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FFRONT COVER: Main Picture: Belonging to IRSE Member Dennis Howells MBE, GWR Steam Locomotive 0-6-0PT No.9466 is seen
here hauling a steam special to Ironbridge from Tyseley in the West Midlands on Saturday 3 November 2007, approaching the Saltley
Power Signal Box and its replacement, the West Midlands Signalling Control Centre. An Institution technical visit to these installations
and Leamington Spa will take place at the end of February 2008. Photo: Ian Allison
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Signalling Principles Designers
You will be responsible for the engineering
development of allocated proposals from
clarification of remit to completion. Duties will
include developing the engineering solutions
and proposals to satisfy the business case for
projects in the UK and Australia.

You must have a wide range of knowledge in
signalling systems and practices including
Control Tables, Track Plans, Bonding Plans and
Site Surveys. You will be responsible for carrying
out concept designs for contracts awarded to the
company in accordance with relevant design
requirements and principles. 

Senior Signalling Designers
We require a number of Signalling Designers
to produce designs in accordance with
relevant design requirements and principles.
Part of a team you will be working on major
projects within the UK and overseas.
Essential requirements for this role includes
experience of design work encompassing an
awareness of control tables, signalling power

requirements and interlocking principles.
IRSE Designers licence preferred but we will
also consider individuals ready to achieve or
working towards this. An up to date logbook
is a pre requisite.

Assistant Designers
We are currently looking for a number of
Assistant Designers to assist with signalling
design work under the direction of a licenced
designer. This role requires you to be flexible
in your work and have the ambition to
progress into a more senior design post.
IRSE Assistant Designers licence preferred but
we will also consider individuals ready to
achieve or working towards this. An up to date
logbook is a pre requisite.

Installations and Testing Engineers 
Installers: We also require personnel to work on
installing signal circuits and sub-systems and
installation of cables and routes. You should be
IRSE licensed (Assistant installer/ installer) 
1.2.110 or proactively working towards. 

Testers: We are currently looking to employ a
number of testing staff to include Principle
Testers, TIC’s MOd3 B’s and 3C’s.

We are trying to attract the best in the market so
pay and benefits will not be the issue. This is a
company that invests in its people in terms of
both training and development. There is a highly
competitive pay and a support structure offering
a clear framework of standards and
communication of responsibilities.

To Apply
Please email your CV indicating current salary
package to our retained consultant Ian Lyons at
Wallace Hind Selection. il@wallacehind.com
Or post your CV to: Ian Lyons, Wallace Hind
Selection, The old Vicarage, Duston, Northants,
NN5 6JB. Tel 01604 758857

SIGNALLING SPECIALISTS
Following our recent success in securing significant framework contracts, May Gurney are looking to
expand their Signalling business and strengthen their team by seeking top class signalling personnel.
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Haven’t we forgotten the people?
Occasionally we can hear such questions: haven’t we forgotten the signalman?  Haven’t 
we forgotten the driver?  Haven’t we forgotten the maintainer?  Etc… In short, haven’t we 
forgotten the people?

Railway signalling IS people
Railway signalling is not “plug and play”.  Railway signalling is a system.  It is an inter-
connected system that has interfaces all over the place.  And the rail transport business 
involves also infrastructure, track works, electrification, rolling stock, telecommunications, 
etc… All areas that need people; and specialised people (“experts”) who are of  
paramount importance from their design to the commissioning and the operation, and all 
along the life of the system for 30 to 40 years or more.

Railway signalling involves a full range of products, with many items of various sorts 
and for various goals, and, for the people in charge, it is therefore more “delicate” to fully 
appreciate railway signalling than more “stand alone” products, such as a locomotive or a 
piece of track for instance.

Rail safety involves three kinds of items: not only signalling products (from the train 
detection products to the interlockings), but also specific operational rules and, last but 
not least, people, who are trained and who precisely respect the rules, in all situations 
and without any question.  Railway people indeed make a key contribution to rail 
operation and to rail safety.

Technology changes mean a cultural revolution
For the railway signalling profession, technology changes, and the ways to tackle 

them, now seem often not to be efficient; at least not as they should be.  In fact, it seems 
rather that, the more modern the equipment, the worse its reliability; at least during the 
first years of operation. 

How to keep his role to the human being?
So, people have indeed a key role, several key roles in fact, in many areas of the rail 
business.  It is important that training courses are not only at a “system” and theoretical 
level, but that they go down to reality and to the practical side and involve common 
sense... and, as a matter of fact, it is not only training that is needed but, at the same 
time, power for operational decisions must be given to the people at the right level, where 
things happen, where people are on duty...

Railway signalling training should also pass sharp messages; such as: “railway 
signalling is a profession, not only a job”; and: “to work in rail safety, it is compulsory to 
know, first hand, how railway signalling works and why”.   Railway signalling is maybe, 
also, a way of thinking.  That is why people are so important in this area. 

So, in short, “Do not forget the people”.
Jacques PORÉ, IRSE Past President 2005-2006 

 for the IRSE NEWS Team 
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INTRODUCTION
In 1992 Clive Kessell presented a paper 
reviewing “Telecommunications on the 
Operating Railway.”  Much of the content 
of this paper remains very true, although 
systems have obviously moved on.  
However, a number of changes in the 
external environment have led to changes 
in current telecommunications projects.
These may be summarised as follows: 

Terrorism
It is interesting to note that Mr Kessell’s 
paper focuses on operational safety issues 
but does not mention security.  In the last 
fifteen years much has changed, with 
several transport systems becoming the 
target or suffering damage as a result of 
terrorist attacks, including: 

Tokyo in 1995; 
New York in 2001 (“9/11”);
Moscow in 2003; 
Madrid in 2004;
London on the 7 July 2005. 

The attacks demonstrate a changing 
profile of terrorism in that they sometimes 
use suicide bombers, are designed to 
attack multiple targets, cause mass 
casualties and maximise public anxiety. 

These incidents have resulted in 
operators facing a significant dilemma.  
They are clearly in the transport business 

with the objective of carrying passengers 
on trains, so just how far do they go to 
protect the public by taking security 
measures?

Railways, and Metro systems in 
particular, typically move large numbers of 
people with very short journey times with 
multiple entrances and exits.  Operators 
and police need to assess how to keep the 
public safe without causing chaos and 
undue delay with protection measures. 

Crime
Passenger security is an important factor 
for passengers travelling on our railway 
systems.  In the UK, whilst statistics show 
that violent crime on the railway is 
currently reducing in line with overall 
trends, there is an increase in low level 
disorder and anti-social behaviour that 
means passengers are more likely to fear 
becoming victims of crime. 

The trends in New York are interesting 
to note.  After a period of zero tolerance 
policing and capital investment designed 
to improve security, by 2002 the headlines 
ran, “Subway ridership at 50-year high, 
Subway crime at 30-year low.”  In the 
period between 1995 and 2006 subway 
ridership increased from 3.66 million 
passengers per day to over five million.  In 
the same period reported crime fell from 
over 6000 incidents per year to under 
3500.  Whilst the increase in ridership can 

be attributed to a number of factors, for 
example the economy, it is generally 
agreed that improved security contributed 
to passengers feeling safer, and to more 
willingness to travel by subway. 

In recent years we have seen a growing 
trend towards closed-circuit television 
(CCTV) monitoring our daily lives.  In the 
UK, the press were reporting around five 
million CCTV cameras in the UK, 
approximately one fifth of the CCTV 
cameras in the world.  Many railway 
administrations around the world are 
undertaking programmes to increase CCTV 
on stations. 

Technology development
In the last ten years the capability of our 
computers and modern 
telecommunication systems has increased 
enormously.  It is now possible to carry 
more data, process more inputs and 
provide more information.  For example, 
the computer memory capacity now 
available makes it possible to store high 
definition images for long durations.  
Applications such as intelligent image 
analysis and data mining provide practical 
mechanisms for management and 
interpretation of large volumes of data. 

As a result of the advances in 
telecommunications and computing a 
number of different communications 
subsystems can now be integrated to 
provide improved interfaces to the 
operator, with more decision-making 
support.  This is illustrated later in the 
paper in the East London and Dubai case 
studies, where in each case an integrated 
station management system is used to 
control the communications sub-systems.  

Radio standards have developed 
considerably in the last 15 years with GSM-
R or TETRA (Terrestrial Trunked Radio) 
being adopted by many railway 
administrations world-wide.  In addition 
WiFi systems are now in common use, 
within both home and business 
environments, enabling greater mobility.  
Technology is increasingly converging 
towards Internet Protocol (IP) networks 
with high capacity. 

Most modern trains are now equipped 
with Public Address (PA), video surveillance 
cameras and Digital Video Recorders 
(DVR).  They also have complex on-board 
electronic train management systems, 
which monitor and record performance.  As 
the operating environment moves towards 
performance based contracts, operators 

Integrated Communications & 
Security Systems 

A Global Perspective 

by Claire Porter BSc(Hons) MBA CEng MIEE FIRSE

Paper read in London on 16 January 2008. 

This paper aims to review some of the new applications operators are choosing to 
implement on modern railway telecommunications systems.  It reviews the changes in 
the environment driving these decisions and the business benefits associated with the 
applications.  The paper is not intended as a comprehensive review of all modern 
railway telecommunications systems, but it aims to look forward at projects that have 
recently been awarded and discuss new developments.  

The paper aims to take a global perspective focusing on metro applications and 
uses case studies such as the Transport for London project for the East London Line 
and the Dubai Metro to illustrate the systems being specified and the business drivers 
behind these decisions. 

The author is with Thales in London.
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are becoming increasingly interested in 
making on-board management information 
available remotely.  It is possible to use the 
data channels on modern radio systems 
such as TETRA to access this information.  
Hence a train maintainer at the depot may 
be able to interrogate a failed train to 
determine the most appropriate fault 
response, or to detect how a maintenance 
intervention may prevent a failure. 

Changes in the passenger
environment
Operators are trying to improve the 
aesthetics of the environment through new 
station designs and facilities provided on 
board the train.  They are increasingly 
using complex networked systems to 
combine travel information to passengers 
with advertising and news.  These systems 
impact on the design and capacity of the 
telecommunication infrastructure. 

Developments in mobile telephony

Whilst twenty years ago the average 
passenger would have read printed 
material on a train journey, passengers 
today are increasingly using electronic 
media to pass the journey time.  Mobile 
telephones, computers, and video are now 
commonplace.  The growth of mobile 
telephony may be illustrated by the UK 
example, where mobile revenues exceeded 
fixed line revenues for the first time in 
2006.  The number of mobile phone 
subscribers in the UK is now higher than 
the population of the UK.  An increasing 
number of contract customers have more 
than one connection and use devices such 
as a Blackberry or 3G card in a laptop for 
business communications.  The number of 
3G users is also rapidly increasing, as are 
data revenues.  Usage for data 
applications is particularly high amongst 
16- to 24-year olds, which indicates the 
preferences of future generations.  

Passengers with mobile phones and 
other wireless devices also increasingly 
have the opportunity to access real time 
information for journey planning whilst on 
the move. 

Development in ticketing systems

Many operators are now using complex 
systems with smartcard solutions for 
ticketing.  The business drivers behind 
these changes include moving passengers 
through barrier lines faster, improving 
information on journeys for planning 
purposes and reducing ticket fraud.  If 

passengers register their 
smartcards it also provides the 
operator with an opportunity for 
targeted marketing or passenger 
information.  Within the UK the 
Integrated Transport Smartcard 
Organisation (ITSO) was established 
in 1998 to build and maintain 
standards for interoperable 
ticketing systems.  Developments in 
cards for banking and mobile 
phone technology are also 
influencing the development of 
ticketing and barrier systems.  For 
example, ticket gates can be 
operated using barcodes on the 
screens of mobile phones, or 
tickets may be combined with other 
forms of payment mechanism such 
as credit cards. 

CASE STUDIES
The next section of this paper 
reviews two current projects to 
examine how the changes in the 
environment discussed in the 
previous section have impacted on 
the plans for the provision of 
telecommunications facilities.  The 
first case study describes the East 
London Line project and shows an 
existing railway being upgraded to 
form part of the new London 
Overground network.  The second 
case study describes the new metro 
currently being constructed in 
Dubai.  Both projects are in the 
early stages of implementation, the 
plans described therefore describe 
current thinking at the time of 
writing this paper and will be 
subject to changes. 

THE EAST LONDON LINE

The project

Transport for London (TfL) is investing £450 million in the development of the East 
London Line.  The project will connect Highbury & Islington station on the North London 
Line with Clapham Junction, Crystal Place, West Croydon and New Cross stations in the 
South as shown in Figure 1. 

It will form part of the proposed London Rail Orbital System, now called London 
Overground.  Proposals to build the new line helped to underpin London’s successful bid for 

Figure 1: Map of the East London Line
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the 2012 Olympic Games.  The project will 
not only play a major role in transporting 
people to and from the Games, but also 
trigger substantial development and 
regeneration initiatives. 

Phase 1 from Dalston Junction to New 
Cross and New Cross Gate provides eight 
refurbished stations, and four new ones at 
Dalston Junction, Haggerston, Hoxton and 
Shoreditch High Street.  At New Cross Gate 
the line will link to Crystal Palace and West 
Croydon using the existing national rail 
track.  Phase 2 of the project will link the 
East London Line via Surrey Quays to 
Clapham Junction, forming the last link in 
the London Orbital System. 

Phase 1 of the new East London Line is 
scheduled to open in June 2010.  The con-
nection to Highbury & Islington is planned for 
completion in 2011.  Phase 2 of the project 
has not yet been funded but is included in 
TfL’s development plans for the future.

The Passenger Services operator will 
be London Overground Rail Operations Ltd. 
(LOROL), a 50/50 joint venture between 
MTR Corporation and Laing Rail.  TfL will 
set the requirements and standards for 
safety, security, staffing and fares and for 
procuring rolling stock and deciding 
service levels. 

The customer requirements

TfL and the Mayor of London have set 
objectives for London Overground that 
focus on making it a more secure and 
pleasant environment for passengers.
Some of them impact directly on the 
telecommunications systems as follows: 

“Oyster” ticketing at all stations to avoid 
fare evasion; 
More help points, CCTV and passenger 
information systems; 
New trains with the latest security 
features.

Many of the overground stations on the 
orbital route are already included in 
Network Rail’s plans for the Fixed 
Telecommunications Network (FTN) and 
GSM-R.  The customer therefore required 
the East London Line systems to be 
compatible with this technology.  

TfL required maximum functionality 
from the telecommunications systems, but 
needed a low risk implementation strategy 
in order to be assured of completion in 
time for the Olympic Games in 2012. 

The technical solution

Radio systems 

The TETRA operational radio system install-
ed by London Underground on the current 
East London Line is being changed to GSM-
R.  It is likely that three GSM-R base stations 
will be used to provide coverage, with a 
radio frequency over fibre solution used to 
connect stations to the base station. 

TETRA will remain at the underground 
stations to support the Airwave service for 
the Police.  Both TETRA and GSM-R have 
been well covered in other IRSE papers so 
I do not propose to go into further detail 
here.

In the event that GSM-R does not have 
all the approvals necessary for implement-
ation to meet the timescales of this 
project, the existing design of Network 
Rail’s cab secure radio is proposed as a 
fall-back option. 

Operational communications 

The transmission system used as the 
backbone for operational communications 
is an SDH (Synchronous Digital Hierarchy) 
STM-1 transport network and access layer 
system.  Add/drop multiplexers are 
provided at each station and the 
Operations Building Complex (OBC) for 
local connections.  The system is based on 
a fibre optic ring structure and provides a 
network tolerant to single faults. 

This network is used to support the 
operational GSM-R radio for trains and 
stations, TETRA radio for the emergency 
services and the voice PABX for Signal Post 
Telephones (SPT). 

An SPT concentrator with touch screen 
interface is provided for operational tele-
phony.  A voice recorder is used to record 
all operational voice communications. 

Security and information systems 

The transmission system used as the 
backbone for business and retail 
communications is a Gigabit ethernet 
WAN/LAN network.  This system is also 
based on a fibre optic ring structure and 
provides a network tolerant to single faults 

This network is used to support: 
Station management systems (SMS); 
CCTV;
Lineside and station SCADA; 
Access control; 
Retail telephony; 
Passenger information system (PIS); 
Public address (PA); 
Clocks.

The subsystems are discussed in more 
detail in the following sections. 

Information and security control 
strategy 

The East London Line security and 
passenger information systems will be 
managed by a station management system 
(SMS) that allows different subsystems to 
be managed via a common interface.  The 
SMS provides: 

control from a line control system 
located at the Operations Building 
Complex (OBC) at New Cross Gate (with 
the stations monitoring), or; 
control from the stations with the OBC 
monitoring.  

Some control functionality is normally 
provided via the OBC and some via the 
station (for example Help Point calls 
typically go to the central control), while 
access control is by the station when 
manned and passes to the OBC out-of-
hours.  Control can be passed between the 
locations as necessary. 

The Station Management System 
provides an operator interface to control: 

passenger information system; 
public address announcements; 
CCTV and digital video recording; 
Help points; 
lineside and station SCADA for lifts and 
escalators etc;
access control to designated locations. 

The operator interface also includes a train 
movement display to provide real time 
train movement information to enable the 
East London Line staff to operate the 
system effectively.  In addition the operator 
interface provides alarm monitoring and 
reporting from the individual subsystems. 

When an operator logs in with a unique 
identifier, access is granted to particular 
subsystems depending upon that 
operator’s area of responsibilities.

