Line 

6 km 

Bang Sue to 
Hua Mak 

East 
Line 

18 km 
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The first phase of this terminal will 
require construction of a major new multi-
level complex accommodating a passenger 
concourse and twelve platforms, eight for 
long distance and four for city line trains, 
with space for future expansion to cater for 
increased patronage and other expected 
new lines. 

A recent press article reported that the 
Government has approved the Red Line 
project and said the previous Prime Minister 
Surayud Chulanont directed cabinet ministers 
to accelerate the works so that the Bang Sue 
terminal and the majority of upgraded lines 
would be ready to open in 2012.  

Purple Line 

The project has been officially approved by 
the Thai Government and the final revision 
of the tender documents is very nearly 
complete.  The controlling Government 
authority MRTA was recently reported to be 
preparing to release the funds allocated for 
land appropriation requiring construction to 
begin by Mid 2008.  

Sky Train Green Lines upgrade 
& extensions 

The Skytrain operator BTSC has embarked 
on an ambitious upgrade plan for the 
existing network and associated systems.  
At the same time the Bangkok Metropolitan 
Authority, BMA, is constructing two 
extensions to the system and further 
expansion is planned. 

Contracts have recently been awarded, 
to Bombardier Transportation for re-signalling 
of the entire 23 km network and to Chinese 
rolling stock manufacturer CRC for the 
supply of twelve train sets of four cars 
each.  Another project, to upgrade the 
current operations radio system to a digital 
TETRA-based network, commenced recently.  
It is understood that further works are in 
the pipeline to expand the Mo Chit Depot 
facility to accommodate the new rolling 
stock when it is delivered. 

The 2.2 km BTS Silom Line extension 
across the river has been constructed for 
some time with the installation of 
trackwork being completed recently.  
Tenders for the rail systems contract have 
recently been issued.  When completed it 
will enable passenger service to commence 
within approximately a year from now.  
Construction of the 5.5 km Om Nut 
extension is in an advanced stage so it is 
expected that the rail systems contracts 
are likely to be awarded during the course 
of 2008. 

SRT Double Tracking Project  
Stage 4–Chachoengsao to Laem Chabang port 

The project is part of an ongoing programme to increase the capacity of the existing State 
Railways of Thailand network.  This phase requires the double tracking of 78 km of mixed 
passenger/freight heavy rail line, including replacement of signalling and 
telecommunications systems.  

It is also understood that 
the terms of reference for 
consultancy services to design 
and prepare tender documents 
for Stage 5 have recently been 
issued.  This double tracking 
project will extend the recently 
completed double tracking at 
Chachaengsao up to Khamg 
Khoi, a distance of some 
106 km as shown in Figure 3, 
forming an important 
alternative freight route 
bypassing Bangkok. 

 
 

Updates on the other projects 

Blue Line Extension Tender documents were completed some time ago and are  
  now awaiting decision when to issue which may possibly be  
  this year 
Orange Line On hold 
Yellow Line Consultancy contract for feasibility study has commenced 
Pink Line Consultancy contract for feasibility study has commenced 
Brown Line On hold 

Plans are also afoot for high speed rail links between the major population centres of 
Thailand.  A feasibility study for the first planned high speed line from Bangkok to Nakhon 
Ratchasima has been completed.  It is understood that the new Government is keen to 
investigate further the requirements for various high speed rail routes.  The natural pro-
gression of these long distance high speed links will be the much talked about Trans-Asia 
rail link.  

One final item of interest, although not rail related, is the current plan to implement 
modern “bus rapid transport” systems in both Bangkok and Chiang Mai, using dedicated 
bus lanes and advanced intelligent transportation systems that are very similar in nature 
to those required for modern railways. 

CONCLUSIONS 
It can bee seen that plans for the modernisation of the Thai Rail system infrastructure are 
progressing.  Great opportunities await rail industry companies who commit to working 
with Thailand in fulfilling the required infrastructure.  The successful completion of their 
plans is of great importance bringing many benefits, both social and economic, to the 
people of Thailand and indeed to some extent the rest of the South East Asian region.  

The above projects represent the main current activities and opportunities that are 
realistically expected to materialize in the near future providing substantial revenue possi-
bilities for the rail industry.  There are however many more plans for ambitious rail expan-
sion projects, both passenger and freight, over the next twenty years or so which will con-
tinue to make Thailand a very exciting market place for years to come. 
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To  maintain the competitive-
ness of rail over other transport modes, 
there is growing pressure for a reduction in 
the costs of what is a major proportion of 
the rail renewal cost, namely signalling.  
However front end cost is not the only 
concern — enhancing the flexibility of the 
core system, that is making it simpler to 
change something once installed, is 
becoming a more important concern for 
our customers.  Delivering this whilst 
improving the capability of the whole 
system to meet future service aspirations 
is a key challenge for today’s signal 
engineers.  

One perceived solution often quoted is 
that to achieve these aims infrastructure 
managers should implement novel 
technology tried and tested elsewhere.  To 
achieve a reduction in the signalling 
renewal cost, new train detection solutions 
could be implemented to facilitate a step 
change in the way we control trains.  

Advances in train detection have been 
applied to mass transit railways and some 
freight routes.  In recognising this fact (see 
Ref. 1) the newly established IRSE Younger 
Members Forum launched a working 
group, to explore the different possibilities 
for novel train detection for 
implementation on main line railways and 
to propose a high level strategy for how 
this could be achieved whilst maintaining 
the safety of the railway. 

This paper outlines a strategy for the 
adoption of novel train detection systems 
on the main line railway, a strategy which 
of course is closely linked with the 
structure of the signalling system as a 
whole.  With this in mind the ERTMS/ETCS 
signalling system has been chosen as the 
most technologically and politically 
advanced of the existing solutions to 
facilitate the introduction of novel train 
detection systems. 

After an initial examination of what is 
already available in the market place, this 
paper argues what is still needed to 
complete the vision of a standardised 
signalling system less dependent upon 
proprietary technology and overly-complex 
devices.  

A technical appendix is provided to 
describe the key signalling challenge to be 
overcome, followed by a suggested 
timeline for the implementation of what 
has been proposed. 

Preliminary considerations 

Since the beginning of the railways train 
detection has been one of the main 
concerns of those persons in charge of 
organising the traffic.  The safety of the 
railway is assured by the safe detection of 
vehicles on the track and the correct 
setting of train paths across stations 
whenever a train has to move. 

Different systems of detecting the 
presence of vehicles have been developed, 
and after all these years we can say that 
just two systems have demonstrated both 
the capacity to cover the safety issues and 
the possibility to reach a good 
effectiveness when in operation.  These 
are track circuits and axle counters, which 
rely on well proved components whose 
development has taken in some cases 
nearly a century. 

In recent years however new ways of 
train detection have been developed, often 
combined with modern traffic 
management systems.  These systems 
have been developed particularly for 
metropolitan or heavy transit railways.  To 
date they have not been implemented 
widely on the main line railway. 

The application of novel train detection 
technology cannot be achieved in isolation.  
To make the necessary business case 
work, the implementation of novel train 
detection should be part of a package.  
The business case can be enhanced by the 

introduction of modern signalling systems 
all around the world with large scale 
introduction of electronic devices, which 
could lead to an approach totally different 
from those adopted up to now. 

What has emerged from the beginning 
however is that the train detection strategy 
and the signalling system to be adopted 
are always correlated in such a strong way 
that it is often impossible to split them up 
and treat them separately.  That is why we 
need to start examining the signalling 
systems as a whole, so that we are able to 
understand how to introduce new way of 
detecting vehicles within a coordinated 
signalling system without incurring extra 
cost and, worse, extra complexity 
compared with existing systems. 

This paper outlines a number of train 
detection implementation strategies 
adopted in different situations and 
proposes one for application.  A series of 
steps together with suggested timeline to 
reach a smooth implementation of the 
strategy is then proposed. 

Existing signalling systems 

As well as many traditional signalling 
systems which have been developed in the 
early days of the railways in different 
countries (and even in parts of countries), 
there are many new signalling systems 
which are sure to replace the older ones in 
the years to come. 

This could dramatically reduce the 
number of different signalling systems 
around the world, resulting in a more 
standardised, and as such simplified, 
signalling interface.  All this should be 
compared though to what is happening 
within our neighbours’ world—speaking as 
railway people, which I guess we all are. 

In the road haulage industry, the 
extreme simplicity of the road rules and 
regulations enhances flexibility and 
economic advantage over the railways.  
The foreseen introduction of Gigaliners 
could erode the railways’ market share 
even further.  In the maritime industry, 
again the simplicity of the technology 
involved and the strong bias towards 
international traffic gives an added 
competitive advantage against rail. 

As well as the difficulties already 
mentioned, obsolescence of early 
computer-based electronic equipment 
poses a significant threat to the continuing 
operation of signalling as a system. 

Younger Members’ Forum Paper 

Next Generation Train Detection 
by Allessandro Pellerano 

 

Paper read in London on 13 February 2008. 
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All the above should lead us to the 
following conclusions: 

The market for new signalling systems 
should be looked at worldwide as a 
global single market, so that it can 
reach an industrial size which can reduce 
costs.  That is to say just one signalling 
system should be proposed, because 
otherwise the small production quantities 
involved mean that systems never 
progress beyond the prototype stage; 

The signalling system should be made 
of modules whose functions and 
interfaces are defined in an open 
manner, so that obsolescence of the 
technology of a single component can 
be overcome by developing the same 
component with new technology. 

In the following paragraphs there will be an 
explanation of the main signalling systems 
already developed, together with 
advantages and disadvantages. 

ERTMS/ETCS 

Perhaps the most practical choice for the 
“next generation” signalling system is one 
based upon ERTMS/ETCS, for the following 
reasons: 

ERTMS/ETCS is a system with great 
potential to facilitate a step change in 
the way we control trains.  Its reliability 
is being proved by successful applicat-
ions in Europe (the Mattstetten to 
Rothrist line in Switzerland being the 
main example), on both high speed and 
conventional lines; 
It is gaining acceptance outside Europe, 
the Chinese application termed CTCS 
being the main example.  This brings 
opportunities for substantial reductions 
of installed cost based on economy of 
scale; 
It can facilitate a change in the way 
projects are commissioned by enabling 
the majority of testing to be undertaken 
in a factory environment, so reducing 
the impact of signalling renewals on the 
operational railway; 
The system has the aim of an open 
system architecture with well-defined 
interfaces at its core.  This will reduce 
the railways’ reliance on proprietary 
equipment and boost competition in the 
signalling market, which will help in 
ensuring that advantage is taken of 
oppor-tunities for cost reduction as they 
arise. 

However at the moment there are a 
number of engineering challenges to 
overcome, including the following: 

The immaturity of the current specificat-
ions, which restricts its application on 
complex conventional lines and in 
station areas at the present time.  This 
is expected to be overcome when the 
next specification baseline (System 
Requirements Specification version 3.0.0) 
is brought out.  It is expected to include 
functional upgrades and to close out 
open issues relating to efficient 
operation of ETCS on freight corridors 
and the wider conventional network; 

Its lack of specification regarding the 
trackside infrastructure, including the 
so-called Chapter 6 which covers the 
functional specification for the Radio 
Block Centre (RBC); 

Reliance on existing odometry systems 
and train detection devices in the 
current specification, to allow for Level 
3-like functionality; 

Reliance on a small number of specialist 
signalling suppliers for the development 
of technical specifications and 
products.  This is expected to change 
once the specifications have become 
sufficiently mature that new entrants 
can come into the ERTMS/ETCS project 
without the need for substantial 
development work to understand the 
subtleties of the specifications. 

It is not the purpose of this paper to 
provide a full description of ETCS 
functionality. This has been done many 
times in other papers.  A reference to 
appropriate technical papers for more 
information regarding ETCS has been 
provided for further reading. 

NAJPTC 

On the opposite side of the Atlantic Ocean 
there are many projects on future signalling.  
The most relevant of these is perhaps the 
North American Joint Positive Train Control 
project (NAJPTC), an open architecture 
system due to replace traditional colour-
light signalling and manual operation on 
CTC (Track Warrant etc.).  The system has 
been judged economically sound.  It is 
based on satellite transmission of the 
position of the lead locomotive, which can 
in some circumstances remove the need 
for train position devices for movements 
on the main line at least. 

On the use of PTC there has been a lot 
of discussion about costs.  The system has 
gained acceptance from two or three large 
American networks in the last years, although 
some companies have withdrawn from the 
project due to the high costs involved. 

Other systems 

A number of other train control systems 
have been developed recently around the 
world.  Of particular interest are the one 
used on some short lines in Japan, and the 
plethora of new systems based on the use 
of the global positioning system (GPS) to 
detect train position.  

Unfortunately these systems can be 
seen as being solutions to specific problems 
at specific locations, and cannot be taken 
as the basis for a signalling system that 
could be a global solution.  

Need for new architecture—a 
proactive example 

To reduce the cost of signalling further 
there is a need to integrate all the 
functions performed currently by the 
different parts of the signalling.  These 
divide up broadly as follows (see Figure 1): 

GestioneGestione ACVACVGestioneGestione ACVACVGestioneGestione ACVACVGestioneGestione ACVACVGestioneGestione ACVACV

RBCRBCRBCRBCRBCRBC

Centralized Command Centralized Command 
& Control& Control

Peripheral (long distance telecommunication Peripheral (long distance telecommunication 
network)network)

RBCRBCIXL IXL -- CC

IXL ManagerIXL Manager

Gateway

BTSBTS

BTSBTSBTSBTS

BTSBTS

Peripheral (physical rail network)Peripheral (physical rail network)

ReceiverReceiver

Line block

Switch

IXL IXL -- LL

BTSBTS

Switch

ReceiverReceiver

BTSBTS

BTSBTS

Station A                                           Station BStation A                                           Station B

Line blockFigure 1:  
Proposed signalling system structure 
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Interlocking functions, which look after 
the safe routeing of trains within 
complex areas, typically with one or 
more sets of points; 
Functions relating to maintaining the 
separation of trains in open line 
sections.  These are usually performed 
by separate devices, but are integrated 
into the interlocking in some 
circumstances depending on the 
traditions of the railway, for example 
those following German practice; 
Operation, control and protection 
functions, which are performed by 
separate devices such as those defined 
in the ERTMS/ETCS specifications. 