The overall system architecture is 
shown in Figure 2.  The initial thinking was 
that there are four different locations for 
control—the Security Control Centre, the 
Signalling Control Room, the Information 
Control Centre and the OBC Reception.  
This is currently under review.  The four 
systems initially proposed would have 
different areas of responsibility as follows. 

Security Control Centre — the security 
control centre is able to access all of the 
subsystems.  The control centre is 
equipped with five monitors — one for 
access control, one for control of station 
systems and three for monitoring CCTV. 
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Figure 2: Overall system architecture for the
East London Line

Figure 3: Typical screen layout for station control

Signalling Control Room — the 
signalling control room only has access to 
the lineside control and SCADA systems.  
One monitor is used for the train 
movement display and another is used for 
the control of station subsystems. 

Information Control Centre — the 
information control centre is able to 
access all systems except the access 
control and CCTV systems. 

OBC Reception — the OBC reception is 
provided with two monitors.  One is for the 
access control system and the other is for 
CCTV surveillance of local cameras only. 

The Station management system uses 
an overview schematic to show the station 
on the East London Line.  The stations 
then form “hot spots” which can be 
selected by the operator to drill down into 
the screens for each station.  There are 
two screens available to the operator for 
each station.  

The design for the East London Line 
screens will be similar to that shown in 
Figure 3.

CCTV

The CCTV system for the East London Line 
Project is designed to enable the user to: 

view live video from any camera and 
control the camera; 
replay stored video from any camera; 
download video clips for central storage 
and data analysis; 
display any video image on a screen or 
video wall; 
select a sequence of images to be 
played.

The user accesses these functions via the 
station management system.  The viewer 
software enables the operator to select up 
to 16 windows containing a mix of live and 
recorded CCTV images.  Live and recorded 
images can be viewed at the same time 
from the same camera.  The user can 
select the date, time and camera and 
retrieve the video images.  Standard video 
fast forward, rewind and stop functions are 
available for viewing the images.  Still 
images can be copied, printed and saved.
The system also provides advanced video 
searching capability so that the operator 
can select specific alarms, motion video 
detection etc.  So for example, an operator 
could easily select the images that 
occurred in the five minutes prior to a help 
point being activated.  The system can 
provide files for evidential purposes. 

The Station management system also 
provides co-ordination between the CCTV 
system and other systems such as help 
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points and access control.  This enables 
cameras to be automatically switched, 
recording rates to be increased and for 
automatic camera control. 

Lineside and station SCADA 

The lineside and station SCADA system 
application runs on the station 
management system hardware.  The 
SCADA system monitors remote equipment 
via PLCs able to support analogue or 
digital inputs or outputs, or via a serial 
device server that supports 
RS232/422/485 links.  These devices are 
connected via an ethernet switch to the 
LAN/WAN. 

The SCADA system is used to monitor a 
wide variety of equipment, for example, 
point heating equipment, drainage pumps, 
signalling power supplies, fire alarms, lifts, 
escalators, electrical systems, heating and 
cooling systems, door contacts and 
uninterruptible power supply alarms. 

Access control 

The access control system on the East 
London Line provides facilities to monitor 
access to and egress from areas normally 
restricted to passengers.  It enables 
authorised users to gain access and 
detects intrusion by unauthorised 
personnel.  Access control can either be 
carried out from the station itself or the 
operations building complex if the station 
system fails. 

The access control system is based on 
a contactless proximity card detector 
which authorises access by releasing 
barriers, doors etc.  An independent 
intercom system is provided at some 
access points so that personnel can speak 
to the station or OBC security staff and 
gain access without a card.  The access 
control system will automatically release 
the doors and barriers if there is a fire 
alarm or a “break glass” unit is operated.
Manually activated lock release buttons 
are provided to permit exit from access 
controlled locations. 

The system is capable of running 
reports automatically, for example to 
record those who have gained access over 
48 hours. 

A typical schematic of the access 
control system is shown in Figure 4. 

Retail telephony 

The retail telephony subsystem is intended 
to provide voice communications between 
office staff on the East London Line.  The 

subsystem provides interfaces to other external networks for the operational 
telecommunications and supports Help Point interfaces. The network uses a single 
Private Automatic Branch Exchange located within the New Cross OBC. 

Public address, passenger information systems and clocks 
The East London Line telecommunications subsystems also include PA, passenger 
information systems and clocks.  These systems are typical of those commonly deployed 
in the industry so I do not intend to discuss them further here. 

THE DUBAI METRO

The project

The municipality of Dubai in the United Arab Emirates is investing US$ 3.8 billion in the 
development of the Dubai Metro.  The project is being implemented by the Dubai Light 
Rail Transit Project through the Dubai Rapid Link (DURL) consortium.  Contracts were 
awarded to Thales in mid-2005 for the communications and train control by Mitsubishi 
Heavy Industries (MHI).  

Figure 4:
Access control system for the East London Line

Figure 5: Map of the Dubai Metro
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The project involves the supply, inte-
gration and deployment of a driverless 
train signalling control system and 
communications systems for two lines of 
the Dubai Metro, shown in Figure 5.  

The Red Line involves 52.1 km of 
track, 29 stations and two depots.  The 
stations consist of 24 elevated stations, 
one at ground level and four underground 
stations.  

The Green Line includes 22.5 km of 
track, 18 stations and one depot.  The 
stations consist of 12 elevated and six 
underground stations.  The line links the 
airport with the city centre.  

The majority of the route is constructed 
on elevated guideways, but approximately 
12 km of the route runs underground 
through the central business district of 
Dubai.

The Red line is due to open in 2009 
and the Green Line one year later. 

The Dubai Metro plan to add a further 
96 km with the Purple and Blue lines.  
Both lines will link the present Dubai 
International Airport with the new Dubai 
World Central Airport which is being built at 
Jebel Ali, taking different routes through 
the City. 

The customer requirements

The population of Dubai is forecast to grow 
to three million residents by 2017.  In 
addition 15 million visitors are forecast.  
The Metro scheme is part of an integrated 
transport plan that aims to reduce 
congestion and improve travel times 
around the city. 

The Dubai Metro is designed for 1.85 
million passengers per day.  The Red line 
plans to operate 62 trains in 5-car format-
ions with a 90 second headway.  The Green 
line plans to operate 25 trains in 3-car 
formations with a 90 second headway. 

The customer required a network 
operation and monitoring centre to 
manage communications links, automatic 
train supervision, traction power and 
monitoring, environmental management 
and station operations management. 

The specifications included fairly 
typical requirements for systems such as 
radio, PA, clocks, passenger information 
and CCTV. However, in addition to these 
features the customer also required: 

train-to-track CCTV, so that an operator 
in the control centre could view 
passengers on board a moving train;  

facilities to view images from cameras 
on the front and rear of the driverless 
trains; 

on-board PA, emergency 
communications and passenger 
information;

intrusion alarms to detect access to 
stations during non-operational hours 
and unauthorised access to important 
equipment rooms. 

The solution provided needed to be easily 
scaleable so that further Metro lines could 
be added without disruption. 

The technical solution

Radio systems 

The operational radio system used in 
Dubai is TETRA.  This technology has been 
well covered in other IRSE papers, so I do 
not propose to go into further detail here. 

Transmission system 

The system uses a Multi-Service Network 
with a fibre optic backbone and Gigabit 
ethernet as the transport layer for all the 
telecommunications subsystems including 
operational, security and information 
systems, as shown in Figure 6.

Control strategy 

An Operation Control System (OCS) at the 
main and backup control centres, as well 
as at station managers’ offices, provides 
operators with a common interface based 
on an ergonomic human-machine interface 
for all the managed subsystems.  

The Operator Control Centre (OCC) at 
Rashidiya Main Depot provides an 
interface for the operator to control 
wayside functions on the track, in stations 
and in depots. In addition the OCS collects 
alarms and events for the managed 
systems.  After an alarms filtering process 

the alarms that impact on maintenance 
are made available in the Network 
Maintenance Operation Centre (NMOC), 
whereas alarms that involve operation are 
displayed in an appropriate way to the OCS 
operators.  

Intelligent infrastructure 

At the station level the subsystems will 
be controlled by a station management 
system that provides a common interface 
through which the operator may control 
CCTV selection, PA and passenger 
information screens.  These local systems 
can also be controlled remotely from the 
OCC.  The system architecture is shown in 
Figure 7. 

The system selected is very similar in 
operation to the station management 
system being deployed for the East London 
Line.  The SCADA system deployed controls 
a wider range of subsystems than the East 
London Line, including for example 
platform screen doors and tunnel 
ventilation.

On-board systems 

The on-board communication system 
provides:

on-board video communication system; 
on-board public address system; 
on-board passenger emergency 
communication system; 
on-board passenger information 
system.

These systems use a WiFi infrastructure 
for communication between the train and 
the ground, then pass data over the 
multiservices network back to the control 
centre.

Figure 6:
Dubai Metro:

Customer Requirements
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On-Board video communications 
system 

The images obtained from on-board CCTV 
enable the OCC staff to prevent vandalism, 
to detect crime and to react immediately to 
a range of incidents on the train.  These 
features are considered particularly 
important in driverless metro lines.  The 
technical solution employed is shown in 
Figure 8 and described in the following 
sections. 

WiFi has been selected as the protocol 
between the train and the track because it 
has the bandwidth (up to 25 Mb/s) and is 
IP-ready.  There are a couple of features of 
WiFi that required development for this 
solution.  Firstly, WiFi is traditionally not 
mobile.  Secondly, WiFi coverage is 
normally limited to a small geographic area 
and uses an unlicenced band. 

The proposed solution shifts the 
2.4 GHz WiFi signal in frequency to 
between 4.94 and 5.00 GHz before 
radiating it.  This frequency band is 
licensed under current UAE regulation and 
is allocated for the use of the Dubai Metro 
only.  The frequency shift leaves the 
2.4 GHz band free of operational traffic, so 
that this could be used for public WiFi 
services.

On the train, on-board control units are 
connected via a splitter and coaxial cable 
running the length of the train to antennas 
at both ends of the train.  

The on-board control unit contains a 
WiFi card for communications with the 
wayside using 802.11g wireless 

application which operates in the 2.04 GHz 
frequency band.  A bi-directional frequency 
converter is therefore used on board the 
train.  This converts the signal to the  
4.94 – 5 GHz band (and vice versa) 
keeping the same characteristics 
(bandwidth and throughput) as the original 
signal.  This unit acts as an amplifier as 
well, so it is not necessary to have a 
separate amplifier for the 802.11g signal.

The on-board control unit runs an 
optimised handover algorithm to manage 
the handover between different access 
points.  This changes access point 
connection seamlessly when the signal 
which the unit is connected to starts to 

fade and a stronger signal is received from 
a different access point.  

The IP video cameras on board the 
train are connected to a video server via 
the LAN on the train using ethernet cable.  
CCTV images are stored on the video 
server on board the train unless requested 
by the OCC, to minimise the volume of 
traffic being transmitted across the Wi-Fi 
and multiservices networks.  Pictures can 
be retrieved locally with a personal 
computer or alternatively can be uploaded 
remotely via the WiFi via video stream. 

On the track WiFi access points are 
installed along the track so that the radio 
fields overlap to give continuous radio 
coverage and smooth and efficient 
handover.  This is achieved using Yagi 
antennas connected to access points, or 
leaky feeders in the tunnel areas.  The 
access point includes power units, a WiFi 
transmitter/receiver and a media 
converter to change the radio frequency 
signals from the train to optical.  The 
separation of the access points is 
dependent on the geography of the track, 
handover requirements and the 
throughput required, but they are typically 
every 300 to 400 metres for a minimum 
throughput of 10 Mb/s.  The access points 
are then cabled back to the nearest 
station using fibre cable.  

At the station a media converter then 
converts the signal from optical to copper 
and a Gigabit ethernet switch connects to 
the multiservices network. 

Figure 7: Dubai Metro: System Architecture

Figure 8: Dubai Metro: On-Board WiFi Communications System



IR
SE NEWS Issue 131 February 2008 9

JANUARY TECHNICAL PAPER IR
SE

At the OCC the operator is able to 
select a train by selecting the train 
number.  An overview of the train is then 
displayed showing all the CCTV cameras in 
the different carriages.  The operator can 
select any camera and display the image 
on either the screen or a video wall.  The 
system also has the ability for the operator 
to select a train, camera, data and time.  
The system then retrieves the images from 
the on-board DVR and displays the 
recorded images.  Images can therefore be 
retrieved remotely for evidential purposes. 

On-Board public address system 

The on-board PA system is designed to 
provide a means of communication from 
the driving control panel, the on-board 
automatic announcement system, or OCC 
via train radio equipment. 

There is a self-contained PA system in 
each four-car train.  A PA amplifier unit will 
be provided in each car.  Each power 
amplifier will drive a set of loudspeakers 
evenly distributed throughout the length of 
the train.  The output of the PA amplifiers 
will provide clear speech, which must be 
audible above background noise at all 
times during operation yet quiet enough 

that mobile telephones can be used on the 
trains. 

An automatic station name 
announcement initiated by the ATO and 
the train management system is broadcast 
to the passengers through the PA. 

A driver intercom is provided at each of 
the two train control positions, and 
passenger emergency microphones are 
provided throughout the train.  

The on-board PA system uses the WiFi 
track to train transmission to enable OCC 
PA communications inside the train.  

On-Board passenger emergency 
communication system 

The on-board passenger emergency 
communication system has been designed 
to provide bi-directional communication 
between the train driver (when applicable) 
and/or OCC with the passengers for 
emergency purposes.  In order to optimise 
the on-board solution in respect of space 
and costs saving, this passenger 
emergency communication system is 
implemented through the on-board PA 
system, the calls being treated as “highest 
priority” calls on the PA system.

On-Board Passenger Information 
System

The on-board passenger information 
system (PIS) has been designed to display 
messages indicating the name of the 
arriving station, final destination and other 
special messages on board the train 
bilingually, in English and Arabic. The 
display is connected to the communication 
system via the WiFi track to train 
transmission.

A server is located in one of the cabs 
and interfaced via an ethernet connection 
to two PIS panels in each car of the train. 

CCTV systems 

The CCTV systems used on the Dubai 
Metro are very similar in operation to those 
described for the East London Line.  
Typically each station on the network has 
between 10 and 30 cameras.  The outputs 
of the station and depot cameras are 
recorded on network video recorders 
situated locally.  All alarm event recordings 
are transferred to a central digital voice 
and video recorder.  At the OCC all views of 
the Metro are available to the operators 
via the multiservices network.  Views can 
be shown either on dedicated monitors on 
the operator’s workstation or on the wall 
display.

Telephone network 

The telephone network system is based on 
Alcatel-Lucent OmniPCX Enterprise 5.1 
voice over internet protocol (VoIP) product, 
as shown in Figure 9.  Each site is 
equipped with a redundant 
communications server and the servers 
are interlinked using VoIP channels over 
the multiservices network to act as a 
single virtual server.  

In the OCC and Depot, where the 
requirements for supervision consoles and 
voice recording are high, the OmniPCX 
Enterprise is interlinked to an Etradeal 
communication server for connection to 
operator consoles and the voice recording 
equipment.

The voice system also provides an 
emergency call box facility that enables 
passengers to communicate with the 
station manager’s office or the OCC.  
These intercoms are linked to the 
OmniPCX system to allow the operator to 
identify the physical location of the 
emergency call box, as well as 
automatically activate the nearest CCTV 
camera, as soon as intercom is pressed.  

Figure 9: General Telephone System Architecture
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The emergency call box intercoms are 
based on wall mounted rugged telephones 
with no handset. 

Access control 

The access control system is designed to 
manage access and detect intrusions.  A 
database is created to allow or restrict the 
access to station areas to authorised 
personnel according to access rights.  
Authorised users pass a badge close to the 
proximity reader and it scans the encoded 
information and sends it to the access 
controller that then grants or denies 
access.  This system is very similar in 
operation to the East London Line Access 
Control system. 

Public address, passenger 
information systems and clocks 

The Dubai telecommunications 
subsystems also include PA, passenger 
information systems and clocks.  These 
systems are typical of those commonly 
deployed in the industry so I do not intend 
to discuss these further here. 

COMMON THEMES
Railway telecommunications schemes 
have for a number of years provided 
communications for PA and passenger 
information.  Today’s systems are still 
providing the traditional functionality, but 
are going beyond this.  Increasingly the 
operator requires the telecommunications 
system to bring together the control 
functions for a number of previously 
disparate systems. 

In addition the operator’s requirements 
are changing, with increased importance 
being placed on security. 

Integrated control strategy
Dubai and the East London line have very 
similar control strategies.  Separate 
communications subsystems such as PA, 
passenger information and CCTV are 
brought together on a common platform to 
provide a common operator interface at 
the station operations room.  The schemes 
have similar features in that control can be 
provided both locally and from a main 
control room.  

The common platform provides a 
business benefit by reducing hardware 
costs and installation time.  The system 
has fewer servers and less cabling and 
station equipment.  This is helpful in 
environments where space is limited, 
particularly on board the train. 

The ability to combine subsystems 
helps the operator to manage the system 
more proactively.  For example in response 
to a fire being detected CCTV, ventilation, 
escalators and public announcements can 
be co-ordinated. 

Both schemes have utilised IP 
technology, in the case of Dubai for all the 
telecommunications subsystems and in 
the case of the East London line just for 
the information and security subsystems. 

Information pipe between the
train and track
Video surveillance is driving the need for a 
high capacity link between the train and 
the track.  Some operators consider real-
time monitoring of the inside of moving 
trains to be a necessity for passenger 
security and to deter vandalism.  They 
believe that the systems increase 
operational efficiency and cannot 
understand why operators would be 
satisfied to have video surveillance all over 
stations and then lose contact with the 
passenger as soon as they board a train, 
which after all is the main purpose of their 
businesses. 

Once a high capacity radio link has 
been achieved, other applications become 
possible that can help with developing the 
business case.  From the operator’s 
perspective, access to maintenance 
information can be provided and platform 
to train CCTV can be provided to monitor 
the platform on approach and departure.
When a passenger activates an emergency 
alarm on board the train, the operator has 
a video as well as audio link to the 
passenger in distress.  The system can 
also provide communications with the 
driver.  In addition high speed intranet can 
be provided to the operator’s staff on 
board a moving train. 

From the passenger’s view point, 
security is improved, vandalism is reduced 
and the potential for a different 
environment is introduced.  Passengers 
could access the Internet whilst travelling, 
receive better passenger information and 
view advertising or breaking news.
Advertising could potentially introduce a 
revenue stream to the operator as well.  

Changes in the security
environment
Today’s operators are faced with the 
dilemma of how far their responsibilities 
for protecting passengers go.  Their 
primary function is to operate a railway.   

To do this CCTV can provide valuable 
assistance, but is not always managed or 
monitored 100% of the time.  For example 
an operator’s duties may include all sorts 
of station and passenger assistance 
activities as well as monitoring the CCTV.  
Even if an operator is watching CCTV 100% 
of the time attention rapidly diminishes 
after a short period. 

For telecommunication systems, the 
changes in the security threats have 
influenced a number of factors including 
the following. 

When do operators consider it is 
necessary to monitor passengers? 
What sort of behaviour do operators 
wish to detect? 
How should data be stored, retrieved 
and managed? 

Monitoring passengers
Most railway operators choose to install 
CCTV cameras locally on their stations.  
Their objective is usually to control the 
movement of passengers and enable their 
staff to “see” a wider area to enable the 
safe movement of trains and passengers.  
Many operators also install cameras with 
digital video recording on trains with the 
objective of reducing crime, both for 
passengers and to protect assets. 

Different Metro operators have quite 
different views on the necessity of 
providing real-time CCTV from train to 
control centre to monitor passengers.  
Some Metros are installing these systems 
whilst others do not.  Dubai has chosen to 
implement WiFi technology to achieve this.  

What behaviour should be detected?  
CCTV systems now available on the market 
use complex algorithms to watch 
behaviour and detect and alarm specific 
events.  Examples could include a 
passenger leaving a bag unattended on a 
railway platform, or a passenger using 
violent behaviour.  The extent to which 
these systems actually work and deliver 
benefit to operators is widely debated and 
contested at the moment.  Some operators 
use the systems and believe they deliver 
true benefit.  Others have conducted trials 
and are less convinced.  

From a supplier’s perspective these 
systems present a considerable 
technological challenge with some of the 
problems coming from: 

light levels—shadows being detected as 
moving objects; 
valid left objects—for example station 
staff placing an information board on a 
station. 
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Management of information
Many railway operators record images 
from a huge number of cameras every day.
The strategy that determines which video 
images can be viewed in which locations is 
a major driver for telecommunications 
system requirements. 

If information is stored locally then 
data retrieval in the event of an incident or 
multiple incidents can present a problem 
for the police and security services.  If data 
is not stored digitally and cannot be easily 
duplicated on site, then local data retrieval 
could result in loss of evidence if there 
were to be a further event.  In incidents 
like 7/7 where multiple events occur over 
a period of time, the decision on when to 
retrieve data and how to manage that data 
is not straightforward and can be time 
consuming.

At the other end of the spectrum, if all 
data is electronically transmitted and 
recorded off-network a huge amount of 
data is involved, with extensive implications 
for both data warehousing and the 
telecommunications transport layer. 

Developments in mobile
telephony
Some metros have chosen to implement 
GSM coverage for passengers to use whilst 
travelling.  For example, you can now use 
your mobile phone on many metro systems 
including Berlin, Paris, Singapore, Hong 
Kong and Washington DC. 

The Dubai Metro considered providing 
mobile telephony to passengers, although 
it has not been implemented yet.  
Transport for London is also currently 
considering providing mobile coverage in 
London and the Mayor has stated his aim 
to provide the service. 

The potential business benefits of 
these services are: 

increasing passenger satisfaction by 
providing coverage whilst travelling; 
providing railway operators with potential 
site rental revenue or revenue sharing 
with the mobile network operators; 
giving the railway operator the 
opportunity to provide value-added 
services such as travel information 
directly to the passenger; 
providing the railway operator with an 
alternative means of staff 
communications. 

It is interesting to note the press reports of 
the arrangements made by the Dulles 
Metro in Washington DC and the mobile 

operator Verizon.  They are reported to 
have signed a contract in 1993 whereby 
the mobile operator pays an annual 
revenue, and installed an emergency radio 
system in exchange for exclusive rights to 
provide coverage until 2009. 

CONCLUSION
Changes in the environment coupled with 
advances in technology are driving the 
pace of change with modern 
telecommunications facilities for railways.  
Integrated control systems are now being 
widely used to control a number of 
telecommunications subsystems.  This 
provides a great deal of flexibility and 
decision making support to the operator. 

The changes in the security 
environment are driving increasing 
demand for video, intelligent surveillance 
systems and intrusion detection systems.
These present interesting challenges in 
terms of how and where to manage data.  
If data is to be managed remotely, they 
have a significant impact on the bandwidth 
required of the telecommunications 
transmission systems. 
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GLOSSARY OF TERMS

AP Access Point 
CCTV Closed circuit television 
DVR Digital video recorder 
GSM-R Global System for Mobile 

Communications - Railway 
IP Internet Protocol 
ITSO Integrated Transport Smartcard 

Organisation
LAN Local area network 
MMS Maintenance Management System 
MSN Multiservices Network 
NMOC Network Maintenance Operation 

Centre
OBC Operations Building Complex 
OCC Operation Control Centre 
PABX Private automatic branch exchange 
PHP Passenger Help Point 
PIS Passenger Information Display 
PLC Programmable Logic Controller 
RTU Remote Terminal Unit 
SCADA Supervisory control and data 

acquisition 
SCS Station Control System 
SDH Synchronous digital hierarchy 
SMS Station Management System 
SPT Signal post telephone 
STM-1 Synchronous Transport Module with a 

capacity of 155Mb/s 
TETRA Terrestrial Trunked Radio 
TfL Transport for London 
THID Ticket hall information display 
VCP Visual control panel 
VoIP Voice over Internet Protocol 
VID Visual information display 
WAN Wide area network 
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Book Review  
by Kendrick Bisset

S teve McEvoy has written a book about a certain 
railroad signal tower, known at various times as 

S.S. (Signal Station?) 44 or Berk. It is located in South Norwalk, 
Connecticut, and has been restored as a museum.  The levers no 
longer operate anything along the track, but the tower (or signal 
box) is still adjacent to the busy four track main line between 
New York City and Boston.

This book seems to be written primarily for the visitor to the 
museum, and describes the operation of the mechanical 
interlocking machine.  As would be expected for this audience, 
there are few technical details of the signalling circuits.  One 
circuit which is included is the basic track circuit. 

The coverage of the interlocking itself is well done, if not at a 
deep technical level.  There is a chapter describing the principles 
of an interlocking, including other forms of interlocking machine.   
Another chapter describes the basics of mechanical interlocking, 
and a third addresses the track circuit and some of the 
principles of electric locking.  There are a very few technical 
problems with the book – in one, a form of mechanical locking is 
described which prevents two levers from being normal at the 
same time.  While it is technically possible to lock levers in this 
way, the selection of the normal position means that this is never 
(as far as I know) applied. 

As a long time signal engineer, I find the coverage of the 
relationship of the interlocking to the railroad's operation 
particularly valuable.   

Mr. McEvoy is well qualified to discuss these areas.  He was 
an operator (signalman) at the tower for several years, and now 
works for a consulting firm dealing with railroad signalling.  Some 
of the topics covered include automatic block signalling, adjacent 
interlockings, and operation of a non-signalled branch which 
starts at S.S. 44.   

A chapter on the operating rules makes clear the impact on 
operation and the design of the signal system, particularly when 
the rules changed as a result of change in ownership.  The tower 
was originally owned by the New Haven Railroad, but in 1969 the 
railroad (and tower) was taken over by the Penn Central.  A few of 
the changed rules are compared side by side, with a discussion 
of the resulting changes in operation and, in one case, changes 
in signal design which resulted. 

Perhaps more even interesting than the technical discussion 
is the discussion of the various people involved in the operation 
of the tower, and their duties.  Some of Steve's personal 
experiences in the tower are included, but there is coverage of 
the other tower operators and the dispatchers as well. 

A large number of well printed pictures provide good support 
for the story.  Pictures from the 1940's are in black-and-white; 
more recent pictures are in colour.  This book fills a huge void in 
books on North American signalling, and does a wonderful job.  
Those interested in British signalling have many good books 
available, including those from the IRSE, Adrian Vaughan, Stanley 
Hall and, of course, O. S. Nock (among many others).  Such a 
range does not exist on this side of the Atlantic – but Mr. McEvoy 
has set a high standard for future books on the subject. 

In the interest of full disclosure, I have met Mr. McEvoy, and 
he and the firm he works for have done consulting work for the 
firm I work for. I have not, however, had anything to do with this 
book (at least not that I know of).  

The museum selling the book does not have facilities for 
charge cards, so it may be awkward to purchase the book from 
outside of the US. 

Summary details:

The Classic Railway Signal Tower by Stephen A. McEvoy 
ISBN 978-1-59872-858-3 
8-1/2” x 11”, 166 pages, paperback
Published by InstantPublisher.com 

Available from: 
The Western Connecticut Chapter of the

 National Railway Historical Society 
77 Washington Street 
Norwalk, CT  06854 
USA
http://www.westctnrhs.org/giftshop.htm
Also available from: 
http://www.yourbook.com/bookinfo/IP23309-07.asp#
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23  November 2007 
saw a gathering, 

quite a big gathering.  Around 60 active 
and retired members and guests from the 
railway signalling and telecoms industry 
across Europe assembled at a zoo, 
coincidentally, the venue for the IRSE 
technical visit to Antwerp in northern 
Belgium.  The new Belgian high speed link 
to the Dutch border and the re-building of 
Antwerp central station were the subjects 
to be considered over the course of the 
next two days. 

Following a previously tried and tested 
formula, the first day consisted of a series 
of lectures describing what was to be seen 
during the site visits on day two.  Mr 
Brabant, the head of the signalling 
department at Infrabel introduced 
proceedings, by explaining the structure of 
the privatised railway companies within 
Belgium.

Line 4

As part of the European high speed railway 
network, a new line, Line 4, was to be built 
between Antwerp and the Dutch border, 
some 35 km to the north.  High speed 
trains will in future be able to run along 
this line en route from Amsterdam to 
Brussels, significantly improving 
connections with the ‘capital’ of Europe.  
Journey times for the 180 km between 
Amsterdam and Antwerp will be cut from 
two hours three minutes to around one 
hour seven minutes.  Line 4 joins the 
Belgian stable as shown below: 

Line 1 Brussels to Paris (and London); 
Line 2 Leuven to Liège; 
Line 3 Liège to Aachen; 
Line 4 Antwerp to Dutch border  
    (Amsterdam). 

High Speed Lines in Belgium

Using a European Rail Traffic Management 
System (ERTMS) level 2 system of 
signalling with no line side signals, trains 
will travel at 300 km/h with a three minute 
headway between the two major cities and 
beyond.  ERTMS level 1 will provide a 
fallback system in case of level 2 being 
unavailable, ensuring trains continue to 
move, albeit at a reduced 160 km/h and 
10 trains per hour in each direction.  Only 
European Train Control System (ETCS) 
fitted trains will use the line.  The 
interlocking on the line is provided by six 
Solid State Interlockings (SSI) provided by 
ALSTOM.  ALSTOM also supplied the Radio 
Block Centre (RBC), a Smartlock 300 
system.  Train detection utilises Siemens 
axle counters.  The Level 1 system uses 
switchable balises cotrolled by Lineside 
Electronic Units (LEU), which are also 
provided by Siemens.  Work on the line 
started in October 2000, with final 
integration tests of the systems 
programmed to take place in February 
2008 and be available for commercial use 
at the end of August 2008. 

The transmission medium for the ETCS 
system is GSM-R, using a large number of 
aerials mounted on masts connected via a 
network of fibre optic cables.  A number of 
problems concerning the obtaining of 
building consents for the masts had to be 
overcome as part of the project as many 
were required in environmentally sensitive 
areas.  Seamless data transmission had to 
be developed at the Dutch border to 
enable trains to transit it at full speed, 
although voice transmission must be 
manually switched by the train driver.  
Careful consideration had to be given to 
frequency allocation of cells near to 
national borders with only 19 different 
frequencies available within the GSM-R 
band.  The system was substantially 

completed in February 2007, although a 
few building permits for masts are still 
outstanding.

When the original signalling design for 
the new line was perceived, European 
standard System Requirement 
Specification (SRS) 2.2.2 was the order of 
the day on both the Dutch and Belgian 
sides of the border.  However, during 
construction, SRS 2.3.0 was born, in 
addition to the line becoming part of one of 
the trans-European rail corridors.  The 
decision was taken that SRS 2.3.0 gave 
increased benefits to the railway and 
would be the version used on the corridor. 

A major new development required as 
part of the project, was to be able to 
communicate signalling controls across 
the national border between Belgium and 
Holland.  No specification existed for Radio 
Block Centre (RBC) to RBC communication 
but was clearly needed for this project.  A 
gateway solution was developed for the 
protocol translation between the ALSTOM 
RBC on Belgian side of the border and the 
Alcatel (now Thales) RBC on the other.  
Each of the RBCs is required to look back 
into the one for the other country, 
detecting when trains are approaching and 
enabling the cross border routes to be set.  
As part of this check, the system must 
determine whether Level 1 and/or Level 2 
are available in the country being 
approached.

The turnkey contractor for Infrabel was 
a consortium formed of ALSTOM, Siemens, 
Fabricom GTI, Engema and Stevens (AiLS).  
Certifer acted as the Independent Safety 
Authority and the Notified Body.  On-board 
equipment for the Thalys trains was 
supplied by Ansaldo and by Bombardier for 
the new TRAXX locomotives. 

Visit to Antwerp Central Station 
and Belgian High Speed Line 

by Ian R Bridges MSc(Eng) CEng FIRSE FIET

Photos:  Ian Allison 

Ian Bridges with other well known
Fellows of the Institution
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After the lectures, members and guests 
met up for an early evening visit to 
Aquatopia sea life centre.  Many and varied 
creatures from the deep were seen in a re-
creation of their natural habitats, followed 
by an opportunity to take some well earned 
refreshment.  Later, a sumptuous dinner 
was provided back at the zoo, where further 
discussions took place about the day’s 
proceedings before all returned to their 
various hotels to rest and to contemplate 
the second day’s events.

Noorderkempen

On day two the group assembled 
underneath the magnificent dome at 
Antwerp Central station before descending 
2 levels to catch a service train for the short 
distance south to Antwerp Bercham.  On 
arrival the group split into pre-defined 
smaller groups, the blue team being 
whisked away by coach to the new HSL 
station at Noorderkempen, whilst the yellow 
team went to view the nearby HSL control 
centre.

Noorderkempen has been designed 
with the principle aim of creating ‘park and 
ride’ facilities for Antwerp and is situated 
around 17 km to the north of the city.  A 
new road connection is being built from the 
station to the adjacent motorway, creating 
a large catchment area for travellers to go 
into the city in just a few minutes.  It will be 
domestic trains operating on the HSL that 
serve Noorderkempen with a platform 
situated on a loop line in each direction.
These trains will generally arrive from 
Antwerp and terminate. 

Signalling and telecoms facilities at the 
station were examined in circumstances 
rarely allowed.  As trains have not yet 
started to run on the line, there 
were fewer restrictions on where 
members could wander, indeed a 
number of pieces of four foot 
equipment were examined 
closely, including broken rail 
detection systems (compulsory on 
Belgian high speed lines) and the 
point machines!  Inside the 
equipment room SSI Trackside 
Functional Modules (TFM) were 
observed, which are used to 
control LEUs, which in turn 
operate switchable balises for the 
ERTMS level 1 fallback system as 
well as points and other 
equipment.

Control Centre

As the yellow team arrived at Noorder-
kempen, the blue team left to go back to 
Antwerp to visit the control centre.   

Although it was a nice bright sunny 
day, the group was grateful for the 
opportunity to warm up during the half 
hour journey. 

Within the equipment room the SSI 
interlockings, the RBC, power systems 
and the diagnostic equipment were 
observed.  A new Visual Display Unit 
(VDU) control position for Line 4 has been 
installed on the operating floor. 

The status of the Line 4 signalling and 
telecoms equipment is gathered by a 
diagnostic network and presented to the 
Infrabel maintenance staff at the control 
centre who undertake first and second line 
maintenance.  Third line maintenance is 
handled by the equipment suppliers. 

After visiting the control centre, the 
yellow group and the blue group came 
back together and caught a service 
train back into Antwerp Central.
The visit concluded with a very 
pleasant lunch, provided for the 
members and guests in a 
restaurant overlooking the re-
constructed station. 