The proposal is straightforward — to 
integrate the different functions into a 
single electronic equipment able to 
perform all the necessary tasks within a 
given operating area. 

This should however be based entirely 
on existing signalling systems in order to 
gain the advantage of using proven 
building blocks.  This is exactly what has 
been done in the development of the so-
called ERTMS/ETCS Regional, which is 
based on ERTMS/ETCS specifications but 
with a significantly reduced need for 
signalling equipment. 

What follows will address the need to 
progress further in that direction, including 
the missing issues required to transform 
the signalling architecture into something 
which can be adopted generally for railway 
lines of all kinds.  This means that the 
system architecture will have to fit the 
needs not only of lightly-used lines but of 
main lines with their greater demands as 
well.  This will lead to the maximum benefit 
from having common basic principles and 
common system components. 

Technical proposal for a new 
train detection strategy 

Having to develop a new train detection 
system means that the burden should be 
shifted from the trackside to the on-board 
part of the signalling system.  If we want to 
get rid as far as possible of the train 
detection devices which are currently 
installed in the interlocking, the only 
strategy to adopt is one of monitoring the 
completeness of the train by means of an 
on-board unit and transmitting this 
information to the interlocking in a safe 
manner.  Such a strategy can be 
compatible only with PTC and ETCS, for the 
following reasons. 

TVM 
In the case of TVM data transmission 
between trackside and on-board units is 
closely linked to the use of coded track 
circuits.  Hence any attempt to do without 
traditional train detection systems is 
impossible with this technology. 

LZB 
In the case of LZB the similarities with 
ERTMS/ETCS are clear, but the need for 
the transmission cable inside the rails and 
for it to be twisted makes it a much more 
expensive system than ERTMS/ETCS, even 
though any kind of train detection can be 
used (axle counters being used in fact). 

That is why a new strategy for train 
detection is possible and moreover can be 
introduced into commercial use in a fairly 
short time.  It is based on on-board 
monitoring of the completeness of the 
train, so that the train itself can transmit to 
the trackside not only the position of its 
head end, but also the position of its tail 
end.  

In the following we will limit our 
analysis to the ETCS system.  The North 
American Joint PTC is a proprietary system 
with a lower degree of standardisation.  It 
has not been tested in a wide range of 
operating environments, and not all the 
parties are fully committed to it.  In brief it 
is in its infancy in comparison with ETCS, 
which has been and still is being tested in 
different operating environments — high 
speed lines, metro-like operation, regional 
lines, freight-only lines, regional lines with 
sparse traffic—with a high degree of 
success.  ETCS moreover is open to 
adaptation and can be implemented at 
different levels to meet the specific 
requirements of individual railways. 

First we must distinguish between a 
passenger and a freight train.  The former 
tends to have a fixed number of carriages 
and so can be thought of as being a 
unique set.  It is evident that this holds 
true for train sets ordered recently such as 
TGV, ICE, and electric and diesel multiple 
units for regional services.  As far as 
European railways are concerned though, 
even trains composed of vehicles of older 
types are arranged in such a way that they 
can be treated as groups of carriages 
which are joined or separated only seldom, 
and then always in complete sets.  The 
same is not true for freight trains.  Usually 
a freight train is made up of separate 
wagons with no technical devices or 
energy supply, and they may have to be 

coupled and uncoupled any number of 
times. 

It is clear now that on passenger trains 
the task of monitoring completeness can 
be carried out by the train’s wire train bus 
(WTB), which usually takes care of other 
tasks already —  electric energy supply, 
remote control of traction units, seat 
reservation and other facilities for 
passengers, monitoring of important 
parameters and so on.  There is no reason 
moreover why this should not be done by 
means of proprietary protocols, since there 
is no adverse effect on the interoperability 
of the rolling stock concerned.  There may 
be an issue with coupling sets of different 
types, but that is a matter for commercial 
agreements between train operators and 
does not affect the signalling system. 

The same is not at all true for freight 
trains.  Here the ability to couple and 
uncouple single wagons easily is of 
paramount importance.  Any requirement 
for an additional device which would 
introduce complications in coupling and 
uncoupling, or even worse for a 
supplementary conductor along the train, 
must be avoided.  Train completeness 
should be monitored by means of a unique 
device at the tail end of the train, which 
might work with corresponding devices on 
the traction unit. 

The critical component for a new 
strategy is therefore the End of Train (EoT) 
device.  This should monitor the 
completeness of the train and transmit the 
information to the traction unit.  Onward 
transmission to the signalling system will 
be by means of well-known ETCS 
procedures.  There are many possible ways 
of doing this.  Most of them are listed and 
discussed in the Appendix where there is a 
technical report on the adoption of a 
common strategy to detect the 
completeness of freight trains. 

Apart from the method of monitoring 
completeness the new train detection 
strategy should be based on the following 
definite points: 

In normal operation train completeness 
should be monitored by the on-board 
device and the information sent to the 
trackside for the necessary action by 
the other parts of the ERTMS/ETCS 
signalling system.  This can be done in a 
relatively short time for passenger trains 
and in a slightly longer time for freight 
trains; 
In case of failures of the ERTMS/ETCS 
signalling system a default train 
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detection system should be adopted.  
This can be based on any kind of train 
detection system currently in use, for 
example track circuits or axle counters, 
or on a new one.  It is obvious that, 
being a default system, it can be 
simplified considerably in terms of 
equipment needed and information 
provided. 

The rules and operations of the signalling 
system are those relating to the 
superimposition of ERTMS/ETCS Level 2 
and Level 3.  This means that normally the 
Level 3 rules apply, but in the event of 
failure Level 2 rules should be adopted for 
recovery from the failure. 

It seems that the above is the way to 
go to reach a simple and efficient way of 
detecting the presence of trains and 
thereby getting the most out of existing 
infrastructure.  Please note however that 
before what has been described is 
introduced the following precautions are 
needed. 

Firstly the proposed system can only be 
used to handle the detection of trains as 
such, and not the detection of groups of 
vehicles, let alone a single vehicle.  This 
means that a different means of vehicle 
detection is needed within areas where 
anything other than complete trains is 
foreseen, for example stations or sidings.  
Please note that this is not a limitation, 
since the reduced scope of the task can 
greatly reduce the equipment that is 
needed in the interlocking and its relative 
complexity at the same time. 

Secondly, since the system proposed is 
highly dependent upon the interaction of 
on-board and trackside elements, there is 
a real possibility that a system failure in 
mid-section could lead to an unacceptable 
level of degradation of the signalling.  To 
limit the consequences of such a 
disruption we propose to superimpose on 
to the proposed system an alternative way 
of detecting trains with conventional 
methods, so that in case of severe 
disruption the time to recover can be 
greatly reduced.  Please note that this is 

not done on a “train by train” basis, but 
only in a cumulative way so as to avoid a 
single fault disrupting the whole line.  It is 
no different from the duplication that is 
provided within domestic power supplies 
so as to avoid leaving the whole house 
without electricity.  Even on this occasion 
this does not appear to be a limitation, 
since the reduced scope of the task can 
also reduce the amount of equipment 
needed and its relative complexity. 

To fulfil all the listed needs, the new 
signalling architecture should be as shown 
in Figure 1.  All the interlocking logic is 
contained in a central command and 
control room.  This room controls all the 
smallest stations along the trunk line and 
issues the interlocking commands to each 
of them.  It is identified in the figure by the 
IXL-L box, where the L stands for “Local.”  
The IXL-L is connected with the physical 
line (identified by the boxes labelled 
‘receiver’) by the same GSM-R network 
that is used to transfer ETCS command 
and control information to the trains. 

The receivers themselves are built in 
such a way that they can translate the 
information received from the IXL-L into 
signalling commands and forward them to 
the field equipment (points, crossings, line 
block).  At the same time they can feed the 
central command and control room with 
the current status of the signalling objects 
under their control. 

The underlying logic complies with the 
ERTMS/ETCS Level 3 specification, with 
residual traditional interlocking and line 
block logic (not shown) used to handle the 
possibility of managing trains that have not 
been equipped with the train 
completeness equipment and for any 
degradation of the system. 

Note that the above would apply to 
minor stations, with complex areas still 
being controlled by the traditional 
interlocking system.  However the 
proposed system can be used in complex 
areas needing only a modification of the 
interface with the central control room. 

Implementation proposal—
suggested steps 

As seen before, the structure of the 
signalling system proposed is very simple 
and absolutely flexible to accept any 
modification.  It is in fact similar to those 
cited as being the best signalling systems.  
The major obstacle towards the 
functioning of the system in practice is the 
End of Train device. 

The development of such a device is 
also critical to gaining the most out of 
ERTMS signalling.  That is why we suggest 
that, as the very first stage, there should 
be development of a more detailed 
engineering design for the EoT device, so 
that all the smallest particulars can be 
examined in detail and taken care of from 
the outset of system design. 

In the next stage it will be possible to 
draft the definition of basic physical 
parameters for EoT at European level with 
a reasonable confidence that it will work 
as expected to reach a proof of the 
soundness of the whole signalling system.  
Our current view is that this phase should 
be driven or backed by the European 
Railway Agency. 

A suggested timeline for the 
implementation of this strategy is shown in 
Figure 2 below. 

Summary 

The IRSE Young Members’ Forum, after an 
analysis of the structure of existing 
signalling systems, found that there are 
some interesting enhancements which are 
permitted by the adoption of more modern 
signalling standards, such as ERTMS/
ETCS.  As a consequence this paper 
delineates a different arrangement of 
existing technology to simplify further the 
structure of ETCS signalling, particularly in 
the area of train detection devices and the 
related interlocking logic.  After a 
description of the proposed signalling 
system, which is totally ETCS compliant, 
the train detection strategy is described in 
detail, with some hints regarding the 

Figure 2: Suggested Implementation Timeline 
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remaining parts of the proposed system.  
This means that the equipment needed 
both for the line and for stations can be 
greatly simplified, and so will enhance the 
competitiveness of the railway in comparison 
with other transportation modes. 

APPENDIX 

The critical component for a new strategy 
is the End of Train (EoT) device, whose 
purpose is to monitor the completeness of 
the train and transmit the information to 
the traction unit.  Onward transmission to 
the signalling system will be by well-estab-
lished ETCS procedures.  There are many 
possible ways of doing this.  Most of them 
are listed in the ERTMS functional require-
ment specification for the train integrity 
monitoring system, document (see ref. 5.), 
although strictly speaking that relates to 
ETCS.  From this the two most promising 
have been selected as follows: 

an ultrasound transmitter at the rear of 
the train, with acoustic transmission via 
the main brake pipe to a receiver in the 
leading vehicle;  
ultrasound transmitter and receiver on 
the leading vehicle, with measurement 
of reflection of the acoustic waves at 
the tail end of the train. 

In the document cited there are many 
other ways of achieving the desired result.  
They are listed below, with the reasons for 
discarding them. 

Test procedures based on monitoring 
the volume of the air flow in the main 
brake pipe, either at the leading vehicle 
only or at both ends of the train. 

The air flow in the brake pipe can vary 
greatly between long and short trains, even 
before the effects of braking and 
recharging the system are taken into 
account.  Moreover the greater insulation 
capabilities of rolling stock against air 
losses at couplings should be calculated 
correctly, which may introduce excessive 
difficulties in tuning the minimum 
acceptable level for leakage, which is a 
safety parameter. 

Main brake pipe air pressure monitor 
with a radio transmitter at the rear of the 
train and a radio receiver on the leading 
vehicle (one-way or two-way radio link). 

The air flow in the brake pipe can vary 
greatly between long and short trains even 
before the effects of braking and 
recharging the system are taken into 
account, and this has to be taken into 
account when comparing the different 
patterns at the head and at the rear of the 

train.  Moreover this system requires 
continuous radio transmission coverage, 
but GSM-R channels are a premium 
resource which can suffer from lack of 
availability. 

Monitoring of train length by satellite 
positioning (e.g. via GPS) at front and rear 
end of the train with radio transmission. 

This system requires continuous radio 
transmission coverage, but GSM-R 
channels are a premium resource which 
can suffer from lack of availability.  
Moreover it requires GPS coverage which 
can be difficult in tunnels or cuttings.  
Given the high proportion of urban areas 
and high speed lines, the extra burden of 
equipping such areas makes this strategy 
non-viable. 

Combined satellite and inertial 
navigation system for positioning of front 
and rear end with radio transmission. 

This system requires continuous radio 
transmission coverage, but GSM-R channels 
are a premium resource which can suffer 
from lack of availability.  Moreover it 
requires GPS coverage which can be 
difficult in tunnels or cuttings.  Given the 
high proportion of urban areas and high 
speed lines, the extra burden of equipping 
such areas makes this strategy non-viable. 

Monitoring of pressure and movement 
at the last wagon, information 
transmission via radio. 

This system requires continuous radio 
transmission coverage, but GSM-R 
channels are a premium resource which 
can suffer from lack of availability. 

Monitoring of train length by 
measurement of transmission time of 
radio signals between front and rear end 
of the train.  

This system like the previous one 
requires continuous radio transmission 
coverage, but GSM-R channels are a 
premium resource which can suffer from 
lack of availability. 

It seems that the most promising way 
of monitoring train completeness is 
adoption of the simple strategy of sending 
a continuous series of coded messages 
from the tail of the train to the head end, 
where the traction unit with its ERTMS/
ETCS devices is usually located. (In the 
case of a train which is being propelled the 
opposite applies—the messages are sent 
from the head to the tail of the train).  
These messages are of a fixed pattern, so 
that there is no need for any intelligent 
system outside the traction unit. 