Top: The Train Announcing Position in
the HSL Control Centre

Inset: The Technician’s
Terminal on the Operating Floor
of the HSL Control Centre

Left: The Equipment Room and
GSM-R Mast at Noorderkempen

Right: Position Markers at
Noorderkempen station
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Antwerp Central Station

Antwerp Central station, built between 1895 and 1899, was previously a 
terminal station with 10 platforms on one level.  It has now been re-
designed with a combination of 14 through and terminal platforms, 
vertically separated on three levels.  The upper level, which now has six 
platforms, is called ‘level 0’.  It is the original platform level and is 
elevated above street level, once accessed by ornate staircases 
underneath a 75 m high dome.  Street level accesses to the building 
from Pelikaansstraat and Astrid Square lead passengers to many retail 
units, travel information, ticket sales and access to all platform levels.
‘Level -1’, which is subterranean, can be accessed by escalators and lifts 
and contains a further four terminal platforms.  Further escalators take 
passengers down to ‘level -2’, where four further platforms can be found, 

allowing through trains to pass under the higher 
levels towards Holland in the north and Brussels to 
the south.  Additionally, a second modern glass and 
steel southern entrance to the station has been 
constructed at Kievitstraat. 
Starting work in 1998, 3.8 km of new cut & cover and bored tunnels were constructed to enable access to the 
subterranean platform levels, with trains from Brussels entering them just North of Antwerp Bercham.  Terminating 
trains divert away from the through lines as they descend towards ‘level -2’ and travel around the outside of them 
into the ‘level-1’ platforms.  Trains for platforms at ‘level 0’ diverge away from the through lines just to the north of 
Bercham station, avoiding the new tunnel. 
Once they have carried out their station duties, through trains continue north into more new tunnels, for a short 
distance before coming back to the surface and passing over the Albertkanaal.  They then pass through a new 
underground station at Antwerp Lutchbal, shortly after emerging back into the daylight before accessing the new Line 
4 to the Dutch border or Noorderkempen.  Local trains diverge 
at this point to take the classic route. 
All this work was carried out on a building that became a 
listed monument in 1975 and has remained an operational 
station throughout, with a minimum of three platforms 
operating at any one time between 1998 and 2003.  The 
modern adaptation very much compliments the original 

building in this stunning example of how architectures of different ages can be 
brought together sympathetically. 

Line 3

Line 3 is a continuation of the existing line 2 from 
Brussels to the east.  It joins line 2 at Liège, 
continuing east to the German border at Aachen and 
feeding trains onwards towards Köln and Frankfurt.  
This line is also signalled with ERTMS level 2.  The 
interlocking for the line is now completed and final 
tests will take place during 2008. 

Top Left: The original Antwerp Central station building
Above: The three levels of the new Antwerp Central station

Right: The maintainer’s telephone and associated equipment
located at one of the many Position marker’s at Noorderkempen
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Smartlock 400T moves 
forward to a New Level 

B etween September and November 2007, 
ALSTOM’s new interlocking, Smartlock 400T, 

took a major step forward in its path towards acceptance for use 
on Network Rail infrastructure.  During this period, a series of 
possessions of the line between Horsham and Dorking enabled 
the new interlocking to temporarily take control of the existing 
HORSDORK SSI control area. 

The first of the possessions taken allowed the fitting a 
changeover facility into the bottom of the existing SSI cabinet, 
enabling a rapid changeover between the old SSI interlocking 
and the new Smartlock 400T interlocking, maximising the time 
available for testing during subsequent possessions. 

The next two possessions were used to through test all of the 
line side inputs and outputs to and from the signaller’s panel at 
Three Bridges Control Centre.  In addition, each line side function 
was corresponded to the Support System (Smartlock 400T’s 
enhanced replacement for the SSI Technician’s Terminal), 
situated in the equipment room at Three Bridges, checking its 
status and any alarm messages as part of the process.   

A test train was run between Horsham and Dorking during 
the final possession in order to confirm the system’s correct 
operation under conditions typical for a short, fast train.  This 
test also confirmed that the existing SSI boundary close to 
Dorking operated as expected and that no timing issues had 
been introduced by the new equipment. 

The purpose of the trial was to verify the laboratory tests, 
carried out previously at ALSTOM’s laboratory in Borehamwood 
and those tests performed using an earlier version of the system 
at the Old Dalby test track in Leicestershire, validating them on 
the ‘real railway’.   The evidence collected from these verification 
exercises will contribute towards the Generic Application Safety 
Case (GASC), part of the acceptance process which will eventually 
allow Smartlock 400T to be installed at any site on Network Rail’s 
infrastructure. 

A further series of tests are planned for early 2008.  The pre-
pilot trial, planned for March, will see all three of the Horsham 
area SSI interlockings, HORSDORK, HORSBILL & HORSTHRB 
transfer to the Smartlock 400T in a similar fashion to that 
described above.  This will enable testing of the cross-boundary 
interfaces to be undertaken, ensuring they work correctly with the 
existing SSI data, which has been copied into the new interlocking. 

The Smartlock 400T suite can be seen in the picture below.  
The main interlocking is in the centre cabinet, the communi-
cations equipment, enabling the interlocking to communicate with 
the existing SSI line side equipment, is on the left and the Support 
System is on the right.  The Support System enables the signalling 
technician to view commands and responses to and from the line 
side and signaller interfaces, in addition to internal logic states 
and the health of all parts of this highly available system. 

Signalling Solutions Limited (SSL), a new joint venture 
company combining the UK resources from ALSTOM Transport 
Information Systems and Balfour Beatty Rail Signalling, are 
completing the customisation of the system for UK use, steering it 
through Network Rail’s acceptance process and providing 
installation and testing resource for the work.  SSL will be able to 
offer Smartlock solutions in the UK once the Horsham trial and 
pilots are successfully completed and a GASC is obtained. 

I R Bridges

The three existing SSI interlockings at Three Bridges Control Centre

Smartlock 400T interlocking,
communication cabinet and Support System
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NATIONAL RECOGNITION FOR
WESTINGHOUSE APPRENTICES

Four young engineers from Westinghouse Rail 
Systems have won awards in the annual Passenger Transport 
Apprentice Awards, sponsored by GoSkills, the rail industry’s leading 
training organisation.

Leading the way was Karl Everett, who won the Management and 
Leadership Achiever of the Year Award, with Lee Valentine and Helen 
Eatock taking the two runners-up places in the same category.  Both 
Karl and Lee have recently completed their apprenticeship 
programmes, with Karl now working as a systems engineer in the 
business’s Mainline division and Lee working in the Research and 
Development department.

In contrast, Helen’s route through the business has been quite 
different.  Having begun working in a clerical role, she decided to 
pursue a career in engineering and was sponsored by the company to 
study firstly with Chippenham College and then at Warwick University.  
When not studying at university, she works as a systems engineer in the 
Research and Development department.

In the prestigious Rail Engineering Apprentice of the Year category, 
Tom Keogh was named runner up – an outstanding achievement for a 
first year apprentice.  Having joined Westinghouse in September last 
year, Tom is undertaking a three year apprenticeship in railway 
signalling design.  He is currently gaining experience with 
Westinghouse’s PPP project group, the team which is managing the 
signalling upgrade on the Victoria, Hammersmith and City, District, 
Metropolitan and Circle Lines on the London Underground.

Three of the engineers are part of Westinghouse’s nationally 
established training programme which is run in conjunction with 
specialist provider Four Counties Training Limited.  Students in the 
scheme work towards Modern Advanced Apprenticeships in Engineering 
Design, through a combination of study at Chippenham College and 
structured practical training. 

SYSTEMAT/CS
goes live on Beijing 5

Westinghouse Rail Systems Australia 
(WRSA), part of Invensys Rail Systems, has reached an 
important milestone -  the brand new Beijing Metro Line 5 
has commenced passenger service.  This is the first 
SYSTEMAT/CS based Integrated Supervisory Control 
System (ISCS) in Beijing. 

WRSA designed and commissioned the software and 
performed the integration testing and system 
commissioning.  Line 5 runs through the centre of Beijing 
from the northern to southern suburbs and carries a dense 
passenger service running at four minute intervals.  

The Beijing ISCS will manage 22 stations, including 16 
underground and eight interchange stations.  The line 
extends over 27.6 km and includes one Depot as well as 
main and backup Operational Control Centres.

Incorporated within SYSTEMAT/CS is a powerful suite 
of functional applications integrating such subsystems as: 
Traction Power Control, Train Control, Environmental 
Control, Automatic Fare Collection, Passenger Information 
Displays, Public Address Systems, Fire Alarms and CCTV 
Security.

The system will be on a one year trial operation and will 
be used for the Beijing Olympics next year.  Beijing Metro 
Operation Company (BMOC) and its local staff are 
operating the system on a daily basis.

This is WRSA's first project with local partner NARI 
Group Corporation in China, with the Hong Kong MTR 
Corporation Ltd as design consultant.  The project has 
been delivered ahead of schedule and is anticipated to 
come in within budget when the warranty is finished in two 
years time.

Major Signalling Contract won for modernisation of
East-West Rail Corridor in Latvia

Bombardier Transportation announced in late November 2007, that it has received a contract for the modernisation of the signalling
system on the major East-West Rail Corridor in Latvia.  The turnkey contract was awarded by LDZ, Latvian Railways, to a consortium led 
by Bombardier, together with telecommunications provider, Belam.  The total contract value is approximately 41 million euros ($65
million US), of which Bombardier’s share is approximately 12 million euros ($18 million US).  It includes the design, manufacture, supply, 
installation, testing and commissioning of the INTERFLO 200 signalling system on the east-west routes from Krustpils to Rezneke, and 
from Krustpils to Daugavpils and the Daugavpils junction area.

For Latvian Railways, this contract, encompassing a strategic East-West rail route of approximately 200 kilometres and 20 stations, 
represents a significant step forward in modernisation plans for main line rail travel across the country.  In addition to signalling systems, 
and all telecommunications and power equipment for the line, the project also includes installation of traffic control centres in Jelgava 
and Daugavpils.

The INTERFLO 200 system is a complete signalling solution designed specifically for high density main lines, with EBI Lock computer-
based interlocking (CBI) systems to control and supervise signals, point machines and level crossings.  The systems will be produced in 
Sweden, Finland, Poland and Russia and are scheduled to enter commercial operation in late 2010.  Anders Lindberg, President of
Bombardier Transportation’s Rail Control Solutions, said: “I am proud that we continue to play such a positive role in the modernisation of 
Latvia’s major railway routes.  This contract is further proof of the excellent our reputation has earned in a region where more than 100 
stations, including the principal station at Riga, have our solutions.”

Per Allmér, Rail Control Solutions Regional Head for Nordic Countries and Baltics, added: “This is an excellent further endorsement of 
our participation in the Baltic region, where we have systems already in operation in Latvia, Lithuania and Russia, and also currently 
being delivered to Uzbekistan, fully adapted to local signalling requirements.  We have consistently been involved in the modernisation of 
the railways in the Baltics, since the introduction of the first modern signalling system in the region and are delighted to be part of this 
landmark project in Latvia.”
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On the preserved Great Central 
Railway in Leicestershire, there 
is yet another interesting signal 
structure which was once 
commonplace all over the 
eastern side of the country and 
of a type now becoming few 
and far between on the national 
network in the United Kingdom. 

Signal No.6 located on the exit of the Down Lie By Siding at 
Quorn & Woodhouse station is a latticework structure originally 
constructed by the Great Northern Railway and installed as 
No.21 signal at Forest Road Station signal box in Leicester in the 
early 1900s. 

On closure of the signal box in the late 1960s, the signal 
structure was presented by British Railways to the Leicestershire Museums and stored 
at the Abbey Lane Pumping station, before being placed on long term loan to the 
Great Central Railway in 1974. 

Despite having spent many years in storage at Loughborough, the  
signal structure was examined and found to be in good condition for 
reinstallation upon the railway, therefore recreating and ensuring  
that this type of signal structure will survive for future generations.  
The signal structure itself was installed and commissioned at Quorn 
& Woodhouse station as a Great Central Style Lower quadrant signal  
in January 2002, and can be seen in operation throughout the year 
when the railway is operating.   

For further information go to www.gcrailway.co.uk.

We are still awaiting your 
thoughts on the picture in 
IRSE NEWS Issue 130. 

M e a n w h i l e  m a n y 
thanks to SStuart Angill for 
this month’s picture.    Can 
you identify what and 
where it is?   

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. 

Interesting Signals No.98 

Quorn & Woodhouse 
by Ian Allison

Photos:   Roger Phelps 

Curiosity
Corner
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The IRSE and the UK National ERTMS 
Programme (NEP) Team managed by 
Network Rail (NR) had jointly organised the 
event, at which the progress made towards 
national roll-out of ERTMS Cab Signalling 
in Britain would be presented to the 
industry.  Clearly, this met a need!

The day was formally opened by our 
President Wim Coenraad – no stranger to 
ERTMS in his professional capacity, from 
the development of the first ETCS 
specifications, right up to the safety 
certification of the Betuwe Route in 
Holland.  Sessions during the day were 
chaired by past-presidents John Francis, 
Clive Kessell and Bob Barnard. 

The Keynote Speech was given by Clive 
Burrows, Director Rail Technical and 
Professional, Department for Transport 
(DfT), who described how ERTMS had 
become the preferred option for the future 
UK railway.  He talked of the rationale for 
the selection of ERTMS Level 2 cab 
signalling, and outlined the current 
performance and future requirements of 
the railway, citing cost, capacity and 
network optimisation as the key drivers for 
change, with the provision of Automatic 

Train Protection (ATP) functionality 
important but less critical now that TPWS 
is fitted.  He gave DfT’s vision for the 2035 
railway, issuing challenges to the industry 
to develop technology to replace 
conventional train detection, and to allow 
traffic regulation to be optimised.  He 
foresaw technologies such as satellite 
positioning playing a part in this.

The future vision theme was continued 
by Andrew Simmons, Director of Future 
Trains and Operational Control Systems in 
Network Rail, who outlined NR’s Technical 
Strategy for signalling and showed how it 
will allow the railway to meet the DfT 
aspirations.  His vision involved a set of 
closely interlinked subsystems, with 
interlocking at the centre supported by, 
train detection, movement authority, 
control systems, level crossings and 
possessions.  Some applications would 
require Automatic Train Operation (ATO) in 
the future.  For different lines, different 
technologies would be used in each of 
these subsystems, with “modular 
interlocking” being the common core on all 
lines.   

George Muir, Director General of the 
Association of Train Operating Companies 
(ATOC) gave an inspiring and thought-
provoking address, in which he affirmed 
that train operators see ERTMS cab 
signalling as the way forward.  In a 
challenging and amusing manner, he 
portrayed ERTMS as a massive challenge 
to resignal 2/3 of the network and fit 90% 
of the trains over something like 26 years 
– even suggesting that there was time to 
go out and have children who could grow 
up to work on the later stages of the 
programme!  He talked about how 
operators need to be engaged in the 
process of change, and his view of rôles 
and responsibilities.  Train operators are 
looking for less disruptive signalling 

renewal, selective increases in line 
capacity, flexibility to alter traffic patterns 
after resignalling, future-proofing and well-
thought-out train fitment from the 
Programme.

Rupert Walker, Director of the National 
ERTMS Programme Team, explained the 
structure of his 120-strong multi-
disciplinary team, and the process that 
they have been going through to develop a 
business case for ERTMS in the UK.  
Having undertaken comprehensive 
consultations with the many stakeholders 
involved in the UK railways – infrastructure
owners, Train Operating Companies 
(TOCs), Freight Operating Companies 
(FOCs), Rolling Stock Leasing Companies 
(ROSCOs), ATOC, the Railway Safety & 
Standards Board (RSSB), the UK 
Government’s DfT and the suppliers, they 
can demonstrate that it is financially viable 
to install ERTMS.  He explained that, 
although ERTMS cab signalling always 
showed an eventual positive financial 
return, the initial plan they developed 
needed excessive up-front investment.  By 
a series of challenges from DfT and formal 
reviews (Red Diamond, Yellow Diamond, 
etc.), the roll-out plan has been refined, to 
dramatically reduce the initial investment 
needed, and to speed up the financial 
return offered by cab signalling.  This plan 
has now been accepted by the DfT who 
have issued their own National 
Implementation Plan which details ERTMS 
trainborne and track fitment to the UK 
fleet and infrastructure over the next 30 
years.  Rupert outlined the Cambrian Early 
Deployment Scheme, followed by 
migration schemes in East Suffolk and on 
Great Western Main Line, followed then by 
many years of “day-job ERTMS” work on 
the remainder of the network, starting with 
East Coast Main Line.

217 Delegates attend “A Cracking Conference” on ERTMS!

Every seat in the Lecture Theatre of the Institution of Mechanical Engineers in London was full on 20 November 2007, 
for the IRSE Seminar “ERTMS/ETCS in the UK”, and regrettably there were members unable to book a place.

The Keynote Speech was given by Clive
Burrows, Director Rail Technical and

Professional, Department for Transport
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After an opportunity for individual 
discussions over lunch, Richard Bloomfield 
– Network Rail’s National ERTMS Engineer 
– explained how the UK relates to the 
wider European perspective – how 
standards and decisions come down from 
Europe to affect us in Britain, but also how 
Britain exerts influence at the European 
level.  A key point is how ERTMS will evolve 
from the present Version 2.3.0 specification 
(developed essentially for high-speed lines) 
to Version 3.0.0 which will include some 
additional functionality required for a full 
national application, including version 
management within the standard, 
permitting later enhancements to be 
introduced progressively without disruption 
of the network  Richard also suggested 
areas, such as packet switching and Level 
3 functionality, where the UK believes the 
specifications will need to evolve further.  