The sending frequencies can be in the 
ultrasonic band, so that the continuity of 

the brake pipe and its standardisation 
guarantees the interoperability of the 
whole system. 

Moreover brake tests can be 
performed easily by the use of specially-
adopted tuning frequencies, thus 
safeguarding a critical element of any 
railway regulation. 
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1    Introduction 

The safe movement of trains on a railway 
network has been predicated on the train 
driver correctly observing and reacting to 
information presented; line-side signals 
are by far the most common means of 
presenting information to the train driver. 

Howker (1988) opined that when 
signal engineers present the end result of 
their endeavours to the train driver, they 
assume that the instruction presented will 
be acted upon correctly.  He concludes the 
paper by saying: 

“Can it be honestly believed that the 
driver needs no help both at high speed 
and in suburban operation? – the Author 
thinks not.” 

Whenever catastrophic accidents 
occur, railway organisations and 
governments have wrestled with the 
provision of technology to help the train 
driver.  It is not that the technology is not 
available; it is justifying the cost of its 
deployment.  An example of this 

technology is the Train Protection and 
Warning System (TPWS) deployed in the 
UK.  TPWS is a reactive system that 
applies brakes and brings the train to a 
halt after passing a signal at danger.  
Another technology is Automatic Train 
Protection (ATP) which continually monitors 
speed, enforces speed limits and stops the 
train prior to the signal at danger.  From 
Hopkins (2004) we know that the 
deployment of TPWS in the UK will result in 
£10 million per fatality prevented, and for 
ATP the result will be £30 million.  TPWS 
does not prevent SPAD events; it mitigates 
the consequences. ATP prevents SPAD 
events. 

The key factors in evaluating 
technology to help the train driver are the 
SPAD event frequency and the length of 
overshoot.  The SPAD event frequency is 
directly related to the number of STOP 
signals encountered, the reliability of the 
train driver when approaching a signal at 
STOP and the help the train driver has 
available.  

2    SPAD Events as a Safety 
Measure 

Rail regulators are acutely aware that 
SPAD events need to be managed if risks 
are to be managed.  SPAD events are now 
mandatory reportable events and are used 
as a safety performance measure.  Both 
the UK Rail Safety & Standards Board 
(RSSB) and the Australian Transport Safety 
Bureau (ATSB) publish SPAD event data. 

However, the monitoring of SPAD 
events is a lag indicator in that a railway 
organisation is only aware of a problem 
after the event. 

Even if all SPAD events were reported 
(and there is some doubt that they all are 
given that reporting is largely dependent 
on the train driver confessing), an 
increasing trend in the SPAD rate is only 
useful as a “heads-up” indicator.  Leveson 
(1995) highlights the drawbacks of using 
historical data, namely 1) the data and 
tasks from one system may not apply to a 
different system; and 2) data collection is 
often biased, incomplete or inaccurate. 

Comparing SPAD event counts across 
railway organisations or regulator 
jurisdictions is not very useful.  Table 1 
contains SPAD event counts for both 
Australia and the UK.  However, unless this 
data is normalised in a meaningful way 
(e.g. normalised by the number of STOP 
signals encountered), it is not very useful 
for benchmarking safety performance.  
This would allow benchmarking of driver 
reliability and provide some insight on 

Measuring Railway Signals 
Passed At Danger 
by George Nikandros and David Tombs 
Network Infrastructure, Queensland Railways Limited 

One of the key hazardous events in railways is signals passed at danger (SPAD).  SPAD 
events are relatively common, most with minor consequence.  However, SPAD events 
with catastrophic consequences happen sufficiently often to be a concern within the 
rail industry.  A SPAD event is a precursor to a train collision or derailment; hence 
there is a strong focus on measuring and reducing their frequency.   

The railway industry has fostered much research in the role of human factors in 
SPAD events.  Whilst this research has lead to improved selection and training for train 
drivers and better placement of line-side signals, SPAD events continue to occur and 
the rail industry is forced to consider expensive technology solutions.   

Driver error rates are low and may be approaching limits of human performance.  
While research to improve the reliability of the train driver continues, improvements 
are hard to measure meaningfully.   

This paper attempts to quantify driver reliability in relation to SPAD events.. 

Copyright © 2007, Australian Computer Society, Inc.  
This paper appeared at the 12th Australian Conference 
on Safety Critical Systems and Software, Adelaide.  
Conferences in Research and Practice in Information 
Technology (CRPIT), Vol. 86. Tony Cant, Ed. Reproduc-
tion for academic, not-for profit purposes permitted 
provided this text is included.  

Signals Passed at Danger Driver misjudged, completely missed while running and starting against signal 

    QLD SA WA VIC NSW Australia UK[1] 
Count 2002/03 116 16 19 35 96 282 384 

 2003/04 120 29 32 32 216 419 390 

 2004/05 111 21 48 38 207 425 353 

 2005/06 123 26 48 52 207 456 328 

 2006/07 NA NA NA NA NA NA NA 

Table 1:   
SPAD event data – Australia (ATSB, RSSB) 

[1] Data for 2003/04 onwards was derived from RSSB spad_report_q1_07.pdf.  
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network congestion.  Normalisation is 
based on the distance travelled by each 
train operating on the network of interest.  
Figure 1 shows normalised SPAD data 
from QR Limited (QR), formerly Queensland 
Rail.  

However, normalising using the 
distance travelled is not useful, as it 
provides no insight as to the reliability of 
train drivers in making critical decisions. 

For distance travelled normalised 
SPAD data to be meaningful, the number 
of signals encountered at STOP must be 
equally distributed over the area for which 
the train kilometre data relates.  If there 
are parts of the area considered where 
trains travel long distances before 
encountering a signal at STOP, then this 
will mask the true SPAD rate for the areas 
where trains travel short distances before 
encountering a STOP signal.  QR is a 
railway that has extremes of traffic density: 
the Brisbane Metro Area has a high 
number of train services over a relatively 
small area of the network; and remote 
areas of the network where trains travel 
large distances before encountering any 
opposing trains.  It is therefore expected 
that the SPAD per million train kilometres 
for the Brisbane Metro Area would be 
higher than the rate for QR overall.  This 
view is supported by the Railway Group UK 
(2003): 

Use of train mileage data to normalise 
SPADs (for example, per million train 
miles), is suspected to be biased 
against inner suburban train operations 
which experience higher signal density, 
greater propensity for approaching 
signals at danger and a higher intensity 
of traffic. 

For comparison purposes, the UK 
normalised SPAD rates are provided in 
Table 2.  The RSSB data has been 
converted from million train miles to 
million train kilometres for ease of 
comparison.  However, normalisation 

would have been more useful if it were 
based on STOP signals encountered.  This 
opinion is also shared by the Railway 
Group UK (2003): 

SPADs would, perhaps, be best 
normalised against the ‘number of red 
signals approached’.  Such data cannot 
be easily obtained and, by its very 
nature, would be affected by changes in 
operational circumstances. 

From Table 1, SPAD events in the UK 
have been gradually declining.  Table 2 
suggests that since 2004, the decline is 
driven by the decline in the SPAD events by 
the Freight Operating group whose SPAD 
rate improved 1.55 to 1.34.  This raises 
the question: is this decline the result of 
timetabling less conflicts i.e. a reduction in 
the number of STOP signals encountered 
or some human factors related 
improvement?  It should be noted that the 
rollout of TPWS ended around 2003/04.  
The presence of TPWS, at least initially, 
would make train drivers more cautious 
when approaching signals at STOP.  This 
may be an explanation for the UK 
statistics. 

Comparing the UK safety performance 
with QR suggests that QR has a worse 
safety performance. But does it? 

3    SPAD Events - Brisbane 
Metro Region 

The QR 2005/06 Annual Report 
highlighted a significant increase in the 
SPAD events on the 2004/05 results.  In 
response to this increase QR identified a 
number of strategies to redress this 
increase in the SPAD rate. 

QR is implementing several strategies.... 
including the driver monitoring 
programme, crew resource management 
methods, human factors approaches, 
and infrastructure improvements. 

A review of the Brisbane Metro Area 
SPAD events for the period 1 July 2000 to 
30 June 2006 showed that the 326 SPAD 
events over the six years occurred at 226 
different signals.  This strongly suggests 
that SPAD events, in the Brisbane Metro 
Area at least, are random in nature; such a 
distribution is unlikely to be the result of 

systemic issues, apart from a few problem 
multi-SPAD signals. 

However, this conclusion is only valid if 
the historical records for the period are 
accurate and complete.  It so happens that 
the train control system for the Brisbane 
Metro Area automatically announces and 
records SPAD events when they occur for 
some 70% of all signals.  However, this is 
close to 100% of the signals that trains are 
likely to encounter at STOP. 

4    SPAD Events of Interest 

Aside from defective signal design (e.g. 
insufficient braking distance), and rolling 
stock defects (e.g. faulty brakes), SPAD 
events largely occur as the result of human 
error by the driver.  Either the driver fails to 
take sufficient action at the signal warning 
of the STOP signal ahead, or the driver 
does take appropriate action at the 
warning signal, but then fails to control the 
train.  The more serious circumstance is 
when the driver does not observe the 
warning signal and does not respond until 
the STOP signal is seen.  It is also possible 
for the driver who failed to respond at the 
warning signal to also subsequently fail to 
observe the STOP signal.  However, this is 
considered a rare event; this is essentially 
two sequential errors by the driver and 
would only occur by deliberate action by 
the driver or if the driver were 
incapacitated in some way, in which case 
existing driver awareness systems should 
intervene. 

It is important to note that there may 
be factors that lead to the driver failing to 
observe signals, e.g. the physical 
placement of the signal may be such that it 
is difficult to observe.  So when we talk of 
driver error, we include all those things 
that could lead to the driver making the 
error. 

The SPAD events of interest are 
therefore those that occur when the STOP 
aspect is displayed correctly, in sufficient 
time for the train to be stopped at the 
signal; these are called Category A SPAD 
events in the UK.  This means that the 
signal design was not defective, nor was 
the train defective.  The SPAD events of 
interest are therefore those that arise from 
driver error related events: 

Misread – The driver fails to take 
sufficient action at the signal warning of 
the STOP signal ahead and only responds 
when the STOP is seen. 

Misjudgement – The driver takes 
sufficient action at the signal warning of 
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Figure 1:  SPAD data normalised to  
million train kilometres (QR) 

Operating 
Group 

2003 2004 2005 2006 

Passenger 0.64 0.54 0.53 0.52 

Freight 1.33 1.55 1.31 1.34 
Figure 2:  SPADs normalised by  
million train kilometres (RSSB)  
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the STOP signal ahead but the driver then 
fails to control the train. 

We have excluded SPAD events where 
drivers intentionally disregard signals. 

All of the SPAD events for the Brisbane 
Metro Area can be classified as either 
Misread or Misjudgement. 

4.1  Driver Error Causal Analysis 

There are many causal factors that could 
lead to a train driver making a Misread or 
Misjudgement e.g. driver missing cues, 
confusion as to which signal applies, 
underestimating the braking ability of the 
train, concentrating on the next platform 
stop, pressure to run to time etc.  There 
are also the particular environmental 
conditions, e.g. it may be raining, the driver 
may be distracted by radio voice traffic, he 
or she may be suffering from stress due to 
work related or personal issues, and other 
events e.g. being distracted by a 
trespasser, that could exist at the 
particular time the train is approaching a 
signal at STOP.  It is considered difficult to 
account for all these factors, let alone 
building and verifying the causal model 
(e.g. Fault Tree). 

In any case, what causes a train driver 
to suffer a SPAD event is not the key issue 
in quantifying the risk due to SPAD events; 
predicting the number of SPAD events and 
the distance travelled beyond the signal at 
STOP are the key issues.  We have already 
concluded in Section 3 that SPAD events 
in the Brisbane Metro Area are random 
driver failure events.  

4.2  Driver SPAD Rate 

From research into the number of STOP 
signals encountered and the number of 
train kilometres travelled in the Brisbane 
Metro Area, we have found that a SPAD 
rate of 1 SPAD per 10 000 STOP signals 
encountered, would equate to a SPAD rate 
per million train kilometres of 7, well above 
the 2005/06 average of 2.6 for all of QR.  
So it is reasonable to conclude that the 
SPAD rate per 10 000 STOP signals in the 
Brisbane Metro Area is less than 1. 

Smith (2005) gives some guidance 
data on human error rates.  Some of this 
data is reproduced in Table 3. 

Driving a train and responding to line-
side signals would at best be classed as a 
Routine task with care needed.  Failure to 
respond to a line-side signal displaying 
CAUTION or STOP would be of the simplest 
possible task category.  The Brisbane 
Metro Area is equipped with the British 

Rail Automatic Warning System (AWS) that 
annunciates signals displaying CAUTION or 
STOP aspects.  A SPAD rate of 1 SPAD per 
10 000 STOP signals encountered 
correlates well with the generic human 
error rate for similar class tasks.  However, 
the actual SPAD error rate is better; this 
can be attributable to the driver selection, 
training and professional driving programs.  
That said, attempts to further lower the 
train driver SPAD error rate in the Brisbane 
Metro Area by focussing on human factors 
are unlikely to produce any sustainable 
benefits. 

4.3   Signal SPAD Rate 

Whilst the average SPAD rate for the 
Brisbane Metro Area is less than 1 SPAD 
per 10 000 STOP signals encountered, 
further detailed analysis of the Brisbane 
Metro Area SPAD events showed that the 
likelihood of a SPAD was related to the 
ratio of the number of times approached at 
STOP compared to the number of times 
approached; the smaller the ratio, the 
higher the likelihood for a SPAD.   

For a STOP ratio of 0.001 i.e. one STOP 
approach in 1000 approaches, the prob-
ability of a SPAD event occurring is 10-3; 

for a STOP approach ratio of 0.99, the 
SPAD probability is 6.0 x 10-6. 

The relationship is depicted in Figure 2. 
The curve was derived by applying a curve 
fitting algorithm to actual QR data.  The 
equation has the form: 

 

Where k has a value close to 1. 

Using this relationship and the number 
of approaches when at STOP, it is possible 
to estimate the average SPAD frequency 
for a particular signal. 

A possible explanation for the higher 
SPAD probability for low STOP approach 
ratio signals is the train driver’s 
conditioned expectation that the signal is 
not at STOP. 

It must be emphasised that the 
relationship between the ratio of 
approaches at STOP and the likelihood of a 
SPAD to result is based solely on the 
analysis of SPAD event data for the 
Brisbane Metro Area.  It should not be 
inferred that the relationship identified 
applies to other rail systems of the state 
based regulator jurisdictions in Table 1. 

5    SPAD Risk 

Hazardous events are not the key issue. 
Railway safety standards e.g. the European 
CENELEC 50126, 50128, 50129 focus on 
the reduction of risk.  Table 1 shows only a 
modest decrease in the number of SPAD 
events in the UK despite the introduction 
of TPWS.  Whilst SPAD events are recorded 
and investigated, the focus is on the 
assessed risk level of each event.  Figure 3 
depicts the annual SPAD events for the UK 
since 2002 as raw SPAD counts and risk 
ranked counts. 

k
RATIOSPAD RP )(

Task & Classification 
Read/ 
reason 

Everyday 
yardstick 

Simplest possible task     

Fail to respond to annunciator 0.0001  

Fail to notice major cross-
roads 

 0.0005 

Routine simple task   
Read a checklist or digital 
display wrongly 

0.001  

Wrongly carry out a visual 
inspection for a defined 
criterion (e.g. leak) 

0.003  

Leave light on  0.003 

Routine task with care needed   
Record information or read 
graph wrongly 

0.01  

Wrong selection – vending 
machine 

 0.02 

Complicated non-routine task   
Fail to recognise incorrect 
status in roving inspection 

0.1  

Fail to act correctly after one 
minute in emergency situation 

0.9  

Table 3:  Generic human error rates  
(Smith, 2005) 

Figure 2:  SPAD Probability versus  
Red approach ratio 
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Figure 4 depicts the trend in the raw 
SPAD and the trend in the assessed risk 
associated with the SPAD events.  It is 
clear that TPWS has had a significant ef-
fect on the risk arising from SPAD events.  
Both Figures 3 and 4 suggests that the risk 
may have now reached a plateau. 

Whilst the after-the-event SPAD event 
risk is a better safety performance meas-
ure the raw SPAD count it is still a lag indi-
cator and does not provide any insight to 
level of the remaining (residual) risk. 

5.1   SPAD Distance 

The distance travelled after a SPAD event 
is a significant factor in the magnitude of 
the risk.  The further the train travels the 
more likely it will encounter another train, 
a level crossing user or suffer a derailment 
due to points and crossings not being set 
for the path taken. 

In Section 4.1, we noted that the dis-
tance travelled after a SPAD event does 
not seem to relate to the type of human 
error e.g. from the SPAD distance data it is 
not possible to categorise the human error 
cause by the SPAD distance.  All that can 
be said is that the long SPAD distances are 
more likely to be attributable to Misread 
type errors, especially where the driver 
does not realise that he or she has passed 
a signal at STOP and continues without 
trying to stop. 

For the UK, the RSSB (2007) SPAD risk 
ranking tool partitions the SPAD events by 
driver error into four groups.  Roughly 
speaking, Groups 1, 2 and 3 may be con-
sidered kinds of Misread and Group 4 a 
Misjudgement.  Over several years of data, 
roughly 5% of SPAD events are classed as 
a Misjudgement, with 37% having a high 

risk potential, while 40% in the Groups 1, 2 
and 3 have a high-risk potential. (Length of 
overrun is one factor in determining risk 
potential: an overrun of only a few metres 
is unlikely to lead to an accident.  On the 
UK scale, a score of 16+ is regarded as 
high-risk.)  No definite conclusion can be 
drawn but it suggests that Misreads are 
marginally worse than Misjudgements. 

This study shows another problem with 
investigating SPAD incidents from the hu-
man factors viewpoint.  Many SPAD events 
arise when the driver is distracted or inat-
tentive for multiple reasons (e.g. poor light-
ing, multi-tasking, tiredness) and probably 
involve a combination of misjudgement 
and misreading.  It is very hard to ascribe a 
single cause, which is why most of the 
incidents recorded by RSSB fall into a 
catch-all bucket (Group 2) rather than a 
specific braking misjudgement (Group 4) 
or misinterpretation of signal (Group 1).  

This is another instance of the data collec-
tion bias referred to in Section 2. 

This supports the view that statistical 
analysis of SPAD events should be under-
taken on the event outcome, not on the 
human causes. 

Using historical SPAD data we have 
quantified the likelihood of how far a train 
travels after a SPAD event.  Table 4 gives 
the likelihood of how far a train will travel 
should a SPAD event occur in the Brisbane 
Metro Area.  The particular probability val-
ues would be a reflection of the type of 
railway operation and therefore would not 
be applicable to other railway systems or 
regulator jurisdictions.  We have yet to 
extend this research to other areas of the 
QR network.  

The results for the Brisbane Metro Area 
enable us to better quantify the current 
risk level. 

Figure 3:  UK SPAD Trends  
(RSSB Summary Safety Performance Report – June 2007) 

Figure 4:  UK SPAD Trends  
(RSSB Monthly SPAD Report – May 2007) 
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5.2  STOP Signal Risk 

In Section 4, we determined the frequency 
of a SPAD event occurring.  In Section 5.1 
we determined the likelihood of how far a 
train will travel following a SPAD event. 

If we know the location of the point of 
mishap beyond the SPAD signal for the 
various accident scenarios of interest 
(which may be determined from 
infrastructure maps), we can quantitatively 
estimate the frequency of all mishaps of 
interest.  Assigning consequences to each 
of these mishaps will determine the risk 
for each signal.  This not only allows 
signals to be ranked in terms of their risk, 
but summing all the risks for all signals 
gives the existing total risk for the network 
of interest. 

The level of risk will determine whether 
or not additional risk reduction is required.  
Whether the treatment options considered 
address the frequency of the hazardous 

event (e.g. Automatic Train Protection 
(ATP) which automatically intervenes to 
prevent the SPAD event from occurring), or 
mitigate the consequences (e.g. TPWS), 
their benefit can be quantified on an 
individual signal basis.  

This also enables the quantification of 
availability requirements not only for the 
control system itself, but also from a 
deployment perspective: i.e. should the 
control system be deployed to all signals 
and all trains? 

6    Conclusion 

Quantifying human error by outcome 
rather than cause gives better insight to 
quantify the inherent risk in an 
undertaking.  We have been able to 
characterise the Brisbane Metro Area such 
that we can determine the frequency of 
SPAD events and the probability of the 
distance the train will travel following a 
SPAD event. 

The frequency of SPAD events and the 
severity of overrun is a function of how a 
signal is situated and operated, and of the 
type of train.  A model can be built from 
these factors to predict future SPAD risk, 
without detailing the causal human factors 
leading up to SPAD. 

We have determined that the SPAD 
human error rate for the Brisbane Metro 
Area operation correlates with accepted 
generic human error rates for similar 
tasks, further supporting our opinion that 
SPAD events are random failure (human 
error) events.  Whether this is typical for 
the train driver population though has not 
yet been researched.  Whilst the research 
for the Brisbane Metro Area could be 
extended to other areas of QR, the results 
would not be reflective of a metro type 
operation.  Ideally similar research needs 
to be undertaken in other similar metro 
type systems; only then may we verify our 
findings.  However, for this to occur, there 
needs to be data on the number of times 
trains approach signals at STOP; data 
which appears difficult to collect. 

In Section 1, we have highlighted the 
limitations of the raw SPAD count alone as 
a useful safety performance metric.  In 
Section 5, we highlighted the use in the UK 

of a SPAD risk metric to demonstrate that 
although SPAD events have decreased 
marginally, the risk associated with the 
SPAD events has significantly decreased. 
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SPAD Train Class 
Distance 

(m) 
Commuter Other 

>50 0.32 0.37 

>100 0.19 0.26 

>150 0.12 0.2 

>200 0.07 0.15 

Table 4:  SPAD Distance Probability 

Train Protection Warning System (TPWS) 
track-mounted antenna  

Photo:  Babcock 
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We  are accustomed 
to receiving IRSE 

NEWS on a regular basis.  A glossy 
publication of some 30 – 50 pages, 
containing a wealth of information on 
Institution activities accompanied by high 
quality photographs, will arrive at our 
homes on all but two months of the year.  
We assume, wrongly as it happens, that it 
was ever thus.  In fact, it is only twenty-five 
years since the first issue appeared as a 
modest six page black and white 
production carefully folded from one sheet 
of paper.  There were two photographs; 
Phillip Wiltshire looking very presidential 
and, for no apparent reason, an 
uninspiring view of the front end of a Hong 
Kong multiple unit train.  Editor Bobby 
Blyth pronounced his grand vision of four 
issues per annum.  

Since issue number one, there have 
been only four editors.  Mike Hewett 
succeeded Bobby in 1984 followed, in 
turn, by John Francis in 1989.  John’s reign 
lasted until 2004 when, on becoming 
Junior Vice President, he decided that it 
was an appropriate moment to hand the 
task over to someone else.  Ian Allison 
volunteered and, in an instant, was 
appointed by a grateful Council. 

A fact that is not generally appreciated 
by members is that the post of assistant 
Editor was created in 1989 to cope with 
the increasing workload brought about by 
the success of IRSE NEWS.  Tony 
Rowbotham offered his services and he is 
still there to this day.  Tony receives very 
little publicity for his hard work and his 
name only ever appears on page three and 
then, in the smallest font possible.  Even 
worse, it is a page that is rapidly passed 

over as it lacks that special photograph 
that immediately draws the readers’ 
attention to this particular page in other 
publications.  Ever sensitive to reader 
demand, the editorial team decided that 
all would change with issue 130.  They 
would pose for their first ever photo but 
strictly above shoulder height.  Reader 
reaction is awaited. 

Tony was born in Tulse Hill, a south 
London suburb, in 1940.  The family did 
not linger there after this event, moving to 
Salford to be out of reach of bombing 
raids. Well, it did not quite turn out the way 
that they had planned but they survived 
the experience and returned to London at 
the end of the war to live in West Dulwich. 
His father had his own business and his 
mother was a schoolteacher.  Railways 
had never been a feature of life in the 
Rowbotham family but Tony caught the 
bug at an early age.  His daily walk to 
school, the famous Dulwich College, 
coincided with the passing of the Night 
Ferry train from Paris with its distinctive 
blue carriages hauled by one of the 
Southern Railway’s West Country class 
locomotives.  Whilst at school, he attended 
a four day course on railway signalling in 
the Charing Cross Hotel. 

University followed at King’s College 
London where he obtained a degree in 
electrical engineering.  Signal engineering 
came near to upsetting the outcome when 
he was very late for the very first of his 
main exams due to problems with the Kent 
Coast electrification scheme.  During his 
time at university he had to find 
somewhere for vacation training.   

Clearly, the Charing Cross experience 
had left its mark as Tony decided on signal 
engineering, going to the Southern Region 
S&T department at Wimbledon for the first 
summer and to Westinghouse at 
Chippenham the following summer. 

On graduation, he started the search 
for work, preferably in the signal 
engineering industry.  AEI offered graduate 
apprenticeships in just about everything 
electrical so he made his way to 
Manchester for interview.  The company 
premises were in Westinghouse Road, no 
less, but the AEI Board seemed 
unconcerned.  Perhaps it attracted custom 
intended for another place.  Tony was 
appointed and handed over to the care of 
Ian Foster, David Stratton and Damion 
Poole.  There was a Bob Barnard 
somewhere but he was just a lad. 

Margam marshalling yard was his first 
experience of an AEI testing session.  
Initially, he was concerned that he was a 
victim of the humour reserved for 
newcomers on being told that fishing rods 
were part of a tester’s kit.  Were there 
culinary shortcomings in that part of the 
world?  Was it something even more 
alarming? He was relieved to find out that 
the rods had a vital part to play in the 
wagon speed control system.  A 
tachometer took the place of the reel and 
the hook was attached to cuts of wagons 
as they descended from the hump.  With 
this, buffering speed could be measured 
and retarder pressure adjusted to give the 
designed speed.  All very sensible until 
they found that wind direction and strength 
could make a mockery of all calculations.   

Personality Profile: 
Tony Rowbotham 
Assistant Editor, IRSE NEWS 
 

By Robin Nelson 

Mary and Tony enjoying a break from IRSE NEWS 



 

 

IR
SE

 

NEWS Issue 132             March 2008 17 

PERSONALITY PROFILE IR
SE

 

What do you do when a cut of wagons 
comes out of a siding and heads back 
towards the hump?  

Not surprisingly, AEI decided that there 
were more sensible ways of earning a 
living and left the marshalling yards to that 
other company.  Tony was allocated to the 
testers who were in demand pretty well 
everywhere in the UK for BR’s extensive 
programme of re-signalling.  Nuneaton, 
Watford Junction, Cheadle Hume, Gourock, 
Dartford, Trent, Saltley, King’s Cross, 
Cambridge and Carstairs became familiar 
places to him though few could provide 
material for after dinner discussions on 
possible holiday venues. 

However, he has a wealth of stories for 
the connoisseur of railway life behind the 
scenes.  Nuneaton was where the 
company made its first venture into 
geographical circuitry.  Cheadle Hume was 
the locality selected for an experiment in 
location cases made from fibreglass.  
Handling would be so easy.  On windy 
days, the installation staff received a free 
lesson on the principles of aviation.  