Steve Roberts, Head of New Systems 
for RSSB and Operations Manager within 
NEP, talked about the framework for 
standards – both technical and operational 
– that are being developed for ERTMS cab 
signalling.  A key early deliverable will be 
the Rule Book to cover ERTMS operation, 
so that operational staff can begin training.  
Steve explained the structure of committees 
set up to ensure that standards with full 
cross-industry support are in place for 
Notified Body assessment of the Cambrian 
Early Deployment Scheme (EDS), and can 
then be refined to support national 
implementation.

The earlier presentations had talked in 
terms of plans and challenges, and several 
speakers had mentioned the need to 
change the culture in the industry, so it was 
logical for the theme of the presentations to 
move towards practical engineering issues.  
Nick Wright of First Group (a passenger 
Train Operating Company) gave some very 
pragmatic “lessons learned” on 
introducing and living with the on-board 
elements of signalling systems, illustrating 
his talk with examples from the ALSTOM 
BR ATP installed on Great Western Main 
Line, national Train Warning & Protection 
Scheme (TPWS) and Train Data Recorder 
fitment, and from the GSM-R voice radio 
pilot recently brought into service in 
Scotland.  Key points included the need to 

synchronise driver training with cab 
refitment, and the need to establish fault 
reporting processes in good time. 

Eric Tessier from Ansaldo STS France 
outlined what they plan to install on the 
200 km Cambrian Lines ERTMS EDS.  He 
described the system architecture, with an 
RCC VDU Signallers Control System, SEI 
interlocking and ERTMS Radio Block 
Centre to be located in a new building at 
Machynlleth, and newly-designed MTOR2 
Object Controllers at passing loops.  24 
Class 158 diesel trains will be ERTMS-
fitted, with a single European Vital 
Computer (EVC) per 2-car set, whilst some 
locomotives will also be fitted with similar 
equipment.  The difficulty of fitting the 
ERTMS Driver Machine Interface (DMI) 
screen in the cramped Class 158 cabs was 
mentioned.  Clive Barker, of Ansaldo STS 
UK outlined the trackside signalling 
architecture, with axle counters connected 
via the NR Fixed Telecommunication 
Network (FTN) to centralised evaluators at 
Machynlleth which in turn will interface to 
the interlocking by means of MTOR2 object 
controllers, and the replacement of the 
existing Train Operated Points with Mk2 
Clamplock machines.  Installation at 
Machynlleth and on the trains is to start 
early in 2008, and the system is to be 
tested and ready for service by the end of 
2008.

Paul Jenkins described the 
telecommunications infrastructure being 
installed on the Cambrian lines to support 
the ERTMS EDS by the two on-going 
national programmes for which he is 
Network Rail’s Director.  The requirement 
is to provide adequate GSM-R coverage to 
support both voice and data needs, and 
therefore also FTN over fibres and copper 
along the route, to connect the GSM-R 
base stations and other services.  Paul 
explained that NR are about half way 
through a 5 year programme.  For the 
Cambrian Route, he explained the fibre 
optic network, supplemented by “copper 
islands”, and discussed the GSM-R 
coverage levels being provided.  The task 
of siting GSM-R masts in sensitive areas 
was touched on, and Paul was able to 
assure the meeting that most of the base 
station sites are now finalised.  Paul saw 

the challenges ahead as including the 
safety approval of many innovative safety 
applications over FTN, and the need to 
reduce the amount of lineside telephony 
on the future railway. 

Phil Musselwhite of Arriva Trains Wales 
(the Cambrian train operator) (ATW) gave a 
view from his perspective, as part of a 
comparatively small company with limited 
resources and a limited period franchise, 
whose main focus must be to “keep the 
trains running”.  For him, ERTMS is not a 
technical challenge, but an operational 
one; it may be the pilot for a national 
programme, but for ATW it is very real!  He 
talked of issues such as cab design, 
releasing trains for fitment, training of 
drivers and other staff, and getting it all 
approved.  He reminded members that 
ERTMS will not benefit Cambrian pass-
engers at all, but will cause a lot of dis-
ruption to them – so he stressed the need 
to achieve good performance in service. 

The IRSE felt that the day also gave an 
ideal opportunity to update delegates on 
recent experience with putting ERTMS 
Level 2 Cab Signalling systems into full 
commercial service in Europe, and so had 
arranged for Oskar Stalder, formerly of 
SBB and now an independent consultant, 
to give a frank presentation on “Lessons 
Learned in Switzerland”, where over 500 
trains fitted by several suppliers are now 
operating commercially over routes 
equipped by two different suppliers.  He 
summarised the lessons learned from the 
initial pilot scheme, and from the two 
applications now in service.  The pilot 
scheme had taught SBB about the systems 
and processes involved, and had shown 
that staff could be trained to use ERTMS.  
However there was political pressure for it 
to enter service, and problems when 
performance suffered initially.  The second 
scheme learned from this, and adopted a 
stepwise introduction to service, with 
extensive lab testing, and increasing hours 
service as experience was gained and 
residual technical and operational 
problems were resolved.  As a result, the 
Mattstetten – Rothrist line is now 
performing very well with 242 trains per 
day, and over 5 million km of ERTMS Level 
2 cab signalled operation.  The Lötschberg 
Base Tunnel project incorporated further 
lessons learned, and had established a 
test track for integration purposes, and 
had not needed to commission the back-
up lineside signalling system.  Performance 
monitoring tools have also helped to ensure 
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reliability growth on telecoms, signalling 
and trains, and there are now 553 fitted 
trains in Switzerland.   

The final part of the day was a Panel 
Discussion between international experts 
in ERTMS.  This gave an opportunity to 
hear first-hand what are considered to be 
the key issues for successful ERTMS 
application, and what is now seen as “best 
practice”.  The panel was chaired by Bob 
Barnard, and the earlier speakers Oskar 
Stalder, Richard Bloomfield and Wim 
Coenraad (now wearing his Movares hat, 
rather than as our President!) were joined 
by Vincent Passau, Technical Director of 
ALSTOM Transport Information Solutions 
who has been actively involved in bringing 
Level 2 schemes in Italy, Switzerland, 
Holland and Belgium into service. 

The Panel initially debated three key 
issues that they felt represented the 
challenges for successful implementation 
of ERTMS cab signalling.  The first topic 
was about responsibility for integrating the 
different elements of the system, 
particularly the trackside and trainborne 
ERTMS elements.  All agreed that it was 
possible (and desirable) for the train 
operators to procure on-board equipment 
and fitment themselves.  However, 
inevitably since trains from several 
operators run over common infrastructure 
whose owner defines the operational 
scenarios and rules, the infrastructure 
owner has to take the responsibility for 
achieving integration.  The panel quoted 
examples where lessons learned in one 
country had saved work elsewhere, but 
also how during the initial projects, 
problems discovered in one application of 
ERTMS might require to be fixed also in 
other countries.  The importance of co-
operation between railways on ERTMS was 
stressed more than once by the panel.  

A questioner asked about revalidation 
of safety cases following specification 
changes.  The panel agreed that, if well-
structured, subsequent safety cases can 
be built upon previous ones, with only the 
changes needing detailed and costly work.
It was also stressed that type-testing of a 
new train class is costly, so there is a big 
advantage in standardising the equipment 
fitted to all trains of similar type. 

The second topic was about the 
transition from early schemes where 
everyone is learning, to what Rupert 
Walker had earlier referred to as “day-job 
ERTMS” – i.e. the steady state during large
-scale national implementation, when 

projects must run absolutely to time and to 
budget.  For example, the early schemes 
had used a lot of test runs (often in the 
night) to systematically test all aspects of 
ERTMS, and the panel discussed the 
extent to which this would decline on 
subsequent schemes, and the future rôle 
of site testing with trains and the rôle of 
laboratory testing.  The panel were able to 
explain that the number of test runs does 
fall as experience is gained; in Switzerland 
there were 30 000 runs done on the 
original pilot, 10 000 on the next project, 
6000 on the next, etc., and experience 
allows testing to be more precisely 
focused, and improves the efficiency of the 
processes used.  The comment was made 
that projects test 100% of planned 
behaviour in the lab, and 100% of 
unplanned behaviour on site!  From the 
suppliers’ viewpoint, it is vital that projects 
maintain a comprehensive test laboratory, 
so that any problems discovered on site 
can be studied most efficiently, and so that 
subsequently regression testing of 
changes can be accommodated. 

The third topic was about the new 
techniques and processes that we will 
need to put in place to enable us to live 
with a radio-based cab signalled railway, 
including monitoring the performance of 
trains and the GSM-R network to detect 
incipient problems, and to drive up 
reliability to the levels expected from 
governments and the public for busy lines. 

The importance of GSM-R to ERTMS 
was mentioned; to meet train operators’ 
expectations, system performance must be 
maintained and improved, and good tools 
can help understand the on-going 
performance of all system elements, 
including telecoms, so that delays can be 
attributed, and so that performance 
degradations can be addressed quickly. 

How to specify system performance is 
a skill that comes with experience.  It was 

suggested that the IRSE might provide a 
way to share this information.  Another 
area for further work is in traffic regulation; 
ERTMS provides a platform on which 
progressively more sophisticated network 
management can be implemented, and 
this will help to meet some of DfT’s 
aspirations.  SBB claim to have reduced 
energy consumption by up to 25% by 
ensuring that drivers are guided to the 
optimum time/distance graph.  All agreed 
that progress in these areas will provide a 
“pull” for ERTMS to be installed, in addition 
to the “push” from trying to reduce 
signalling renewal costs. 

There was also some opportunity for 
questions from the floor, including topics 
such as the financial justification for 
ERTMS, the apparently quite extended 
implementation timescale, and the 
phasing of train fitment relative to the 
introduction of new fleets of rolling stock. 

Wim Coenraad closed the seminar, 
commenting favourably on the change in 
attitude to ERTMS in the UK in the past 
year, and he thanked the organisers from 
NEP and from the IRSE, and the speakers.   

From comments received since the 
seminar, the speakers and organisers felt 
that it had been successful in showing the 
S&T community the direction for signalling 
in the UK over the coming years.
Participants too felt the day had been 
extremely useful.  Many commented 
favourably on the progress made in 
attitudes in the past 2 years, and the 
unanimity now shown across the whole UK 
industry about the benefits of ERTMS to 
the UK railway.  All parties now seem to 
have a common resolve to face the 
challenges and make it a success. 

The IRSE Office has some copies of the 
CD-ROM containing all the presentations, 
at a cost of £12 for IRSE members, or £24 
for non-members. 

Bob Barnard
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Surname Forename M1 M2 M3 M4 M5 M6 M7 Surname Forename M1 M2 M3 M4 M5 M6 M7

Athey Stewart Philip P    Poon Cathy Yeuk Lan P P

Atta-Apau Ibrahim   C P         Punyapanyar Pimjai P

Botwright John P P Rahman Miskeen-Ur P

Burkett Robert     P         Robinson Thomas Peter P

Chaplin Andrew John C P    Rodriguez John Luis P

Chaurasia Shubh Lal P             Rowley Gareth P

Chong Yik-Yen D C    Sharma Aditi Karina P

Chow Oi-Lun             P Sharpe Jo-Anne D

Chu Ka Wing P    Shenoy Rajath Ramachandra P C

Cooper Simon Robert   P P         Shields Douglas James C C P C

Denham Dan C    Sibanda Jephious P

Doggett Kenneth Patrick P C P   P     Smith Paul James P

D'Sa Brenella P    Sumesh Appuni C

Farquhar Garry William   P P         Tan Hui Hoon P

Freer David Anthony P    Taylor Alan C

Gonye Simbai Samuel C             Tembo Cloud P

Gooden Brett Stephen P    Thomas Bartholomew P

Gowthaman Selvaraju             P Thurarat Pitchayada P

Grange Michael Stephen P C    Varadharajan Sundara Rajan P

Greenwood David   P           Verma Gajendra Kumar P

Gupta Rajeev C    Verma Sonali P P

Horner Peter Michael P C P   C     Virdee Gurdeep Singh P D C C

Howley James P Walker Simon Charles P

Johnson Stuart David     C         Westerman Damian C

Joseph Shibu Mon P    White Stephen Glenn P P P C

Kiely Colm Patrick       P   P   Witts Darren P

Kirkham Richard Alexander P    Woods Matthew John C C

Lant Richard   P           Wright Stephen P P

Law Lit Wing C C    Young Douglas P

Lawson Matthew CO     C   P              
Lee Yet Wai P             
Leung Wing Yi P       P              
Makwezva Wilbert P P          
Mapindu Wellington         P              
Martell Peter P D             
Mashiri Joe         P              
McDonald Sean Peter C             
Mittal Mukesh Kumar P                      
Mohanakrishnan Sarvepalli C P C          
Moir Scott James C P          
Mooney Gavin James P          
Morris Andrew Justin P P          
Mott Angela Alison C             
Mumford Jonathan D P          
Ncube Sikhumbuzo P             
Neptune Senthil Vel C          
Nicholson William Alan P             
Paradza Peter P          
Pearce Valerie P             
Phillips Jesper Rowland P D P D          

2008 IRSE PROFESSIONAL EXAM
Please remember that the deadline by which we must receive your 

application to sit this year’s Exam is 
30 June 2008.

Forms are available to download from the IRSE website at 
www.irse.org.  Unfortunately, we will not be able to accept 

applications from those who are not fully paid-up members of the 
Institution at the time of applying. 

M1   Safety of railway signalling & communications   

M2   Signalling the layout  

M3   Signalling principles  

M4   Communication principles  

M5   Signalling applications  

M6   Communication applications  

M7   System management & engineering    
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Summary of results - year 2007         
M1 M2 M3 M4 M5 M6 M7 Totals

         
Distinction 0 3 2 0 2 0 0 7

Credit 4 9 6 1 5 1 6 32

Pass 20 10 24 2 13 2 10 81

Near miss 8 7 7 2 5 0 2 31

Fail 48 12 23 1 9 2 5 100

Total Candidates 80 41 62 6 34 5 23 251

           

2007 Pass Rate 30% 54% 52% 50% 59% 60% 70% 48%

            

2006 pass rate 32% 56% 42% 44% 57% 60% 59% 47%

2005 pass rate 48% 55% 38% 50% 63% 63% 60% 51%

2004 pass rate 37% 63% 47% 33% 48% 60% 68% 50%

2003 pass rate 52% 48% 26% 40% 49% 100% 59% 45%

2002 pass rate 47% 57% 43% 100% 58% 67% 79% 55%

2001 pass rate 70% 46% 56%   52%   62% 58%

2000 pass rate 51% 67% 60% 50% 43%   83% 57%

1999 pass rate 50% 73% 55%   59% 100% 59% N/A

1998 pass rate 63% 56% 43% 100% 36% 100% 61% N/A

           

2006 total candidates 77 61 66 9 42 5 34 294

2005 total candidates 75 77 69 8 35 8 30 302

2004 total candidates 75 71 77 6 46 5 31 311

2003 total candidates 54 50 54 5 49 2 22 236

2002 total candidates 57 67 44 1 40 3 24 236

2001 total candidates 47 39 34 0 25 0 21 166

2000 total candidates 43 34 45 2 32 0 12 168

SSttarting Over Again again!

It may be a dim and distant memory for those readers who set out on their 
careers via an Apprenticeship, but to get the award, underpinning theoretical 
knowledge had to be gained.  This was done via a technical certificate 
sometimes taught in college and sometimes by the employer. 

The technical certificate is still a key part of the Apprenticeship and for the 
current framework a BTEC (Business &Technology Education Council) National 
Certificate is used.  And because of the specialist nature of signalling and 
telecommunications we have two specific units in the qualification.

One introduces the concepts and one deals with the application.  In the past 
12 months a small team of IRSE members supported by GoSkills, the Sector 
Skills Council supporting the Rail Industry, undertook a review to ensure the 
units reflected modern practice.  The revised units were accepted by the 
Awarding Body (Edexcel) and made available for those starting study in Autumn 
2007.

CChristine White

Members Ties and badges
After a period of not being available, and 
sadly just too late for Christmas in 2007, 
we have just reintroduced sales of the 
green and gilt metal lapel name badges for 
members or partners.  These are made for 
us in Australia through the section there, 
and they are popular in that country as well 
as elsewhere in the world.  The price is 
£12.50 plus postage and packing. 

In addition, there is a new modern 
design of IRSE tie, in dark blue with a 
discrete red and pale blue diamond woven 
pattern, and the IRSE logo in pale blue near 
the bottom.  The price is £11.00 inclusive 
of VAT, with postage and packing extra. 

Badges and ties can be ordered 
through the London office using the 
publications and goods order form 
available on the web-site. 

CColin Porter, Chief Executive
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T here has been mounting concern over the impact of 
the much-maligned Bologna Declaration on UK engineering 
degree programmes, particularly the integrated MEng.  It is hoped 
that this widely held feeling of disquiet will have eased following a 
recent London conference on the subject co-sponsored by 
Engineering Council UK (ECUK), The Royal Academy of Engineering 
(RAEng) and the Institution of Engineering and Technology (IET). 

Some 140 delegates – the majority of them leading 
engineering academics and representatives of engineering 
institutions – attended the one-day meeting, held at IET’s Savoy 
Place headquarters on 5 October.  They learnt that the ‘Bologna 
Process’, under which forty-eight European nations have agreed 
to align their higher education systems, is nowhere near as 
advanced as many had suspected.  They were also cheered by 
evidence that the UK is having success with its argument that 
education outcomes and workloads are a sounder basis for 
comparing degrees than course duration, which tends to 
disadvantage integrated MEng programmes. 