AEI were miffed with BR for awarding 
the re-signalling of Stoke to a parvenu 
company called ML, whose technicians 
then proceeded to install point machines 
at right angles to the running rail.  
Renfrewshire ladies carried out the wiring 
of Gourock relay room thus attracting the 
attention of the local press.  The purpose 
of the relay room did not feature in the 
subsequent coverage in the local papers. A 
missed sales opportunity! 

Geographical circuits were produced 
on long rolls and the only set of diagrams 
for Hatfield relay room disappeared when 
left propped against the waste paper 
basket. During the night, the cleaners 
made an excellent job of removing waste 
paper.  Design work had to be done all 
over again, undertaken by Tony at home 
for a week, and the outcome was a 
different quantity of relays.  Explain that to 
the client’s engineer! 

Merging with SGE required knowledge 
to be acquired on the company’s style of 
geographical interlocking.  At 
Peterborough, employing locals to wire the 
relay room came to grief when it was 
discovered too late in the day that no-one 
had given them guidance on colour coding 
of paired cables.  They had made their own 
interpretation.  Dartford had a crossover 
which, when operated for an up line to 
down line movement was defined by 

British Railways as lying in the normal 
position. This caused the geographical 
circuitry to have a nervous breakdown. 

Tony’s career also involved him with 
advances in signal engineering at Trent 
where vital reed was used and at 
Cambridge with the first panel processor. 

A major change in his career came 
when he joined Jim Waller’s technical 
directorate team where the principle 
activity would be the development of the 
ETRMS.  They were based at Croxley Green 
near Watford as the existing location at 
Borehamwood lacked the space to 
accommodate the three hundred staff who 
would be needed for the project.  Many 
were newcomers to the industry and Tony 
had the task of running a training school to 
tutor them in the basics of railway 
signalling.   

This led to the production of 
Institution’s loose-leaf book on the 
“Principles of Railway Signalling” much of 
which Tony produced and designed. Such 
was the success of the book that the 
Institution produced a fully bound version 
and he had a significant part with design 
and content.    

He has remained with the same 
company for all his working life, he thinks!  
Frequent changes of company name 
coupled with moves to different offices do 
become a little mind numbing after a 
while.  Anyway the various owners sure 
have had value from Tony during his 
career.  He’s been the manager for quality 
standards, the IRSE licensing scheme and 
document control.  Archivist was another 
responsibility and through his efforts, 
valuable historical records were preserved 
and eventually handed over to the care of 
the National Railway Museum at York.  

He retired in 2003 but only from 
ALSTOM, as it was called at the time.  We 
were all delighted that he would continue 
as Assistant Editor for the NEWS.  It’s a 
major task.  Articles, for which the only 
source is Institution members and staff, 
have to be knocked into shape to fit the 
available space.  Grammar, spelling and 
syntax may need to be tactfully adjusted.  
Jargon and abbreviations have to be 
eliminated.  Colour photographs, letters to 
the Editor and our hugely popular 
competitions all need space.  There can be 
no deviation from the agreed times for 
delivery of finalised copy to the printer. 

His escape from railways is music.  The 
violin is his instrument and has been since 
he was a boy.  He played in the London 
Schools Symphony Orchestra where Dr. 
Leslie Russell, the head of music for 
London County Council, provided the 
encouragement to reach the standards 
essential for adult orchestras.  As his job 
took him round the UK, he readily found a 
place in the local orchestra.  His life took a 
different turn when, on returning to 
London after his apprenticeship, he joined 
the London Junior Orchestra.  Sitting next 
to him in the second violin section was an 
attractive young girl called Mary. Marriage 
followed and they set up home in How 
Wood.  The St Albans How Wood, not the 
one near Paisley.  For many years, Mary 
was a teacher in schools in the St Albans/
Hertford area, and later a peripatetic 
teacher of music in Hertfordshire. 

As with so many IRSE members, 
railways are also a hobby.  Tony’s 
particular interest is pre-World War II 
electric traction.  Not surprisingly, he loves 
Switzerland and he has written articles for 
the Swiss Railway Society.  He was on 
holiday in Interlaken in 2006 at the same 
time as the Swiss Convention but we did 
not see him as he had contracted a very 
severe leg infection that put him in the 
local hospital for twelve days.  This was 
followed by a lengthy recovery period at 
home. 

By the summer of 2007, he had fully 
recovered and they set off for a holiday in 
Pembroke.  On their return home, Mary fell 
when entering the house and broke her 
ankle leaving Tony who has mobility 
difficulties, stranded in the car.  It was a 
particularly severe break and the following 
months proved to be a very difficult time 
for them.  Even the simplest of day to day 
household chores require a level of agility 
that you do not appreciate when all is 
going well.   

Our magazine was a great therapy for 
Tony.  A lengthy period of confinement at 
home needs a diversion of some sort and, 
thanks to information technology; he was 
able to continue with his involvement in 
the production line. 

Everything is back to normal in How 
Wood and his enthusiasm to be part of the 
News production team remains 
undiminished. 

 
That’s good IRSE NEWS! 
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Key appointments strengthen Invensys
Rail Group's Indian operations

Invensys Rail Group (IRG) has strengthened its Indian operations 
with two major managerial appointments.

They are new Managing Director Raviprakash Karcherla and 
new Head of Business Development Alok K Sinha.

With twenty five years of experience in the Indian rail industry, 
Karcherla has led IRG's signalling, aviation and process control 
business units from inception to today's profitable ventures.

He was also instrumental in putting together the ALSTOM 
signalling team in India that delivered the 
120 million Euro Delhi Metro Lines 1 and 
2 project in a record time. Karcherla also 
set up the ALSTOM engineering design 
centre responsible for "driverless" metros 
in Singapore and Lausanne, plus the 
world's first commercial ERTMS Level 2 
project between Rome and Napoli for 
Italy's high-speed line.

In addition, Karcherla has a long and 
successful track record of managing both 
large-scale technology transfers and the introduction of various 
high technology products such as bit coded track circuits to the 
Indian railways market.

For his part, Sinha brings 19 years of experience in the rail 
transportation and mass transit sector.

For almost a decade he was Head of Business Development, 
Sales and Marketing with Union Switch & Signal (now Ansaldo 
STS) and pioneered the introduction of advanced technologies 
such as electronic interlocking and ETCS on Indian railways.

Sinha worked for GEC-General Signal Borehamwood UK on its 
Delhi projects in the 1990s and was responsible for securing the 
largest signalling and telecommunications contract ever awarded 
by Indian Railways.

As well as being one of the best-known faces in the world of 
signalling and telecommunications for Indian Railways, Sinha has 
huge project execution experience, including conceptualisation, 
architecting, installation, commissioning, and achieving Indian 
Railway product qualification.

FLI Rail - Piling innovation into the rail market

FLI Structures is one of Britain's leading manufacturers of 
sustainable Helical Pile Foundation systems.  They are expanding 
their purpose built manufacturing facility with the addition of a 
new fabricating machine for Helical Piles.  

Considerable time savings are achieved by using FLI Helical 
Piles and Grillages to support various structures on the rail 
infrastructure in the place of traditional concrete foundations.  
The overall programme for the installation of new signal posts, 
gantries, location case and Principal Supply Point platforms and 
GSM-R Towers all benefit from the time saved during possessions 
by using Helical Piles and Grillages.

Jim Johnson (FLI's Rail Development Manager) advises "that 
further contracts for re-signalling projects covering signal posts, 
gantries, location case platforms, Principal Supply Point bases 
and GSM-R Tower bases are due to commence early 2008"
The development of the FLI range of products includes:

FLI Wall, which has the ability to act as a retaining structure 
and for forming refuges on the track; 
Hand installed single pile for supporting smaller speed signs, 
axle counters and similar signage which will allow 
installations to be carried out without the need for 
possessions.

Jim Johnson believes that the success of FLI's successful entry 
into the Rail market has been due to its commitment to high 
quality design, engineering and manufacturing standards. “With 
the industry facing stringent new environmental and financial 
challenges our skills in producing innovative and cost effective 
engineering solutions will prove to be of even more value to our 
customers.”

As part of FLI Structures development programme the 
company is now recruiting engineers to ensure its innovative 
design and quality are maintained in the market place.

Raviprakash Karcherla

Alok K Sinha
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Shanghai Metro's first driverless Integrated Supervisory Control System 
Westinghouse Rail Systems Australia, part of the Invensys Rail Group, together with a 
consortium led by NARI Group Corporation has been awarded a contract for the supply 
of the first driverless Integrated Supervisory Control System (ISCS) for Shanghai's 
Metro Line 10. 

The Line 10 project forms part of Shanghai Shentong Metro Group's railway 
network extension plans to ensure that expected 
passenger rail demands for the Shanghai World Expo in 
2010 can be met.  The line stretches 36 kilometres from 
New Jiangwan Town in the North, to Hongqiao Airport in 
the South West. 
The technology at the heart of the ISCS is SystematICST; 
the software platform that will integrate all control and 
communication systems for the control centre, backup 
control centre, depot, substations and at least 28 
underground stations. 
The consortium's tender proposal was awarded the 
highest total scores by an independent tender 
assessment panel using their SystematICST solution for 

integration, safety and performance in a metro control centre environment. 
 
 
 

Final Indonesian station gets green light for busy holiday period 
October 2007 marked a major milestone towards the successful completion of 
Invensys Rail Group's (IRG) Indonesian South Line Double Tracking (SLDT Phase 1) 
Project. 

The last of ten stations was provisionally handed over and returned to service.  
Yogyakarta station is a major station in Central Java and the last station on the SLDT 
Ph1 Project.  The station is controlled by a Siemens Relay interlocking MIS 801 and 
was modified by our people and our Subcontractors to allow a double line connection 
from the other nine Westrace controlled stations. 

The handover was particularly important to be completed because of the annual 
Lebaran holidays (a time when most Indonesian people travel for holidays back to their 
original home villages).  Over two million people move by train through Central Java so 
Yogyakarta had to be back in service. 

This final station handover was the culmination of many years of hard work by all 
the teams involved with the Indonesian projects.  It is expected that more projects will 
follow in Indonesia, furthering IRG's commitment to the Indonesian Railways.  IRG have 
maintained a full time presence in Indonesia since 1993.  Although this was the last 
station handover on the SLDT Phase 1, it is by no means the end of the project.  IRG 
still have many design and site activities to conclude including the final connections to 
the centralised traffic control 
(CTC) systems.  Additionally 
there is a two years warranty 
support period, so continuing 
support will be required from 
many departments and 
individuals within IRG. 

Ansaldo STS wins High Speed 
tender in Germany 

Through subsidiary Ansaldo Segnalamento 
Ferroviario, Ansaldo STS has been 
awarded an order by German railways 
Deutsche Bahn AG (DB AG) to design, 
build, install and put into operation 
signalling equipment for the High Speed 
section between Saarbrücken and 
Mannheim. The line is part of the POS 
Nord interoperable corridor that links 
Frankfurt to Paris, for which Ansaldo STS 
has already provided signalling for the 
entire French section.  The job is worth 
EUR 20.5 million. 

Ansaldo STS, which as main 
contractor is responsible for the whole 
project, has been awarded this order 
after a tough international competition 
involving all leading players in the sector. 

The project represents the first real 
application of the new ERTMS (European 
Rail Traffic Management System) tech-
nology level 1 and level 2 in Germany 
(after the Berlin-Leipzig pilot project) on 
a line that crosses national borders and 
currently uses traditional signalling 
equipment. 

The ERTMS system supplied by Ansaldo 
STS will ensure the interoperability of this 
line for all the trains of other countries 
interested in the corridor equipped with 
the same technology. It will also guarantee 
the highest level of safety of the line, 
increasing the flexibility of the operation. 

This job represents an important step 
forward for the company in a market that 
its leading competitors have dominated 
for some time, and consolidates its 
position of undisputed leader in the new 
ERTMS technology that it has already 
successfully applied in Italy (on the 
Rome-Naples and Turin-Novara lines) as 
well as Spain, France, the UK, the Czech 
Republic, Hungary, Romania, Bulgaria, 
Greece, India and China. 

In March 2007 Ansaldo STS formed 
a new company incorporated under 
German law, Ansaldo STS Deutschland, 
which will manage this project and which 
plans to carry out all activities intended 
to develop and consolidate the Ansaldo 
STS presence on the German signalling 
and transport systems market. 
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W here mechanical signal boxes are close together and the block 
sections are short, the distant signal of the signal box in 

advance is mounted on the same post as the rear signal box starting signal.  Figure one 
(above) shows an example of this arrangement.  When the distant and stop arms are 
mounted on the same post, it is essential that the 
distant signal cannot be cleared to the “off” position 
unless the stop signal has also been cleared to the 
“off” position.  Mechanical slotting is used to achieve 
this to the standard type known as the “drop off” slot. 

The weight bars operated from the signal boxes are 
both on a spindle below the pivot for the “drop off” 
arm.  The cross piece sits on the top of the weight bars, 
as per figure two (right).  Only when both the stop and 
distant corresponding signal box levers have both been pulled, will the centre “drop 
off” bar become free to rise and allow the distant signal arm to clear to the “off” 
position.  If either of the signal levers are replaced, the weight bar descending would 
force the “drop off” bar down and thus returning the distant signal arm to the caution 
position.  Normalising the stop signal lever replaces both signal arms, replacing the 
distant signal lever will only replace the distant signal arm. 

The “drop off” weight should be kept to a minimum, 
consistent with the smooth operation under all and any 
conditions.  If the weight is excessive, the control weights 
need to be increased.  This will result in heavier operation for the signaller and 
will increase the “hammer blow” on the side lever casting.   

All weight bars should be examined regularly for 
signs of breakage and damage, particularly around and 
across any holes.  A broken weight bar will result in a 
wrong side/high risk failure; too much return weight 
accentuates the danger.  By using an intermediate 
weight bar, the weight can be much reduced as most of 
the return weight can be mounted on this equipment 
rather than the actual slot.  This will then give smoother 
working and less wear on all the moving parts. 

 
The IRSE NEWS team look forward to receiving your 

telecommunication and non-UK contributions for this 
feature in due course. 

Technical Tips No.7 

Mechanical Signal Slotting (UK Practice) 

by Ian Allison 
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T he Snowdon Mountain Railway, Britain’s only 
passenger carrying rack and pinion line, climbs  

961m from its base station in North Wales at Llanberis to just below 
the summit of Yr Wyddfa (commonly known in English as Snowdon). 

Although the line was originally fully signalled, for many years it 
operated with simple telephone block and “block tickets” issued by 
“Blockmen” at the termini and passing places.  More recently, the 
loops at Hebron and Halfway were “automated” with the points activated by treadles.  Very basic indicators 
(using road vehicle brake and indicator lights (red/yellow) were provided to indicate the position of the points.  
Clogwyn Loop remained (and remains) manually operated from a Steven’s “Knee Frame”.  All block working is 
now under the direct supervision of the Traffic Controller at Llanberis, who authorises train movements by 
radio.  The guards maintain “Block Tickets” detailing the time authorisation to enter a section is given. 

New LED “Signals” have been provided at Hebron and Halfway, these have the following meanings: 

Steady Red:  Points locked or lying for an opposing move.  Stop; 

Flashing Red: Point control faulty.  Stop and advise Traffic Controller and await instructions; 

Flashing Yellow: Points available to be locked and/or operated; 

Steady Yellow:  Points set and locked for train movement to proceed when authorised. 
It should be noted that both the red and yellow aspects are exhibited from a single head, with the red bisected 
by the yellow.  For diverging movements, the head is inclined so that the yellow bar indicates the direction of 
divergence. 

Setting and locking of the 
facing points for a movement 
arriving at a passing place are 
initiated by treadle, trailing 
points for a departure by a 
hand held “Zapper” operated 
by the guard of Up trains (as 
he is at the top of the train) 
and the driver of Down trains 
(Up and Down are, naturally, 
used in their physical sense).  
A yellow signal for departure 
does not in itself authorise 
movement – this is given by 
the Traffic Controller. 

Similar signals are also 
provided to indicate the lie of 
the points for the platforms 
and for the newly installed 
“Summit Siding” at Llanberis.   

It is hoped to provide a 
more detailed article on the 
operation of the SMR in due 
course. 

Interesting Signals No.99 

Yr Wyddfa 
by Richard Lemon 

Photos:  Rob Dineen 

Signal showing fixed red     Signal showing yellow 

Below:  Close up of (unlit) signal head 

Curiosity  
Corner 

Most of our Curiosity Corner pictures feature antique bits of signalling.  This month’s picture is of 
something more modern — a railway, and therefore with a control system,  

but where is it and what is it for? 
We look forward to your responses in due course.   

The Contact details can be found on the News View page of this magazine.   
Please feel free to forward your high quality pictures for inclusion in this feature in the near 

future.. 

Photo:  Stuart Angill 
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Roger Rétiveau, who retired as the Head of 
Signalling from SNCF (French National 
Railways) in 1987 at the age of 63½, has for 
over 30 years been an active supporter of 
IRSE activities and especially of IRSE 
conventions, technical visits and other 
events involving French practice.

To thank Mr Rétiveau for his ardent 
support of the IRSE over so many years, the 
Council decided to include his name in the 
short list that had been proposed to receive the recently created 
“IRSE Merit Award”.

In a lunch that I organised early January in Paris, I had the 
pleasure to present the IRSE Merit Award to Mr Rétiveau.  The 
award is in the form of a plaque, which I handed over at this 
occasion on behalf of the President, Wim Coenraad.  Christian 
Sevestre, the current Chief Engineer in charge of SNCF 
Department of Signalling (IG/SF) – and another very active IRSE 
member - was also present at this ceremony.

May I take the opportunity of this article to remind members 
about the astonishing (and probably unique!) career of Roger 
Rétiveau.  He actually started working for the just born SNCF in 
October 1938 as an apprentice at the age of 14½ years.  In his 
early years of activity, he worked for the rolling stock department 
(steam locomotives in those times) for some time before moving 
to telecommunications where he spent much of his career.

Following the 1976 convention which had been held in 
France, during which Mr Rétiveau took an active part in 
presenting the first colour screens used for railway signalling in 
Toulouse Control Centre, Yves Paris (who became the first non-
British IRSE President in 1983) proposed him for membership of 
the IRSE and he joined as a Fellow in April 1977.

Subsequently, Mr Rétiveau followed closely the modernisation 
of main line railways in France, in Europe and also in overseas 
countries.  He took part in a number of international missions (we 
would say “benchmarking” working groups, today), including to 
Japan, Taiwan and the USA.  

Mr Rétiveau missed few IRSE Conventions, attending most of 
them from 1977 to 2006, the 2007 one missed for a very good 
reason, his granddaughter’s wedding having taken place close to 
the Rotterdam Convention dates. 

An important memory for him is the 1983 IRSE Convention that 
also took place in France, when nearly 300 attendees were able, in 
small groups of 4-6 persons, to take a cab ride at 260 km/h (the 
maximum speed on the Paris-Lyon High-Speed Line in its first years 
of operation; it is 300 km/h now).  

Later, Roger Rétiveau was amongst those creating the KVB, the 
SNCF Automatic Train Control, with over 8000 rolling stock and 
more than 25 000 signals and speed limit points equipped.

Leaving the railways after nearly 50 years of service, it is not 
difficult to say that Roger Rétiveau’s career has indeed been a 
(very) long, fruitful and varied one!  The IRSE must certainly be 
pleased to have included Mr Rétiveau among those having received 
the “IRSE Merit Award”.

Jacques Poré (President 2005-6) 

Survey of Members
During summer of last year, a survey form was sent to all members.  Over 500 were returned, and analysis of the results has taken 
longer than anticipated.  Nevertheless, that work is now nearing completion, and it is hoped that Council will be considering the 
results in April, and an update will be given to members in IRSE NEWS once that has been done.  A survey of former members is
now being planned and surveys of key employers and other stakeholders will take place after May.

Colin Porter, Chief Executive 

Roger Rétiveau, retired from
SNCF, receives IRSE Merit

Award
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In  an ‘IRSE Firsts’ article 
in the April 2007 issue 

of IRSE NEWS we learned that the 
Institution’s first lady member was Elsie 
Louisa Winterton.   Since that article was 
written we have heard from Elsie’s 
daughter, Jill Mackay, who has been able 
to tell us a little more about Elsie and her 
career in railway signalling. 

Elsie was born on 27 February 1897 in 
Reading, one of a working class family of 
eight girls.  At that time the Huntley and 
Palmers biscuit factory employed many of 
the workers in the area and Elsie’s father 
was employed as a tinsmith for the firm.  
However Elsie entered the service of the 
railway, joining the GWR at Reading in 
1915.  Her two younger sisters also 
followed her into the GWR and stayed until 
they retired in 1965.  In 1917 Elsie was 
appointed a draughtswoman in the Signal 
Department of the GWR at 80 Caversham 
Road, Reading (by this time many of the 
men were serving in the armed forces).  
After the end of the Great War and the 
return of the men from the forces Elsie, 
unlike many others, was not laid off.  
Between 1915 and 1924 she attended 
classes at University College, Reading 
where she gained prizes and distinction in 
many subjects including applied 
mechanics, machine construction, and 
mathematics.  In 1923 she was elected as 
an Associate Member (equivalent to the 
Member grade today) and thereby became 
the first lady member of the IRSE.  Elsie 
also found time to do illuminated lettering, 

played hockey for the local GWR team and 
successfully led a team in the first aid 
competitions. 

The man who became Elsie’s husband, 
Edward Charles Lovett Deacon, was also 
employed by the GWR at Reading.  Edward 
was born on 26 January 1898 in Reading 
and in 1914 entered the service of the 
GWR in the signal works and fitting 
machine shops of the Signal Department 
at Reading.  He became a junior 
draughtsman in the signal shops in 1914 
and in 1916 he enlisted in the Royal Flying 
Corps, serving as a wireless operator.  He 
went on to serve in the RAF and on 
demobilisation in 1919 was transferred to 
the Air Force Reserve.  He returned to his 
former position in the GWR signal works at 
Reading in 1919 and within a few months 
was promoted to become a draughtsman.  
In 1920 he left the railway to go and work 
as an Assistant Examiner in the Patent 
Office at 23 Southampton Buildings, 
London.  However in 1923 he returned to 
the GWR Signal Department at Reading as 
a draughtsman.  Like Elsie, he too studied 
at University College Reading, gaining good 
results and various prizes in machine 
construction and design as well as 
electricity and magnetism.  Whilst in 
London he continued his studies and 
matriculated from the Regent Street 
Polytechnic.  Edward was admitted as a 
Student member of the IRSE in 1920 and 
transferred to become an Associate 
Member in 1921.  He was also admitted 
as a Student member of the IEE in 1920 
and transferred to become a Graduate 
member of the IEE in 1922. 

It seems clear that both Elsie and 
Edward were energetic hard working young 
people, eager to learn all they could to 
progress their careers.  Since they lived in 
Reading, studied at the same college and 
were both employed in the GWR Signal 
Department at Reading it is little wonder 
that they became acquainted and in due 
course they formed a relationship that led 
to their marriage on 14 June 1930. 

As reported in the earlier article we 
know that Elsie attended the 1925 
Convention in Brussels, so it is no surprise 
that we now learn that in fact they both 
attended this, the first overseas, 
Convention of the Institution held on 19-23 
June 1925 to Brussels, Belgium and they 
are both shown in the photograph in the 
1925 Proceedings (see left, ELW and ECD 
marked). 

After their marriage, as was usual at 
the time, Elsie left work and also the IRSE.  
They bought a house to set up their home 
together in Caversham and in 1932 their 
first child Jill (the provider of much of the 
information for this article) was born and 
then in 1938, a son, Christopher.  
Unfortunately shortly after the outbreak of 
World War 2 in 1939 Edward fell very ill 
and died, leaving Elsie a widow to bring up 
their two small children on her own.  Elsie 
was taken back on the staff of the GWR 
Signal Department at Reading in a 
temporary position but in spite of her 
previous permanent employment she was 
never allowed to join the superannuation 
scheme and life was very difficult 
financially.  Elsie also developed severe 
asthma and eventually retired from the 
railway as a draughtswoman at the age of 
65 in 1962, but even after 37 years 
service to the GWR received no pension.  
Eventually she was granted a small ex-
gratia pension and she died in 1984 aged 
87 years. 

To complete Elsie’s story, both her 
daughter Jill and her son Christopher 
entered the education world.  Jill taught in 
schools and Christopher was a lecturer in 
fine art.  Jill has two girls, both teaching 
and a boy, who works in a bank in 
Edinburgh and who also has a daughter, 
Elsie’s great granddaughter!  Christopher 
has two sons and an adopted daughter.  
These two sons have their own businesses 
in London and one has three daughters 
and a son.  Four more great grandchildren 
of Elsie’s, but none of her descendants 
followed her into working for the railway! 

 I am grateful to Elsie’s daughter, Jill 
Mackay, who contacted the Institution and 
provided most of the information for this 
article about our first lady member.  The 
remainder of the information was found in 
the IRSE Proceedings. 

Elsie Louisa Winterton 
The IRSE’s first lady Member 

 

By Ken Burrage 

ELW ECD 
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York Section 
The Chairman, TTony Kornas, welcomed the 38 members and 
one guest to the technical meeting on Thursday 6 December 
2007, in the Courtyard Room of the Bar Convent, Blossom 
Street, York.  

Tony introduced CChris Binns, Programme Engineering 
Manger, Network Rail and invited him to give his paper, 
“Signalling Snapshot”. 

Chris began by outlining the background to Network 
Rail’s approach to the Control Period 3 (CP3) signalling 
programme.  In September 2002, all new signalling renewal 
projects were stopped due to escalating expenditure and the 
newly formed Network Rail (NR) Board approved a strategic 
shift to in-source front-end signalling design so that projects 
could be better defined and controlled.  In-house design 
teams would specify the requirement for the signalling 
renewal using scheme plan, and interlocking requirement 
specifications – producing outputs at GRIP Stage 4.   

As outline design activities would be in-sourced, the 
opportunity was created to standardise the design methods, 
and invest in tools to support the teams.  To develop this 
approach opportunities to combine signalling renewals with 
track renewals and layout re-modelling were sought.  At the 
same time there was a drive to achieve efficiencies increasing 
each year to a saving of 30% on 2003/4 prices by 2008/9. 

The Control Period 4 submission is £2.415bn and the 
work bank is predominately conventional signalling but does 
include the ERTMS migration programme.  There are key 
constraints on the work bank mainly the testing resource on 
Bank Holidays which limits number of SEUs commissioned 
per year.  To address this, the Test & Commissioning 
Capability WCI (World Class Initiative) will move to eight-hour 
commissioning possessions, use Plug & Play technology for 
simulators/off site testing and use an emulator for off-site 
system soak testing.  Additionally ERTMS must be the day 
job for the industry by CP5 (2014 onwards).  One of the key 
risks to deliverability will be the resource in the following 
areas; London, Thames Valley (Thameslink, Crossrail, 
Reading, 2012 Olympics, plus station enhancements) and 
Scotland (2014 Commonwealth Games, Airdrie to Bathgate, 
Glasgow Airport Rail Link).  This resource is being provided 
by NR through conversion courses for engineers from other 
industries e.g. Oil & Gas engineers, graduate recruitment, 
NR apprentice academy scheme uptake by suppliers and 
design work packages carried out in other Territories where 
possible. 