In the day’s opening presentation, ECUK’s director of 
formation Richard Shearman reminded delegates that: “Bologna 
is an inter-governmental agreement not a legally-binding 
commitment, though some in the Higher Education (HE) 
community talk about it as if it were.  Also, its principal aim is 
mobility not uniformity.”

He went on to point out that, “Taken across Europe, progress 
towards meeting the requirements of Bologna is highly mixed.  In 
many countries there is quite a gap between governmental and 
HE institutional strategies and there are still differences between 
some national policy pronouncements and what is happening on 
the ground.  In fact, the UK is among the leaders in taking the 
process forward, despite being the only signatory nation that has 
a negative overall view of Bologna”

“The original 2010 deadline for implementation of Bologna 
now seems unlikely to be met and it has been suggested, by the 
Chief Executive of the  Quality Assurance Agency, that it could be 
quite a long time after this date that the process will be 
complete.”

Unsurprisingly, Rachel Green from the Department of 
Innovation, Universities and Skills (DIUS) is among those who 
view the agreement in a very favourable light.  Delivering the 
conference’s keynote address, she saw benefits for all concerned 
– students, HE institutions, employers and wider society.  On the 
issue of most concern to those present – the future of MEng and 
other integrated master’s degrees, she stated: “I do not believe 
that these kinds of programmes are under threat because of 
Bologna.  This sets out a requirement for a bachelor’s to be a 
minimum of three years, but beyond that there are no 
stipulations on the length of degrees.”  She also debunked the 
myth that Bologna spelt the end of the one-year MSc. 

Moving on to the vexed question of the European Credit 
Transfer System (ECTS), the proposed mechanism for comparing 
qualifications, the message continued to be upbeat: “We have 
had some success over the last few years in getting people to 

understand the idea of considering learning outcomes alongside 
workload.  There is now widespread agreement that you need a 
combination of outcome and workload if you are going to have a 
credit system that is worthy of the name.”  However, she 
acknowledged that learning outcomes is a term that is poorly 
understood, and as a consequence it can be misapplied Europe.  
“There is general agreement that the new Bologna work 
programme for the next two years needs to address this issue as 
a matter of urgency.”

A more universal system of credits in England would 
undoubtedly help in the ongoing discussions about ECTS.  As 
Rachel Green pointed out, the lack of one means, “we are not 
always starting from a very strong position when we talk about 
learning outcomes and credits.”

Two speakers from Imperial College London showed that four 
year integrated master’s degrees can meet the 270 ECTS rule.  
Imperial has conducted an exercise that demonstrates how its 
own MEng programmes contain sufficient credits for recognition 
as a full second-cycle qualification.  This was achieved by 
including the totality of the education received over the four 
years.  It has also identified several activities, such as paid 
research work done by students during the long vacation and 
voluntary work overseas, to which ECTS credits may be assigned 
should there be a shortfall. 

During the panel discussion that followed the main 
presentations, there were some who suggested that UK master’s 
degrees – particularly those in science subjects - are seen as 
inferior by some of our European partners.  However, it became 
clear that the UK is not being singled out for condemnation, as is 
sometimes suggested.  Examples were given of the substantial 
differences between other nations’ qualifications, underlining the 
point that alignment is still a long way off. 

Delegates put forward a number of ideas that they believed 
would assist the cause of UK science and engineering degrees, 
including the introduction of a common final examination for 
engineering graduates and widespread adoption of the newly 
established European Commission backed EURACE system for 
accrediting engineering programmes.

Several speakers urged the UK’s higher education 
establishment to engage more with their opposite numbers in 
Europe and seek out every opportunity to explain and promote 
the UK system. 

The overall impression conveyed by the conference was that 
UK university engineering departments are not faced with the 
prospect of imminent and undesirable change but instead have 
everything to play for. 

Full details of the conference, including a transcript and 
video, can be found at www.theiet.org/bologna.

Conference assuages fears over Bologna
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Midland & North Western Section
The presentation on the evening of Thursday 8 November was a 
team event with Network Rail’s Ian Johnson and Ken Peters giving 
a talk entitled “Risk Based Signal Sighting” at the Mailbox in 
Birmingham.

Ian took the first leg and took us through some of the activities 
required in producing the Signal Sighting form required by current 
standards.  The Signal Sighting process is one that is not widely 
covered by IRSE and in Ian’s personal experience perhaps on that 
in some quarters not fully recognised as a design activity.  Ian 
reminded the audience that signal sighting is the activity which 
ensures that the primary mechanism for conveying a message to 
the driver of the state of the line ahead is “.. conspicuous , 
unambiguous and standard ….  (See RT/E/S/10157).

Since the nature of the talk was about automating design 
processes, we were reminded of what a labour intensive and often 
costly exercise signal sighting can be.  With a team of up to six or 
more people on site, measuring out distances with a wheel and 
assessing possible sighting positions with the pole and target the 
man hours involved is not insignificant.  Having completed the site 
visit there is then the forms to fill in with its customary eight to ten 
pages and MRD/MRT (Minimum Reading/Distance Minimum 
Reading Time) calculations.  Any automation of the processes will 
obviously be beneficial.  In evaluating the savings to be obtained 
one should not only consider the money but also the reduction in 
exposure to risk for personnel at the lineside if the requirements of 
the site visit could be reduced or even eliminated.  

Automation of the Signal Sighting can be improved by use of a 
common spreadsheet style document which allows single input of 
the key data fields and formulae for calculating MRT’s etc all 
preset.  Both speed and accuracy result from such an approach.  
Having taken us through the historic elements and reasons for 
automation Ian handed over to Ken Peters for a look at some of the 
automated processes available. 

Ken advised the audience that the use of automated tools is 
recognised within RT/E/S/10157. Some of the tools available 
are: 

 - Route Drivability Tool – a tool to aid the designer; 
 - Signal Sighting Form Tool (SSiFT) -  An Exel workbook to 

aid the production of consistent presentation for Signal sighting 
form and ease the entry of data field throughout the form; 

 - Risk Based signal sighting – Building of a model in 
order to visualise the ‘to-be’ railway.  Before you build the model 
you need to correlate the “as is” railway. 

Correlating the “as is” railway has traditionally been by use 
of site visits utilising tape measures and measuring wheel.  With 
the availability of digital mapping techniques options to use High 
Definition Video, GPS, Ordnance Survey (OS) mapping, Aerial 
Surveys etc allows production of plans to levels of accuracy not 
previously available. 

Ken introduced the Intelligent Scheme Plan (ISP) and 
Network Rail are now starting to introduce video and aerial 
surveys as part of the GRIP stage 2 process thus schemes plans 
can be built up from: 

 - Train borne survey equipment; 
 - Manual trackside surveys; 
 - Commercially available, e.g. OS Mapping. 
At the moment data is imported via CAD but developments 

will move to electronic data exchange in XML format to gain the 
benefits of automatic transfer of data thus eliminating human 
error from the process.

All these increases in accuracy are available potentially 
without the need for the designer to step out of the office.   From 
this base data the scheme can be developed with increased 
confidence that signals will be able to be positioned as shown 
on the scheme plan.  

From the ISP additional tools such as constructability 
modelling and Driver Route learning tools can all be developed.  
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York Section
Minutes of Technical Meeting held in the Courtyard Room

of the Bar Convent, Blossom Street, York on
Wednesday 7 November 2007

The Chairman, TTony Kornas, welcomed 43 members and six guests 
to the Bar Convent for the second Technical Meeting of the 
2007/08 session. 

Tony announced that, following his retirement from Network 
Rail, DDenys Dyson had decided to retire from the Committee.  He 
thanked Denys for all his work on the Committee and for the York 
section.  DDoug Gillanders has been co-opted to fill the vacancy until 
the next AGM 

He then advised that Andrew McNaughton had been unable to 
give his talk but CCharles Weightman had stepped in at the last 
minute to present a paper entitled “Signal Box 619”

Charles began by saying that his last talk was to the York 
Section on 12 November 2003 and this was a continuation of his 
tour of inspection of Britain’s Signal Boxes.

He started by explaining the principles of Robust Train 
Protection, which is intended to improve train protection ahead of 
Automatic Train Protection (ERTMS).  Rigorous analysis is carried 
out of any layout to identify opportunities to apply the least intrusive 
form of Train Protection & Warning System (TPWS).  These are in 
order, standard TPWS (a requirement of law) up to 55 mph (90 km/
h), TPWS infill (or TPWS minus) for standard or restricted overlaps, 
TPWS plus (when standard TPWS is ineffective) up to 100 mph 
(164 km/h), and TPWS outer signal (when TPWS plus is ineffective).   
He then went on to define the Safe Over-run Distance for TPWS and 
gave a number of examples of how this is calculated for different 
approach speeds. 

Charles then took us on to junction signalling by outlining the 
various methods used.  His statement of intent for junction 
signalling is “When a train approaches a junction, before having 
reached the reading point of the (inner) distant signal, with the 
junction signal showing a proceed aspect, the train driver will be 
shown a positive pre-indication of the route set through the junction 
(enabling the driver to adjust the speed of the train in accordance 
with route knowledge).  If the junction is unsuitable for the above, or 
the train has reached the reading point of the (inner) distant signal, 
then the junction signal will be approach controlled from red, at the 
position of readability of the junction signal, after the (inner) distant 
signal has been passed”.  He then explained the methods by which 
this is achieved, main aspect free (MAF), approach control from red 
(MAR), approach control from yellow with flashing aspects (MAY FA), 
the use of preliminary route indicators, with banner repeaters, 
approach control from yellow (MAY YY) and finally main aspect free 
but using splitting distant signals. 

To finish his paper Charles then took us on a tour of Britain 
starting at Penzance (a signal box built in 1938), through Cornwall 
to the longest stretch of track circuit block from Lostwithiel to Cupar 
in Scotland.  The longest stretch of absolute block is believed to be 
from Little Mill in Wales to Gresty Lane near Crewe.  The tour took us 
through Wales, visiting Abermule, the scene of the worst railway 
disaster in Britain, to Inverness in Scotland.  We also visited some of 
the newer signal boxes at Allington Junction, Ferrybridge, 
Stallingborough and Havant.

 On behalf of Mott MacDonald, RRob Gray, Professional Head of 
Signalling, gave the Vote of Thanks for a very interesting and 
entertaining paper.  Tony then closed proceedings. 

Andrew P Smith

Ken demonstrated some the impressive virtual reality 
models that can be produced to simulate the driver’s view of 
signals.  The ability to model the effects of changes to signal 
profiles, the effect of construction works etc from every 
possible angle were most impressive as were some of the 
driver route learning aid which can be produced as a spin off 
to the ISP. 

Ken and Ian took a number of questions from the audience 
and a vote of thanks was given in the usual manner.  Thanks 
also go to Network Rail for providing the venue.  

Clive Williams

FULL DAY SEMINAR
A Vision for the Signalling Industry for 2030

Wednesday 20 February 2008
Venue: No 1 Birdcage Walk, Westminster, London,

SW1H 9JJ, UK
The International Technical Committee (ITC) of the Institution 
has been considering what signalling and train control might 
look like in 2030 and would like to encourage a discussion in 
the topic in general but also as an input to a paper that the 
Committee will write for later publication.  With the support of 
Thales, this seminar has been arranged by the ITC to present 
a number of key topics given by members of the Committee 
and others to stimulate thought and discussion on where 
signalling and train control might be in twenty five years time. 

Following a key note speech the main areas covered in 
the seminar will be:- 

What will be the deliveries of signalling? 
What are the relevant existing tools and what is needed 
for the future? 
Is standardisation the way forward? 
How do we get to the vision?  

and will be followed by what, hopefully, will be a lively 
discussion. The day will provide an interesting and important 
forum for debate about the future of signalling. 

A draft programme for the day is shown below.  

 SSubject Speaker (Affiliation)
10:00 Welcome and Introduction Wim Coenraad, IRSE President 

SESSION 1
10:05 Keynote Address  Tjeu Smeets, NS  
10:25 What are the signalling deliverables? 

Network Rail’s Vision Andrew Simmons, Director, Future Train 
and Operational Control Systems, NR 

10:55 What are the signalling deliverables? 
London Underground’s Vision   Eddie Goddard, Chief Eng., LUL 

11:25 What are the relevant existing tools and what is needed? 
 Swiss Federal Railway Vision Tomas Staffelbach, SBB 
11:55 What are the relevant existing tools and what is needed?  
  Rolf Seiffert, Siemens 
12:25 Discussion  
12:45 Lunch  

SESSION 2
13:30 Is standardisation the way forward and the Impact on industry 
 Modurban – the solution for Metros? David Dimmer, Thales Canada 
14:00 Is standardisation the way forward and the Impact on industry 
 ERTMS – the solution for main lines? Pio Guido, European Rail Agency 
14:30 Getting to the vision 
  Opportunities and inhibitors (constraints) 
 - Time to market 
 - Obsolescence cycles Christophe Kaseljevic, RFF 
15:00 Getting to the vision 
 - Opportunities and inhibitors (constraints) 
 - Time to market 
 - Obsolescence cycles Nabil Ghaly, Principal Tech. Consultant, 
  Parsons (formerly New York City Transit) 
15:45 Discussion  
16:15 Concluding Remarks 
 Gunnar Hagelin, Chairman, IRSE International Technical Committee  
16.30 Close  
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The remodelling at Havant Junction work was carried out over 
the Christmas period in 2006/7 and involved some significant civil 
engineering works.  The NR team used the existing signalling 
equipment (in good condition due to a 1980s rewiring project) 
with minor modifications to provide a motor worked double 
junction and crossover.  The line speed towards London and the 
through loops was adjusted, and some restraints on the display of 
four aspects were removed.  It was a low risk solution using a 
modern-equivalent form.   

At Fratton East more remodelling was required to enable the 
relaying of the full throat. Westinghouse Rail Systems were 
contracted to design additions to the existing GEC geographical 
system to deal with an additional crossover and associated 
bidirectional routes and also to provide Robust Train Protection to 
NR current standards.  The Southern Region tends to use less 
track circuits than the Western Region team were generally used 
to, largely due to the cost and complexity of Impedance Bond 
layouts related to the traction system. This led to some problems 
with the RTP system, and was overcome by the use of treadles to 
provide run-by detection.  Much cannibalisation of parts took 
place where possible.  Major challenges involved modifying the 
existing panel face, the differences between Siemens signal 
heads and standard NR heads, the use of treadle circuits, and the 
complexity of modifying an existing geographical system.   

The 1900 Railway Signal Company Fratton Shunting Frame 
was retained with minor modifications, and this will remain within 
the Siemens installation.  Absolute Block was implemented 
between Fratton and Portsmouth Harbour using a London Midland 
Region ‘Standard’  Block Instrument.  Main technical features on 
this phase were the use of existing signal structures wherever 
possible, track circuit train detection in platforms, dealing with 
bonding over a scissors crossover (which was not possible), and 
the need for new trains moving through the area.  All of this work 
had to be carried out within a six to eight week programme.  

The challenges were related to the very short time available to 
carry out the work, and the need to keep the system simple with a 
non-route setting interlocking, signaller monitored facilities and 
signaller resets.  The use of novel signalling raised the question of 
staff competence.  Some derogations were necessary to deal with 
situations such as lamp failure in the block, otherwise the system 
was delivered to NR standards and with full approval.  The last 
phase of the project was to allow more trains to operate, and thus 
reduce payment penalties that NR was subject to.  This work was 
aimed at solving problems associated with insufficient platform 
space being available at Portsmouth Harbour, the Absolute Block 
length being too long and the access being too limiting to the 
Traincare depot at Fratton.  Axle Counters were used to effectively 
provide Intermediate Block signals at Portsmouth and Southsea, 
again supplemented with treadles where appropriate.  

Graeme concluded by saying that the project was counted a 
success as trains actually ran safely where otherwise no trains 
would have been running.  He particularly singled out teams within 
Network Rail, Westinghouse Rail Systems, Atkins and Amey IS, 
without whom the railway would not have opened.  

In connection with the previous month’s presentation on 
WESTPLEX / HD Link, AAndy Scarisbrick of Atkins and IIan Priest of
WRSL demonstrated a block bell and AB instrument working over 
a vital radio link using WESTPLEX equipment – truly twenty first 
Century! 

Mark Glover

Western Section

Technical meeting held on Thursday 22 November 2007
at Westinghouse Rail Systems, Chippenham

Chairman Ed Gerrard welcomed 23 members and 17 visitors 
to the meeting, and expressed grateful thanks to Westinghouse 
Rail Systems for providing the facilities and refreshments.  .  

The Chairman introduced GGraeme Christmas from Network Rail, 
the speaker for the evening.  Graeme is well known to many of those 
present having worked in the industry since the early 1980s, originally 
in the Scottish Region, but for most of his career on the Western, 
where he is currently Signal Engineering Design Manager.  

“Absolute Block for the Twenty First Century”
Graeme explained that the paper could be described in the 

following way: “What do you do when you have a train service to 
run, your new signalling isn’t ready and your old signalling has 
already been bulldozed?  You worry.  You find skills amongst 
railwaymen where you don’t expect to find them.  You add Robust 
Train Protection (RTP) to GEC equipment.  You add Intermediate 
Block onto the end of Track Circuit Block using 1980s axle 
counters with 2007 reset and restore.  You add Absolute Block 
working for the last two miles using tail lamp cameras and 
treadles and re-open a signal box last peopled in 1968 and fill it 
with a unit lever style interlocking.  And have it done very quickly.  
A lesson in how to achieve what seems impossible and produce a 
safety case to demonstrate it: perhaps only the asset owner would 
set out to do this!” 