Chris outlined the ERTMS programme which began in 
June 2007 with the DfT decision to adopt ERTMS, the 
programme goal is to “make ERTMS day job for industry”.  
This will be achieved through the cross industry team, 
operating under NR governance.  About 120 people from 
NR, ATOC (Association of Train Operating Companies), 
Ansaldo, Systra, RSSB (Railway Safety and Standards Board) 
and TOCs (Train Operating Companies) are all working 
together towards the goal.  Risk based signal sighting was 
explored, along with the signalling schemes asset data store 
and automatic mapping from the measurement train to the 
signalling plan. 

 

Midland & North Western Section 
The Midland and North Western 
Section held its December 2007 
technical meeting at the premises 
of Signet Solutions Ltd at the 
Railway Technical Centre, Derby 
and the subject was 
‘Benchmarking Rail Systems: 
Singapore Metro’.  The paper was 
presented by Dr. DDaniel 
Woodland, Line upgrade 
Signalling Asset Engineer from 
London Underground Ltd. 

Daniel’s presentation was based on a series of benchmarking visits to 
Singapore as a LUL staff member with the supply chain (Bombardier and 
Westinghouse).  The input was also from some of his personal visits he 
has undertaken during visits to see his relatives.  He explained the 
overview of the visit scope, his observations and the lesson learnt in 
many areas.  These include signalling systems, control centres & room 
layouts, control system functionality, rolling stock and station systems.  
His observation is based on three operational Mass Rapid Transit (MRT) 
lines, one operational Light Rapid Transit (LRT) line and the further MRT 
line under construction (during author’s last visit). 

A various range of signalling systems are being used on those lines.  
The East West and North-South lines have Westinghouse signalling 
systems, containing relay based interlocking, coded track circuits for train 
detection and Automatic Train Protection (ATP) codes, platform based 
Platform ATO Communicator loops for Automatic Train Operation (ATO)  
data.  The signalling system on the Bukit Panjang LRT lines are the first 
generation computer based interlocking ‘Gealoc’, from ADtranz (now 
Bombardier) and this is totally a driverless operation, which includes 
movements to/from depot. 

The North-East line and Circle line are having SACEM signalling 
system, provided by Alstom.  This is a computer based interlocking at 
every station for the North-East line and one in the three stations of Circle 
line.  Wave guide transmission is used in both the lines, but Circle line 
uses this for non-signalling communication.  This is a bi-directional 
driverless operation.  LED signals are used in Circle line.  Daniel 
mentioned the advantages of bi-directional functionality, LED signals and 
the use of extensive trials and testing.  He commented the tolerance 
required to stable a train under moving block ATP and driverless 
operation are larger then the manual/fixed block railway and suggested 
system wide thinking to optimise investment and gain maximum benefits.  

The other lessons learned included having a viewing gallery in the 
control centres, provision of expansion and configurable desk layouts 
after the discussion on characteristics and features available in the four 
control centres and their room layouts.  He also compared the station 
layout and passenger’s facilities, including passenger information system, 
security etc and raised some concerns to look at.  Many features were 
also explained about the rolling stock in use from the different 
manufacturers.  Visibility and viewing angles from the cab, the functions 
and system reliability were mentioned.  Daniel indicated many lessons 
learnt from this visit contributed to include some of these in the London 
underground projects, mainly on Victoria Line and Sub-surface network.  
These are the Automatic Train Regulation variations, LED signals, 
Absolute Position Reference mounting, Control Centre planning and the 
driverless concepts and the many important features amongst them. 

I would like to thank Daniel for undertaking the presentation and 
Signet Solutions Ltd for providing the refreshments and the venue on 
behalf of our Section.            Buddhadev Dutta-Chowdhury 
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Half-day Seminar and 2007 Exam 
Review 

Thursday 24 January saw the annual event of the YM 
Annual General Meeting (AGM), Seminar and Exam 
Review.  The event took place at the IRSE headquarters 
in London.  Around 40 members attended the 
successful event which as usual, also included a 
number of presentations. 

Douglas Young (Chairman), NNevin Reddy (Treasurer) 
and DDamian Westerman (Publicity Secretary) were all 
standing down from the committee, and as such a new 
committee was born: 

Chairman – LLynsey Hunter 
Secretary – AAndrew Witton 
Treasurer – JJesper Philips 
Publicity Secretary – OOlga Wisniewska 
YM Forum Champion – RRob Ireland 
Management Committee Representative –  
Daniel Woodland. 

Our heartfelt thanks go to all the resigning committee 
members, for all your support over the last few years.  
Particular thanks must go to Douglas Young, who has 
tirelessly improved the YM in his two year chairmanship 
and remains enthusiastic to this day.  

Following the AGM, three, very different, sessions 
followed: 

Peter Woodbridge presented his guidance, in  
true whistle-stop fashion, on how to prepare for 
Module 2 - Signalling the Layout; 

Paul Fletcher from Network Rail, gave a robust 
presentation on getting the Programme Delivery 
right first time; 

Colin White from Transport for London took us  
on a historical journey from the birth of Signalling 
technology on the London Underground to the  
up-to-date technologies. 

Many thanks to all of the presenters for taking the time 
to prepare and present to us at this particular event. 

Lastly, following the delivery of the 2007 exam 
results, the exam committee attended to give us some 
much needed advice.  As seems to be becoming a 
tradition, Module One seems a particularly difficult 
module to pass.  We are grateful to the exam 
committee for spending time with us – hopefully there 
will be an improvement next year!   

We’d like any potential students to note that  
a new internet forum has been developed at 
www.irseexam.co.uk .  Here students can share 
information, and tutors can post answers to help 
multiple students concurrently.  Many thanks to  
Peter Martell for setting this up.  Finally, If there is 
anything you would like to see in the YM programme for 
the future, please don’t hesitate to get in touch.  

Lynsey Hunter 

From one Scot to Another 

A  handover of power somewhat akin to that of the UK Prime 
Minister took place recently, except in this case the 

outgoing incumbent had actively sought out their successor and the 
handover date was known well in advance.   

Doug Young stood down from the post of Chairman of the Younger 
Members at their AGM held on 24 January 2008 and is succeeded by 
Lynsey Hunter.   

Doug is a Glaswegian turned Southerner (in a exam study session held 
just south of the Thames he once famously described the geographical 
position of Colchester as being “in the North East”, showing how much his 
“home” point of reference had been reset to be central London), whereas 
Lynsey is now based in Glasgow (albeit with a national job) having been 
originally from Falkirk.  A further similarity is that both were recruited into 
the industry by the small MHA consultancy (which later became part of 
Lloyds Register Rail) and underwent a graduate training programme, which 
set them up for their subsequent success in the IRSE Exam. 

I have got to know personally both young people pretty well during 
recent years; they have attempted to educate me in what is considered to 
be “politically correct” in the 21st century to update my historic views.  
Hence I cannot even hint that they might possess different numbers of  
X & Y chromosomes, nor that one might be to the left of the other but I think 
I am still safe to indicate that Lynsey is the one in the photograph for whom 
more hair is visible. 

To thank Doug for the effort he had expended during the past few years, 
Lynsey presented him with a small gift.  This was a recently published book, 
“An Entry in the Train Register” which had been autographed by the author, 
John Francis.  I am sure that the growth of the YM under Doug’s leadership 
will be continued during the rule of “Chairman Hunter” and I wish her and 
the new committee every success. 

Peter Woodbridge 

Younger Members 
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THE WING AWARD FOR SAFETY  
CALL FOR NOMINATIONS 2008 

The "Wing Award for Safety" was introduced in 1994 to commemorate the life and 
work of the late Peter Wing, a Fellow of the Institution of Railway Signal Engineers 
and an employee of British Rail, who during his career made a major contribution to 
the cause of line side safety.  Peter Wing, whose career in BR spanned 31 years, 
spent much of his working life dedicated to the safety of his colleagues.  It was his 
care and concern that became the driving force behind the national campaign in 
1992/3 that was entitled "Dead Serious About Safety" and which had such a major 
impact in reducing the numbers of line side fatalities in subsequent years.  The 
Institution of Railway Signal Engineers administers the award scheme on behalf of 
Members of the Railway Group, the Railway Supply Industry and the Health & Safety 
Executive, who amongst others supported the formation of the Wing Award for 
Safety. 

Previous winners of the Wing Award have been; 

 1995 R Dickinson BR  2002 A Swann Safety Consultant 
 1996 W Hill  Amec  2003 A Nelson Railway Safety 
 1997 I Keys  LUL  2004 B West  Amey 
 1998 R Hickman Centrac 2005 P Broad Network Rail 
 1999 A Ross  LUL  2006 C Wheeler Railstaff 
 2000 A Franklin GTRM  2007 G Bickerdike 4X3 
 2001 P Graham Railtrack 
The award takes the form of a certificate and an amount of £500 to be devoted to 
personal development and will be made to an individual who has made an 
outstanding personal contribution to railway line-side track safety by, for example, 
coming forward with a novel idea for improving safety at the line-side, is a long term 
champion of improving track safety standards or has made a significant contribution 
to the awareness of track safety in their business. 

Any employee in a railway business or an associated industry is eligible for 
consideration for the Award and nominations are now invited for the 2008 Award.  
Please send nominations to Mr Colin Porter at the below listed address, by no later 
than 10 March 2008, together with information not exceeding 250 words in support 
of the nomination: 

Mr Colin Porter, IRSE Chief Executive, Institution of Railway Signal Engineers, 
4th Floor, 1 Birdcage Walk, Westminster, London SW1H 9JJ. 
Email: colin.porter@irse.org 
The award will be presented to the successful nominee at an Institution function 

later in 2008. 

Calling for Tutors 
As a result of the increased enrolment 
in the Central Queensland University 
(Australia) Railway Signalling Program 
this year (approximately 50) there is a 
need for an additional tutor.  The tu-
tor's role is to review and comment on 
the weekly assignments, review pro-
gress of the team project, monitor the 
technical aspects of student's pro-
gress and review overall assessments.  
The courses are conducted on-line so 
the tutor needs access to computers 
with internet connection (broadband 
preferred). 

Tutors are paid by the University at 
the standard tutor rates on a formula 
based on the number of students. 

This task might be ideal for mem-
bers who are retired or working part 
time and wish to help develop the 
future leaders in our industry. 

If you are interested please con-
tact one of the following: 

 
Les Brearley    +61 (0) 7 3868 9333  
brearley.les@ansaldo-sts.com.au 
Ken Kwong    +61 (0) 7 4930 9543  
k.kwong@cqu.edu.au 

Crossword No 5 
By Locking Fitter 

Across 
1 and 24 across Saltley and Trent 

were this system (12,12) 
8 One of 825 at York in 1951 (5) 
9 Shrill trumpet; rousing call to 

action (7) 
11 It can change your volts (11) 
13 Sounds like the 17th letter (3) 
14 The highest for steam is  

126 mph (5) 
16 What hens do (3) 
18 Essential for satisfactory      

operation of your points and 
signals (11) 

21 Enduring, permanent (7) 
23 A Jordanian city (5) 
24 See 1 across 

Down 
2 One of the IRSE’s aims is to........ (7) 
3 What a platelayer does to points (7) 
4 A fore-runner of AWS (3) 
5 A Middle Eastern country (6) 
6 A junction and an Inspecting  

Officer (7) 
7 You do not want this in your point 

machines! (4) 
10 Initials of “the Dockers’  

Umbrella” (3) 
12 Done or shown openly (5) 
13 Sounding like an Italian President (7) 
15 A European Country (7) 
16 Known today as a technician (7) 
17 Catch one for a lever (6) 
19 Woman living in a convent (3) 
20 An Italian peak (4) 
22 Mr Westinghouse’s abbreviated first 

name (3) 
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Dear Editors 

Response to the Lineside Telephone Editorial 
Following your editorial comment in the November edition of the IRSE NEWS I would 
like to make the following comment in response: 

There is still a future for the lineside telephone, but as GSM-R is progressively 
rolled out across the network, their use will indeed be limited.  As you correctly point 
out, with the introduction of GSM-R, a number of European railway infrastructure 
operators have been reducing, or completely removing, lineside telephones. 

As part of a strategic review, Network Rail has been reviewing the requirement for 
lineside telephones in a post GSM-R world.  We have also been assisting the RSSB’s 
research into this area with its T-629 project, Replacement of Fixed Lineside 
Telecommunications Infrastructure with Radio Solutions.  This report is the third in a 
series of three investigating the implications of removing fixed lineside telephones 
once GSM-R has been satisfactorily introduced.  This consultation has now concluded 
and recommends that the strategy should be developed to include removal of the 
majority of lineside telephones as an integral part of the roll out of GSM-R.  

Initial indications are that some form of fixed telephony will always be required, 
the prime example being the level crossing telephone, which other European 
operators do not have to provide to the same extent as Network Rail.  Fixed telephony 
may also be required for abnormal working scenarios, such as when  
GSM-R has to be taken out of service for maintenance or upgrading. 

In order to achieve this, there are a number of areas where a significant amount 
of development is required, including: 

Undertaking a survey of the current usage of lineside telephones in both a  
Cab Secure Radio and non Cab Secure Radio area to understand operational 
requirements in both normal and abnormal working scenarios; 

A reliable wireless telephone would be required as a solution for level crossing 
telephones, which must be vandal and theft proof; 

A means of independent remote powering of lineside infrastructure.   
The telecoms solution for a fixed mobile is relatively easy to provide; the more 
difficult part is providing a power source which is cost-effective, reliable and 
sustainable; 

Availability and reliability of the GSM-R system must be acceptable; this could be 
supplemented with roaming onto public GSM networks; 

With the introduction of FTN with over 2,000 plus transmission nodes, we will 
have the ability to provide some form of fixed telephony operating independently 
of GSM-R, with relatively short copper cable lengths, as required at key locations. 