He then used a presentation containing a large number of 
photographs and diagrams to explain how Network Rail worked 
together with various UK contractors to provide signalling on the 
lines to Portsmouth Harbour over which Siemens signalling 
equipment was not available for use, in order to get trains running 
and minimise penalty payments.  Graeme explained that the 
problems suffered by Siemens were purely ones of installation and 
readiness, not anything to do with technical safety.  

The scope of the project was outlined with photographs of the 
Signal Boxes at Haslemere, Havant, Portsmouth & Southsea and 
Portsmouth Harbour.  It was explained that the Control Room at 
Portsmouth Harbour Signal Box (built shortly after the Second World 
War) was last used in 1968, but that the classic structure, although 
semi-derelict, was still being used by Permanent Way staff.  

At the point at which the project began a possession had 
begun west of Fratton, relaying was being carried out, and all the 
lineside kit to Portsmouth Harbour had been recovered.  Much of 
the new signalling was laid out but a substantial amount of cabling, 
some concrete groundworks and some gantries were not available.   

The project to implement a signalling solution to overcome this 
was split into five phases of work, and was carried out by a team 
led by staff from the Western Region of NR: 

Havant Level Crossing reinstatement; 
Havant Junction Remodelling; 
Fratton East Remodelling; 
Implementation of Absolute Block between Fratton and 
Portsmouth Harbour; 
Finally work to provide more train paths. 

The work replaced Havant Level Crossing by moving the new 
signaller’s control into Havant Signal Box and livening up the 
Siemens Relay Based Level Crossing equipment, road lights and 
so on.  The narrow road had been closed for the junction relaying, 
and had to reopen to meet promises made to local residents.  
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The 60th Anniversary Dinner to
celebrate the formation of the

Australasian Section
A dinner was held in Sydney on Monday 3 December 2007 to 
celebrate the 60th Anniversary of the formation of the 
Australasian Section of the IRSE. 

The Dinner was attended by over 100 members and chaired 
by RRichard Stepniewski, the present Chairman of the Section.  
He told the assembled guests that there were 15 previous 
Chairmen present and he had received apologies for absence 
from a further four past Chairmen.  The longest serving past 
Chairman present was KKen Hickson from N.S.W. who had been 
Chairman in 1974.  He also welcomed past secretaries, NNoel
Reed and AAlan McKenna plus the present secretary GGeoff
Wilmot.

During the meal various pictures and videos were shown of 
the Section’s activities taken from the vast library of previous 
meetings taken by Noel Reed, who had a unique record of just 
about every meeting and inspection held since the Section was 
established.  

After the Dinner, TTony Howker (President of the IRSE in 
1994/5) gave a short address on the history of the Australasian 
section plus how the Section had greatly benefited the IRSE as a 
whole and the development of Signalling in Australasia.  Tony 
thanked the section asking him to give this address but pointed 
out that he was not the first Australian to become President; that 
honour had fallen to Mr. J. C. Kubale in 1956/7 who had been 
born in Melbourne and had served an apprenticeship with 
Victorian Railways before taking up management positions in 
the USA and the UK.  As far as can be determined he had never 
been a member of the Australian Section! 

The Section (originally simply the Australian section) was 
established at a meeting held in Sydney on 14 November 1947.  
This inaugural meeting was chaired by Mr W.F. Barton, Signal 
and Telegraph Engineer, Department of Railways, New South 
Wales.  He was supported by three retired officers of the 
Department, including Mr C. B. Byles formerly of the Lancashire 
and Yorkshire Railway.  At that meeting Mr Barton was elected 
as the first Chairman of the Section with Mr. J.B.Jacobson 

(Managing Director of McKenzie Holland Pty., Victoria) and Mr. A. R 
White (N.S.W. Railways) as Secretary/Treasurer.  

Tony gave details of some of the more interesting notes found in 
Council minutes about the Australian Section which Ken Burrage 
had forwarded onto him.  It would appear that nothing much 
changed over time; the two items that concerned the Australasian 
Section most in its correspondence with Council were associated 
with payment of subscriptions and the unfavourable exchange 
rates!  Tony also gave some facts and figures of the growth of the 
Section from 32 members at that inaugural meeting to 419 at the 
present time.  He told the assembled guests that in the original 
meetings, papers were followed by technical visits and that the 
Section met three times a year.  This had continued over the past 
60 years, with meetings held in all the states and territories.  
Certainly travelling to the meetings had changed, not many 
members now attended meetings by train, and most went by air!  
Australia had led the way in new technology with such items as 
panel processors, computer controlled CTC and radio for controlling 
trains on secondary lines.  Australia also had installed signalling 
and ATP on Heavy Haul Lines where train weights were often 
exceeding 25 000 tonnes.  Australia was also leading the UK with 
the provision of three test sites of level 1 ETCS right at this 
moment!  Australia had hosted an annual convention of the IRSE in 
2002 and had in turn taken the section’s AGM abroad to New 
Zealand, Malaysia and Thailand. 

Tony then proposed toast to the Australasian Section of the 
IRSE and then PPeter Symons followed giving a vote of thanks.  The 
evening ended with photographs and much reminiscing amongst 
friends and the tasting of Australian wines!  

Chairmen and Secretaries of the Australasian Section of the 
IRSE at the 60th Anniversary Dinner.

Reading from left to right: 
Dudley Both (SA 1983/4), DDavid Evans (QR 1975/6), KKen Hickson
(NSW 1974), FFrank Baker (GEC-Alstom 1996), BBob Dettering (Vic 
Rail 1992), CCharles Page (WRSA 2004), AAlan McKenna (Hon Sec 
Vic Rail 1987/2003), JJack Ellis (QR 1993), NNoel Reed (Hon Sec 
NSW 1970’s), Peter Symons (WRSA 1999 and present Country Vice
-President), LLes Brearley (US&S 2001/2), TTrevor Moore (ARTC
2005), KKeith Walker (TMG 2003), JJim Londregan (NSW 1994), 
Richard Stepniewski – Present Chairman (United Group 2006/7), 
Ray Legg (Vic Rail 1997)  
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Colin Burton (recently returned to Australia)
and Alan McKenna, previous Hon Secretary

Noel Reed (complete with usual camera bag),
Dave Evans and Dudley Both

Dave Evans,
Ken Hickson, Tony Howker

and Richard Stepniewski

Jack Ellis, Bob Dettering and Ken Davis

photos:  Les Brearley 
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Address by Tony Howker
(President of the IRSE in 1994/5)

on the occasion of the Dinner to
celebrate the 60th Anniversary of the
formation of the Australian Section

of the IRSE

Mr. Chairman, Distinguished Guests, 
Ladies and Gentlemen, 

(Can I start by saying - It is usual at 
formal IRSE functions to run a sweepstake 
on the time taken of the speaker’s  address-
too late to do it now – but I guess some-
where between five & 30 minutes might 
win!)

As I look around me and observe many 
eminent members of this Institution here 
this evening, I wonder where the organisers 
got the idea that I should be standing here 
before you at this celebration dinner to 
commemorate the 60th anniversary of the 
formation of the Australian section.   Then I 
thought to myself that maybe I was the first 
Australian member to become the President 
of our Institution.  (In case some of you 
have any doubt about this because of my 
funny accent – here is my Australian 
Passport!) 

I might have been the first Australian 
section member to be elected to the 
position of President, but I certainly wasn’t 
the first Australian to be elected President.  
This honour fell to Mr J.C. Kubale, who was 
President in 1956/1957.  He had been 
born in Melbourne and served an apprentice-
ship with Victorian Railways.  He spent time 
in the USA and in UK with Metropolitan 
Vickers/GRS and after war service became 
the manager of that company.  Whether he 
was a member of the Australian Section 
maybe our sec/treasurer can enlighten us.
He may well have been as the section was 
established in 1947 after support from 
council and in particular from the presi-
dent that year - Mr Frederick Castle. 

Ladies and gentlemen – I am honoured 
to be standing here tonight – almost 
exactly 60 years after the first meeting of 
the Australian section.  Sixty years ago 
seems a long time yet many members here 
tonight will have been members of the sec-
tion considerably longer than me.  I have a 
meagre 32 years membership having 
joined when I was first transported to Aust-
ralia in 1975.  What has happened over 
the past 60 years and how has this section 
assisted the development of the IRSE? 

Let’s put it in context.  What was 
happening in the rest of the world in 
1947?  A few trivial facts to put it in 
context.  World War 2 had just finished and 
the world was still recovering from the 
effects of that war.  The IRSE in the UK had 
a few technical societies, and one 
overseas section, (That was South 
American section  – probably mostly 
Argentinean members –and  long since 
gone) and it was complaining how hard it 
was to get papers to present in London.  
There were still restrictions on paper 
supply which made the publishing of the 
Proceedings very difficult.  What else was 
happening 60 years ago? 

The X-1 experimental plane broke the 
sound barrier piloted by Chuck Yeager.  
India and Pakistan were born and became 
independent from the UK.  The transistor 
was invented. (I don’t suppose that we 
ever thought that we would use such 
devices in signalling, yet they were used in 
the first electronic remote controlled CTC 
on the Standard Gauge Line between 
Dynon and Wadonga in the early 1960s.)

You may have read that 60 years ago 
(on 1 Dec) QANTAS began flying the 
Kangaroo route to the UK flying Boeing 
constellations that took 4 days and 6 stops 
including overnight stays at Cairo and 
Singapore.  The cost was £A585.00 
($1300.00) the same as the average price 
of a house or the equivalent of 130 week’s 
wages!

The only way to travel between 
Melbourne/Sydney/Brisbane in 1947 was 
by three trains and two different gauges!  
(Still steam of course.) 

Sydney and Melbourne already had 
extensive electrified suburban networks 
with power signalling and a large amount 
of automatically signalled sections, and 
had a large amount of well trained 
signalling staff to look after it.  (They also 
probably had more power signalling than 
the UK at that time!) 

60 years ago we also had a train 
disaster – the largest loss of life in a rail 
accident in Queensland occurred that year 
in May, when a crowded picnic train derailed 
on a sharp left-hand curve between Ferny 
Grove and Camp Mountain stations on the 
now-closed Dayboro line, approximately 
20 km northwest of Brisbane.  16 people 
were killed, including both the driver and 
fireman, 38 were injured. The accident 
was put down to overspeeding, with the 
Driver not knowing the route!  (Sounds like 
route knowledge is a good idea for a paper 
– maybe leading on to a discussion 
between speed and route signalling –
some of our younger members, please 
take note!) 

So that is the general background to 
the time that the Australian Section was 
formed.  How did the setting up of the 
Australian Section happen?  Well the 
minutes of IRSE council meetings don’t tell 
us much - Minute No. 5405 of the council 
meeting on 30 April, reads,

“The President (Mr F L Castle) reported 
that he had received a letter from Mr L P 
Martin of the New South Wales Railways 
suggesting that a division of the Institution 
could be formed in New South Wales.  It 
was agreed that the President send a 
suitable letter to Mr Martin enclosing an 
application form.”

Not sure what was meant or intended 
by the reference to an ‘application form’!  
In any event the President clearly sent a 
letter that encouraged members in 
Australia to form the section since we 
know that it was subsequently inaugurated 
on 14 Nov 1947 without any further 
references to Council. 

The next reference in the Council 
minutes is for 6 Feb 1948. Minute 5506, 
reads, 

“A letter was received from the 
Australian Section asking to what extent 
Council would be willing to contribute 
towards its expenses.  It was resolved to 
reply that Council regretted not being able 
to consider doing this at the moment, but 
that it would keep the question before 
it” (Nothing changes there then!!)

On 29 Nov 1948, Council received a 
letter from Mr A R White, Hon Sec of the 
Australian section pointing out the 
difficulties members had in remitting 
money under adverse exchange and 
asking for consideration to be given to a 
reduction of 20 per cent on subscriptions 
from Australia.  The Secretary was 
instructed to reply.  What, is not recorded, 
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but obviously not very positively because 
on the 16 March 1949 Council received 
another letter from Mr A R White giving 
information on the work of the section.  He 
also expressed the hope that Council 
would be able to agree to the extra burden 
occasioned by the adverse exchange rate 
being deducted from subscriptions sent 
from Australia. (Seems to be a long 
running problem!) 

That letter also expressed the 
satisfaction felt by members of the section 
at the way in which the proceedings at the 
inaugural meeting were recorded in the 
journal for 1947. 

So what has the Australian Section 
brought to the Institution other than 
entries in the Proceedings?  Many things 
that I would need to take all night to tell 
you, but some of the more important 
events are worthy of mention and if you 
are of an age that you remember them –
well give yourself a loud cheer – or even 
throw in a comment or two! (I might even 
answer back!) 

The first general meeting of the section 
was in fact the second one – the first being 
the meeting that set up the section.   
Mr W. F. Barton from NSW was elected as 
Chairman and Mr A. R. White also from 
NSW was elected Secretary/Treasurer.  
(Although 60 years have elapsed since 
that meeting, there have only been a 
further 34 chairmen since that date) 

The original idea was that Chairmen 
would only hold office for one year, but 
that seems to have disappeared because 
the next Chairman (Mr D. J. Fahey) then 
held office for a record 6 years!  Many 
Chairmen since then have been in office 
for more than one year, including our 
present Chairman! (I wonder whether the 
section was having difficulty in finding 
members willing to do the job?) 

It was interesting to note that Mr. Byles 
was present at that first meeting as he had 
been a member of the IRSE council earlier 
in his career in the UK and a member of 
the IRSE committee that ruled in favour of 
four aspect signalling for UK railways.  He 
actually was not in favour of the aspects 
that UK now have as a standard and being 
put in charge of NSW signalling was able to 
have his own way – hence the signal 
aspects now used throughout the Sydney 
area!  (I remember John Rees telling me 
when I first arrived in Australia that NSW 
signalling was pure British and had been 
installed by an Englishman – so it would 
be easy for me to understand it!  He must 

have been joking – 32 years later and it is 
still foreign to me!)  

The minutes of that first meeting 
expressed the hope that the railways of 
Australia would, one day, be able to be 
standardised.  (Not much of that over the 
past 60 years then!)

The first general meeting was held in 
Sydney in 1948 under the chairmanship of 
Mr W. F. Barton, S&T Engineer of NSW 
Railways, and the presenter was Fred 
Stewart of McKenzie and Holland, 
Melbourne, who read a paper on 
observations on signalling differences 
between the UK and the USA.  This was to 
become a lasting subject for discussion 
continuing through to today.  Already the 
minutes state that members from 
interstate would have liked to be there but 
the trials of distance had defeated them.  
This was to become a recurring theme until 
the advent of cheap air-travel in such a 
large country.  Three further meetings were 
held that year, all in NSW and the pattern 
was being set for Australian meetings, 
although the membership at that time only 
consisted of Queenslanders, New South 
Welshmen and Victorians.  South and 
Western Australians were still not members 
of the Australian section.  Mr Barton in his 
outgoing speech mentioned the idea of 
standardisation across the whole of 
Australia and proposed a set of standards 
for the teaching of signalling and mainten-
ance.  I am afraid this must have fallen on 
deaf ears!  

1949 saw the first visit of the 
Australian section to another state when a 
meeting was held in Melbourne, where as 
well as papers being presented visits were 
arranged to the works of McKenzie & 
Holland at Spotswood plus new signalling 
installations at Caulfield and South Yarra.  
(I bet when they were visited that nobody 
realised how long they would last!) 

This visit set the tone for the future 
with a key-note speech, installation visits 
and a dinner after the day of papers. 

By 1960 the membership had risen to 
69 and the section had a visit from the UK 
by two council members, Messrs Kubale 
and Riddle.  It is interesting that the 
proceedings never mentioned that Mr 
Kubale was born as Australian and in fact 
he stated that “his visit had given him a 
better knowledge of Australian standards”.
Perhaps he didn’t want people to know he 
had been born in Australia – can’t say that 
today!  It should also be applauded that 
1960 saw the Thorowgood scholarship 

bequest awarded to 6 students one of 
which was Noel Reed who is here tonight 
and has a unique record of most of the 
meetings held since then. 

In 1969 when Alan Irving was 
Chairman, and the membership was 73 of 
which 40 were corporate members, the 
Australian section became “of age” – a 
paper was presented in the UK by Messrs 
Clayton and Archer describing 30 years of 
power signalling of the Melbourne and 
Sydney urban networks.  This was to be 
the first time that an Australian paper had 
been presented in the UK – it was not the 
last – there have been at least 3 more (not
including any presented at “Aspect” 
conferences).  This was also the year that 
we had our first visit to the section by the 
President of the Institution.  This was O. S. 
Nock – a renowned writer of railway books 
as well as the Chief Mechanical Engineer 
of the Westinghouse Brake and Signal 
Company. (I should hasten to add that 
Ossie was fond of quoting that he was not 
a signal engineer but an engineer of 
signalling!)  

This was to be the start of many visits 
by Institution Presidents over the coming 
years. 

In the late 1960s and early 1970s, 
signalling installations grew as members 
learnt new skills with design of panel route 
relay systems which took over from 
miniature lever frames.  Contracts had 
been let by Queensland Railways for the 
resignalling of the quadruplication of the 
line from Corinda to Roma Street.
(I recently found out that most of the 
circuit design for Roma Street SB was 
done by a young man called Tim Howard, 
who became president of this Institution in 
1988.) 