These are all items which are being considered and are being worked on. 
We are also currently undertaking a number of trials on the control of possession 

management through the use of the GSM-R which will improve the communication at 
site and improve the amount of time it takes to set-up and give back a possession.  
This will ultimately mean that GSM-R will enable us to use possessions more 
productively while improving safety.  

The operations / maintenance teams are currently issued with GSM mobiles, the 
service being provided by a limited number of commercial mobile phone providers.  
The intention is that with the introduction of the General Purpose Handset (GPH) this 
would supplement the existing tariff services, and eventually even replace them as 
GSM-R service availability allows. 

In regards to ‘Plug Point’ telephones, these are located around the railway and 
can be used by anyone working lineside, including as track engineers and train 
drivers.  ’Plug points’ have over a number of years been removed and indeed only 
remain in a small number of areas where the National Radio Network (NRN) coverage 
is not suitable.  However, these will become redundant once GSM-R has been 
introduced, so will be removed.  

So the simple answer is yes, we believe we do still need lineside telephone in 
some limited form, but there may be other ways of providing these by using the  
GSM-R platform and FTN nodes. 

Paul Darlington, Acting Head of Telecoms Engineering, Network Rail 

"On" and "Off" and Charles Dickens. 
I seem to recall that the first GWR Rule Book 
(1841) described how Drivers must read the 
Crossbar signal; when its face is turned "on" to 
the Driver it means Stop and when turned "off" it 
means Proceed.  Unfortunately, I have no 
documentary proof of this.  Can anyone help?  
When I ran training courses, I used the example 
of the Detonator, which was invented in the 
same year, to explain these terms.  Detonator 
"on" the rail - Stop; Detonator "off' the rail - 
Proceed.  The last Crossbar signal was taken out 
of use in the 1960s or early 70s (Bourneville's 
private sidings?), while detonators were (are) still 
used. 

On the matter of the TV drama "The 
Signalman" by Charles Dickens, I believe the 
signal box at Highley on the SVR was used for 
the interior shots, and a dummy signal box was 
built by the film company close to Foley Park 
tunnel for the exterior shots.  If my memory 
serves, the interior shots did not feature any 
outside detail and the exterior shots did not 
show any inside detail.  Now that readers can 
check this for themselves by ordering the DVD, 
and assuming this letter is published, someone 
will probably write to say that my memory is 
faulty!  Incidentally, in February I acted as 
"liaison" between Signet Solutions and the West 
Somerset Railway during a Signalling Testers' 
Course for mechanical signalling.  A part of the 
course featured a couple of BTF training films 
from the 1950s (on DVD) and it transpired that 
none of the six participants had seen the films 
before.  However, they found them very effective 
in getting the technical detail across, while 
accepting the lack of hi-vis jackets and the 
commentator's "received pronunciation". 

British Transport Films staff were expert in 
both the transport business and film-making and 
therefore understood the environment in which 
their films were used.  Their engineering training 
films were excellent; nothing modern comes up 
to their standard, in my view, for conciseness, 
accuracy and clarity, while avoiding distractions 
like funky camera techniques and loud music!  
Sadly, BTF was rendered history by the BRB in 
the 1980s.  Perhaps Network Rail could create 
an "in-house" film unit to make their own training 
films, using a modern format of course.  After all, 
things work better in-house, don't they? 

Returning to the topic at the start of this 
letter, symbols and terminology were discussed 
during the course.  Only half the group was 
aware of the origins of H for Yellow, D for Green, 
O for resistor, H for capacitor, W for points, Y for 
Slot, etc., and they had learnt them during the 
Western courses I used to run!  It's a small world 
in signal engineering. 

M.B. (Mike) Hanscombe (Retired) 
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English – German Railway Signal 
Terminology Vocabulary 
For years now I have collected English and 
German terms from all sources accessible to 
me in order to create an up-to-date vocabulary 
in my spare time.  It has until now grown to 
some 150 pages of A4 but is littered with quite 
a number of translation queries.  In order to 
eliminate as many of them as possible, I am 
looking for somebody who ideally should be a 
native English speaker with sufficient 
knowledge of both British and German railway 
operation and railway signalling matters. 

We would then have to meet in person for a 
length of time to discuss uncertain terms and 
mutually arrive at an acceptable term in both 
languages.  From members in Switzerland it 
was suggested to include the result in the UIC 
collection of translation of terms. 

Whoever considers themselves sufficiently 
proficient, or knows someone who is, is invited 
to contact me by mail as below:  

14 Raven Road, Sedgefield 6573 
South Africa 
Alternatively by telephone or fax on  

 ++27 44 343 21 93. 
As can be seen from the above, the matter 

is not urgent and there is no e-mail address nor 
is there a cell-phone number, so whoever 
replies should be prepared for a “don’t rush 
me” approach.           Hans Lindenberg 

Annual Report on UK Engineering welcomes recent 
Government investment in Apprenticeships but highlights 

continuing concerns about further education 

The Engineering and Technology Board (ETB) in December 2007 launched 
Engineering UK 2007, its annual review of the engineering and technology 
labour market.  This year’s report highlights concerns over Government targets 
for doubling the number of apprenticeships by 2020.  It also underlines the need 
for Government, business, industry and the wider engineering community to work 
together to improve Further Education for the benefit of the economy. 

The report, which is the largest and most comprehensive to date, details a 
number of positive findings within the education sector, including a slow but 
steady growth in the number of pupils sitting chemistry, physics and maths A 
Levels and passing GCSE maths.  However, it also reveals a number of significant 
challenges to UK engineering, in particular a 26% decline in the number of 
learners taking Further Education engineering courses, including 
apprenticeships, over the last three years. 

Other key findings include the following: 

The proportion of young women sitting GCE A Level Chemistry has increased 
to 50%; 

The proportion of pupils passing GCSE maths at grades A-C had also risen 
(albeit slowly) to 55% this year; 

The number of engineering learners in Further Education has fallen by a 
quarter (26%) in the past three years; 

Engineering apprenticeship completion rates are hovering at three out of 
five; 

The proportion of female engineers remains low with women accounting for 
about 3% of apprentices and a similar proportion of registered engineers; 

Over half of engineering postgraduate students studying in the UK are from 
overseas; 

There has been a 45 % decline in the number of Electronic and Electrical 
Engineering undergraduates in the past five years. (i.e. the number of UK 
learners accepted onto electronic and electrical engineering courses); 

The number of registered engineers has declined by 21,500 in the past 
decade; 

The average age of registered engineers is increasing with a quarter of 
current CEngs are aged over 65. 

The above statistics should all be viewed in the context of a one-in-six (or 16 %) 
reduction in the number of 16 year olds (or young people of school leaving age) 
by 2018. 

Furthermore, Engineering UK 2007 also points out there will be a 16% 
decline in the number of 16 year olds by 2018.  This decline, coupled with 
increasing rates of participation in Higher Education, will leave a rapidly 
decreasing pool of potential apprentices to fulfil the Government’s ambitious 
target of a 60% increase in apprenticeships by 2010/11. 

Dr John Morton, Chief Executive of the ETB, said: 
“Whilst the ETB welcomes recent Government investment in apprenticeships 

across all ages, many more apprenticeship places need to be made available for 
the over 25s in order to combat the 16% decline in school-leavers by 2018.  In 
order to remain globally competitive, the engineering sector needs to attract 
career-movers and people in their twenties and thirties as well as highly 
motivated young people. “ 

“The ETB believes that the long-term solution to shortages of skilled 
engineers lies in Government, business, industry and the wider engineering 
community working together to widen access to engineering training at all levels 
and for all ages groups, as well as increasing capacity in the Further Education 
sector to cope with the demand created by current apprenticeship targets.“ 

Younger Members Continue to 
Support Students in Exam 

Preparation 
Following the great feedback to last year’s module 
5 training day, the Younger Members are planning 
to hold two exam training workshops this year.  The 
first will be held at Network Rail’s signalling 
training centre in Watford, and will focus on 
preparing to tackle the control table side of module 
3, while utilising the panel simulator to demon-
strate functionally the applicable interlocking.  This 
session will probably take place on a weekday in 
mid June, and is primarily intended for students 
who have already been preparing themselves for 
the examination. 

The second will be an opportunity for students 
to attend separate one day sessions on module 2 
and module 3.  Each will discuss a “model answer” 
to a mock exam which attendees should have 
attempted for themselves prior to the event.  It is 
anticipated that these sessions will be held in 
Derby on a Saturday and Sunday in August, thus 
allowing attendance at one or both, and a potential 
networking opportunity for anyone choosing to 
lodge locally. 

Potential delegates should look out for more 
information in future editions of IRSE NEWS. 
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Membership Matters 
Elections, Transfers, Resignations, Re-Instatements and Deaths 

ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Fellow 
Busemann A DB Netz 
Perraud O Alstom Transport 
Sarfati R Systra 

Member 
Copperthwaite J US&S Australia 
Cornelissen P Arcadis Nederland 
Hong H S Korea National Railroad College 
Shama A Mumbai Metro One 
Venkatramana Reddy K WS Atkins & Partners Overseas 

Associate Member 
Chan D M C MTR Corporation 
Chow K H MTR Corporation 
Gupta S WS Atkins & Partners Overseas 
Gupta S WS Atkins & Partners Overseas 
McRoberts L J Serco Docklands 
Nguyen C H Westinghouse Rail Systems Australia 
Yadava K K WS Atkins & Partners Overseas 

Accredited Technician 
Brammer R A Westinghouse Rail Systems 

Associate  
Briggs M Network Rail 
Bugg S A Siemens Transportation 
Burns M J Westinghouse Rail Systems 
Clarke K S Serco Docklands 
Fussell G J Ansaldo STS UK 
Georgiadis J John Holland Rail - Australia 
Halls D W O'Donnell Griffin 
Harry P C Network Rail 
Howcroft T Siemens Transportation Systems 
Kraviansky R Signalling Solutions 
Krishnan L N WS Atkins & Partners Overseas 
Li S Bechtel - USA 
Miller C S Serco Docklands 
Pearce B Mott MacDonald 
Peters S Network Rail 
Phankul A Bombardier Transportation 
Roberts P S Network Rail 
Roberts L Serco Docklands 
Uwalaka C B Thales Rail Signalling Solutions  

Student 
Abbey D R Siemens Transportation Systems 
Carvalho J Magnate Grey Box 
Chislett G J Amey Infrastructure Services 
Clark C P GrantRail Signalling  
Gibbons B Network Rail 
Kalka W Parsons Brinkerhoff 
Kipling M L Network Rail 
Langer P Network Rail 
Lloyd M J H Owen Williams 
Majola T W S Glasgow University 
Morrison M M Parsons Brinkerhoff 
Onrubia M Owen Williams Railways 
Theventhiran D A Signalling Solutions 
Stevens S Network Rail 
Wellings L United Group 
Willis D T Westinghouse Rail Systems 
Yorke S P Westinghouse Rail Systems 

TRANSFERS 

Associate Member to Member  
Gupta R WS Atkins & Partners Overseas 
Higgs K D Amey Infrastucture Services -  

  Owen William 
Huibers M Arcadis Nederland 
Hutton D J GrantRail Signalling 
Johnson S D Rail Accident Investigation Branch 
Rahman M-U Network Rail 
Shields D J Atkins Rail 
Wong K K Taiwan High Speed Rail Corp. 
White S G Network Rail 
 

Accredited Technician to Member  
Mills R E Carillion Rail 

Accredited Technician to Associate Member  
Fray J Self employed 

Associate to Associate Member  
Karunakar Reddy K  Atkins Rail - Sharjah 
Mukka V P Atkins Rail - Sharjah 

Student to Associate Member 
Allan D Siemens - Australia 
Samuel T L Network Rail 

Student to Accredited Technician 
Coulson S Westinghouse Rail Systems 

Student to Associate  
There are 101 ‘Students’, currently paying full subscriptions, 
who are transferred to the class of ‘Associate’. 
 
 

RESIGNATIONS 
Ingham  F J 
Melrose  B D 
Miller  C J 

 
 

RE-INSTATEMENTS 
Ran  U 
Tang  J 
Thielemans  I L M F 

 
 

DEATHS 

We regret to announce the death of the following member: 
 
Oxton  P G  
 

Current Membership Total is 4020 



We are currently looking for a number of licensed signalling design
engineers, and have positions for candidates of all experience levels
and licences. My clients are looking to pay above market rate for the
right candidates on both contract and permanent basis. The suitable
candidate will need to have experience on either mainline or London
Underground projects.

Please call Blair Hickman on 0117 970 7712 or e-mail
blair.hickman@epcglobal.com

Our client is seeking an experienced manager to drive forward a
multi-disciplinary programme team. In this key role you will review
project definition and design from the client side and assume
responsibility for compliance with legislation, standards and
procedures for design & construction. The successful candidate will
need to have experience on multi disciplinary projects coupled with a
strong signalling knowledge.

Please call Fiona Mcblain on 0117 970 7700 or email
fiona.macblain@epcglobal.com

We are currently supporting several large clients in delivering major
signalling projects, both metro and mainline. We would be very
interested to speak with any signalling specialists seeking a new
challenge. Whether your strengths are technical knowledge,
management of signalling projects or the ability to effectively
support a project team, we have many challenging roles that will
give you the opportunity to work on high profile projects.

Please call Ellen Hipkin on 0117 970 7709 or email
ellen.hipkin@epcglobal.com

Hiring
Recruiters

London,

Sheffield
&
Bristol

Need signalling staff?
We work with the industry’s
best senior specialists.
Vacancy Hotline:
0117 970 7700

EPCglobal’s Rail teams in Bristol and Sheffield are working with the industry’s largest active
employers to fill a variety of specialist and senior vacancies on projects across the UK.

We’ll give you direct, up to date information about what’s available in our market place and
current rates and salary packages for contract and permanent opportunities.