QR had also placed contracts for the 
new coal lines in central Queensland.  
Work had, as well, started on the new iron-
ore lines in the Pilbara.  However these 
contracts were minimal compared with the 
amount of work still carried out by the 
different State railway’s own staff.  This 
was all to change in the middle of the 
1970s. (In case you were wondering, 
those of you that can remember that far 
back – this was the era of Packer’s cricket 
revolution!) 

By now the Australian membership had 
increased to 125 members and in 1976 
the Institution finally allowed experienced 
and suitably qualified engineers to become 
corporate members without having passed 
the IRSE exam.  This meant that 
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Australians who held responsible positions 
could take their proper and rightful place 
within the Institution.  This was also the 
year that Australia started to enter the 
world of major contracting in the provision 
of signalling.  The first major contract 
awarded in NSW was for the provision of 
new signalling for the Sydney suburban 
railways around the city and towards 
Strathfield.  It also included the resig-
nalling of Sydney main line terminus.   

This was the first time that computers 
were used in a signalling project with the 
provision of a computer based Train 
Describer which also controlled the 
passenger information system.  This 
contract was quickly followed by the new 
Strathfield Area signalling system, also 
with Computer Train Describers and 
passenger information systems.  In 1978 
Queensland entered the computer age 
with CTC systems driven by computers as 
they resignalled and extended the control 
of the ever expanding coal line networks.  

Australia was now entering the world of 
major re-signalling work.  The North Coast 
line of NSW was resignalled with CTC, the 
Brisbane suburban area was electrified 
with 25 kV and resignalled, Melbourne 
Underground Rail Loop was built and 
controlled by METROL, and Adelaide had 
commenced the resignalling of its own 
suburban system.  Perth was also in the 
throes of new signalling work.  This extra 
work not only created the need for more 
locally trained signal engineers but also 
brought into Australia signal engineers 
from throughout the world.  By 1980 this 
was demonstrated by an increase of 
membership to 211 (84 being corporate 
members) some of which were New 
Zealanders who had joined the Australian 
Section.  This also meant that the 3 
meetings a year covering all of Australia 
had plenty to look at and learn from and 
that local meetings in each state were 
being held on a regular basis.  (Once 
again, no standardisation of signalling 
though!)

By 1985 when John Rees was 
Chairman and Alan McKenna was 
Secretary/Treasurer, the membership had 
risen to 237 (with 96 being corporate 
members.).  The Australasian signalling 
world was becoming a technological 
leader.  Computer Controlled CTC, Panel 
Processors and the use of computer based 
interlockings were being talked about.
New Zealand had begun to electrify the 
North Island Main Trunk Railway plus 
installing the latest computer controlled 

CTC system.  Radio and telecommunication 
systems were also being upgraded to the 
latest type of equipment throughout the 
continent.  QR were Starting to electrifying 
the coal lines and talking about intro-
ducing ATP. 

In 1987 the Australasian section 
arranged its first ever overseas meeting in 
New Zealand and visited the works of the 
NIMT electrification.  Since then the 
section has visited Thailand, Malaysia and 
Singapore. 

In the 1990s the section continued to 
grow and the type of signalling work 
carried out became all embracing with the 
introduction of various computer-based 
interlockings ranging from SSI, Micro-loc, 
VPI, Harmon, to Westrace.  It seemed as if 
Australia wanted to be the first country to 
have all different types of interlockings in 
use. (Whatever happened to the original 
thoughts all those years ago about 
standardisation?) 

In 1995, Membership had grown to 
343. (That was the year I also had the 
good fortune to attend the AGM in 
Frankston as president – a nice 
homecoming.  However it must go on 
record that the position of President 
carries no kudos.  The coach taking the 
members around the sites of new 
signalling managed to leave the President 
and Bob Dettering behind after a visit to 
Cranbourne.  What makes it worse is that 
it took 15 minutes before the rest of the 
party realised that we had been left 
behind!)

In 2000, The Australasian Section had 
a new position – Country Vice-President.
This was Peter Symons who also had a seat 
on council representing the section.  
Richard Bell was Chairman and Alan 
McKenna was still Secretary and Treasurer.  
The membership numbers were 405. 

The days when attendees at meetings 
were affected by travel and distance have 
long since gone.  There were three meetings 
during that year in Perth and the Pilbara, 
Tasmania and Glen Waverley, Victoria.  
Papers read covered such subjects as the 
changes in public transport with privat-
isation, the use of SSI, Processor based 
interlockings, signalling on the Nullabour 
and the use of computers for maintenance.  

In 2002 the Australasian section 
hosted the Annual Convention of the IRSE 
in Sydney.  This was an opportunity for the 
section to display its credentials, both in 
Signalling and organisation.  There were 
350 plus members and guests and the 
section was able to show them the 

differing aspects of Australian Signalling.  
Peter Symons had already presented a 
paper in the UK which gave an insight into 
all the different signalling systems that 
existed in Australia and all of the differing 
technologies used.  The delegates were 
shown the latest ideas in control centre 
systems as well as the many wines that 
were able to be tasted.  (The worry was 
that the membership had decreased to 
393 – who had left and why?)

And here we are in 2007 – celebrating 
our 60th birthday.  We can look back with 
interesting memories and fully recognise 
that The Australasian Section has done its 
bit in the development of signalling, not 
only just in Australasia, but for the rest of 
the world.  Our members have worked in 
India, Indonesia, China, Thailand and the 
UK, just to mention a few.  Some of our 
Australian ideas have been put to good 
use in these places and there will be many 
more.  The section has grown from the 
original 32 members to 419 as of earlier 
this year.  We have had long serving 
Secretaries including Noel Reed, Alan 
McKenna and Geoff Wilmot to name a few 
and some splendid Chairmen some of 
whom are here tonight.  We have 
introduced new technologies often before 
other countries have got round to it.  We 
have developed new training and have 
sought connections with learned teaching 
establishments such as Universities. Every 
year the Australasian Section fields 
successful candidates for the IRSE exam 
(which is now considered to be at degree 
level) and we are even trialling ETCS 
systems before our UK colleagues.  The 
section has much to be proud of in our 
60th year.  But we must not rest on our 
laurels – Signalling is the management 
tool for the safe operation of our railways.  
We must continue to find ways and means 
to make sure that we remain safety 
orientated and provide that safety at an 
economical cost.  We must continue to 
train our members and make sure that the 
Institution of Railway Signal Engineers 
continues to be the professional voice of 
our industry. 

There is no doubt in my mind that the 
Australasian section has added value to 
the IRSE throughout the world and long 
may it do so. I am honoured to be here 
tonight as we celebrate that fact. 

Please charge your glasses and be 
upstanding for the toast –

“The Australasian Section of the IRSE”.
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IRSE AUSTRALASIAN SECTION INC.
CHAIRMEN
YEAR  NAME                      CLASS STATE
1948 W.F. BARTON F N.S.W.  N.S.W. RAILWAYS 
1949-50-51-52-53-54 
 D.J. FAHEY F N.S.W.  N.S.W. RAILWAYS 
1955-56 F.   STEWART F VIC. WB&S 
1957-58-59-60 G.F. WOOLEY F VIC. VIC. RAILWAYS 
1961-62-63 L.P. MARTIN F N.S.W.  N.S.W. RAILWAYS 
1964-65 H.W. BOURNE F N.S.W.  N.S.W. RAILWAYS 
1966-67-68 F. JONES F QLD. QLD. RAILWAYS 
1969-70 A.G. IRVING F VIC. VIC. RAILWAYS 
1971-72-73 E.D. ARCHER F N.S.W.  N.S.W. RAILWAYS 
1974 K.M. HICKSON F N.S.W. N.S.W. RAILWAYS 
1975-76 D.E. EVANS F QLD. QLD. RAILWAYS 
1977-78 H.E. Mc CAMLEY M N.S.W. N.S.W. RAILWAYS 
1979-80 J.J. COX F VIC. VIC. RAILWAYS 
1981-82 E.C. WOODERSON F QLD. QLD. RAILWAYS 
1983-84 D.J. BOTH F S.A. S.A. RAILWAYS 
1985-86 J.   REES F N.S.W. N.S.W. RAILWAYS 
1987 I.F. RITCHIE F VIC. WB&S 
1988 D.E. Mc CAULEY F W.A. WESTRAIL 
1989 R.G. CUMMING F VIC. VIC. RAILWAYS 

YEAR NAME                   CLASS STATE
1990 J.R. COWIE F S.A. IRS 
1991 W.B.B. JOHNSTON F S.A. AUST. NATIONAL 
1992 R.H. DETERING F VIC. VIC. RAILWAYS 
1993 T.J. ELLIS F QLD. QLD. RAILWAYS 
1994 F.J. LONDREGAN F N.S.W. FJL Associates 
1995 K.A. DAVIS F  VIC. CONNELL WAGNER 
1996 F.C.J. BAKER F  N.S.W. GEC-ALSTHOM 
1997 R.L. LEGG F  VIC. AUSTSIG 
1998 M.L. MENADUE F  S.A. MENADUE ASSOCIATES 
1999 P.R. SYMONS F  N.S.W. WESTINGHOUSE SIGNALS 
2000 R.A. BELL F  VIC. RAMABELL 
2001 L.F. BREARLEY F  QLD. US&S PTY. LTD. 
2002 L.F. BREARLEY F  QLD. US&S PTY. LTD. 
2003 K.I. WALKER F  N.S.W. TMG INTERNATIONAL 
2004 C.R. PAGE F  VIC. WESTINGHOUSE SIGNALS 
2005 T.G. MOORE F  N.S.W. ARTC 
2006  R.T. STEPNIEWSKI F  N.S.W. UNITED GROUP INFRA. 
2007 R.T. STEPNIEWSKI F  N.S.W. UNITED GROUP LTD. 

In order to answer this question and to ensure that the Scottish 
Section of the IRSE are providing the local members with the 
services that they require, it was decided to distribute a 
questionnaire to all Scottish Members to gain some feedback and 
valuable input. 

This survey was distributed through the IRSE NEWS, and was 
also given to all the attendees at the lecture prior to the Scottish 
Section Annual Dinner, held in November. 

The receipt of replies was favourable, with a total of 34 
received, and as there are just over 100 Scottish Members, this 
was felt to be an appropriate sample of local opinion. 

When asked whether the lectures were of a suitable quality 
and content, an overwhelming 100% said that some or all of the 
topics were of interest, with 88% saying that they met all their 
expectations, so that’s good news!

The Scottish Section had considered altering the start time of 
the lectures to begin earlier in the afternoon, however it became 
clear that the majority of attendees (68%) preferred the present 
start time of 17:30. 

It was also clear from the responses that the attendees would 
like to see more practical demonstrations and site visits form part 
of the yearly programme.  Furthermore, an increase in social 
events was also seen as a positive move. 

In response to this survey, the Scottish Section shall be 
introducing a number of changes, some big and some small!  
These include: 

Increase in site visits for next year’s programme, with a 
proposed GSM-R visit; 
Alternatives to local meeting venue being  
investigated; 
Additional social aspects to the meeting structure, 
including drinks and buffet; 
To encourage more people to become involved, the 
Scottish Section will work in tandem with the Younger 
Members to hold a full day seminar in November, 
focussing on Scottish Projects and including a site visit. 

The Scottish Section want to continually improve the service 
they offer.  If you have any other ideas for the future, or would 
like to get involved, please contact  

lynsey.hunter@networkrail.co.uk

Scottish Section

What do you think of the Scottish Section?

Solution to Crossword No.4

(IRSE NEWS Issue 130)
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Technical Tips
In a climate of fascinating advances in 
technology, it is easy to forget 
that there is still a need for the basic skills 
and will be needed as long 
as mechanical equipment exists.  For this 
reason, the series of `technical 
tips` is important.  Indeed, these could 
usefully be presented in loose-leaf 
format, suitable for filing. 

As an observation, the latest article 
has an omission - when cutting a 
locking face in the stretcher bar, there is 
only ONE chance to get this 
right!

Working to close tolerances requires 
much practice and there may be a 
presumption that people know how to use 
handtools properly, sharpen a drill, temper 
a screwdriver or solder a connection.  I 
wonder if this is true? 

I have a few suggestions for the future: 

How to compensate for the effects of 
temperature on point rodding and on 
signal wires; 
How to operate a mechanical signal at 
a long distance (over a long wire run); 
How to install a point machine/
clamplock;
How to install a mechanical ground 
frame; 
How to install a run of point rodding/
signal wire; 
How to install/test a jointless track 
circuit; 
How to test a track circuit; 
How to install/test an axle counter/hot-
box detector. 

I am sure this list could be extended! 
M I Page

New IRSE Text Book

The Institution has decided, following a 
review of its books ‘Railway Signalling’ 
and ‘Railway Control Systems’, to start 
work on a new publication.  This major 
work will provide an up-to-date account of 
the changes, which have affected British 
main line, signalling since the last 
publication of this type in 1991.   

The opportunity will be taken to 
update existing material where necessary, 
as well as introducing new topics.  It is 
hoped to take advantage of technology to 
make the publication available to a wide 
readership, using the world-wide-web along 
with traditional media.   

In a change from the previous books it 
is intended to provide some record of the 
drivers for, and reasoning behind, the 
developments both in philosophy and 
application of technology to signalling 
systems.  As with so much of our profess-
ional history, inquiry reports have had a 
significant influence on what has taken 
place; in addition there has been the 
emergence of pan-European standards, 
the introduction of new suppliers and 
their systems to the British scene, along 
with the effect of industry fragmentation.  
The project team, led by Ed.Rollings, are 
keen to hear from members who have been 
involved in these changes and would like 
to contribute.  All material used will be 
acknowledged, and hopefully the finished 
work will provide a positive reference and 
influence for future generations of signal 
engineers, as the ‘Green and Red’ books 
have done for ourselves.  A dedicated e-
mail address, textbook@irse.org has been 
set up to send in contributions.  Further 
help can be provided for those of you who 
are unsure about the scope and format; 
please e-mail your contact details, 
together with your proposed subject title, 
to the above address.               

Ed Rollings

Dear Editors

The Australian Slot
The term ‘slot’ I am sure comes from the 
use of slotted post signals where two arms 
were provided on the same spindle but the 
arms were operated from two different 
signal boxes.  When either arm was 
horizontal a danger indication was 
displayed to the driver but when both arms 
were clear they both disappeared into the 
slotted post.  An example of this arrange-
ment existed at Paddington in the 1860’s 
where moves from the Metropolitan 
Railway were routed across the GWR.  
Slotted post signals went out of fashion 
after the Abbots Ripton accident of 1876 
when ice froze the arm in the slot and 
erroneously displayed a clear indication on 
a number of signals.   

Other mechanical methods evolved to 
operate one arm from more than one lever 
and the generic term of ‘slot’ continued to 
be used.  The example that Tony spotted at 
Gembrook is a variation of a type known as 
a Great Northern Slot where the 
mechanism is positioned in the wire run.  
Many types of slot were developed by signal 
engineers and often named after them; the 
mechanism was usually mounted on the 
base of the signal post and consisted of a 
selection of cams and links as a part of the 
normal balance levers and weights. 

Whilst on the subject of the origin of 
names can anyone explain where the 
terms “on” and “off” come from?  They 
seem most unlikely words to be used to 
describe the position of a signal arm and 
are yet used universally (that may be a 
risky statement!). 

Brian Hymas

Assistant Editor’s note:  I always thought 
that these terms, like a number of others, 
remained from the very early days, when a 
board was hung ON a post for the danger 
indication, and taken OFF the post for the 
proceed indication? 

Charles Dickens
Anyone who appreciated 'The Signalman' 
by Mr. C. Dickens in the December issue of 
IRSE NEWS may be interested to know that 
it is available on DVD.  It includes an 
enactment of the story (shot on the Seven 
Valley Railway) and a reading of it by John 
Nettleton.   

Available from the British Film Institute, 
21 Stephen Street, LONDON, W1T 1LN,  
No. BFIVD553 at £15.99.plus 50p p&p. 

J.R.Batts

Assistant Editor’s Note: The interior of the 
box is fine, and, unusually for a film, the 
signaller is not seen pulling any white 
painted levers.  However, the exterior view 
shows the box situated in the middle of a 
long stretch of single line with no sign of 
any point rodding or signal wires! 
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Slots
Further to Tony Howker’s 
“Australian Curiosity” regarding a 
possible origin of the term 
“slot” (IRSE NEWS 130), my 
interpretation is one that refers 
more to the slots in the semaphore 
arm down rod on which the balance 
levers work rather than a chain 
wheel working in slotted guides as 
shown in the Gembrook example.  
There are a number of references to 
early slots including slotted down 
rods.  A Pictorial Record of L.M.S. 
Signals (OPC, 1972) has an 
illustration (Diag. 30A) of an early 
slotted down rod, claiming to show 
the origin of the term “slot”.  Lewis’s 
Railway Signal Engineering 
(Mechanical) (Constable & Co Ltd, 
1932) also describes the early use of a slot 
in the down rod.   H. Raynar Wilson’s 
Mechanical Railway Signalling (1900) 
provides diagrams and descriptions of other 
early examples including those that employ 
slots in the mechanism. 

A similar arrangement to the “Gembrook 
Slot” example could be found on Queensland 
Railways.  A lever (utilizing a shifting fulcrum) 
connected by a link to the signal’s balance 
lever acted on the pull from two signal 
levers.  The reverse of one signal lever alone 
provided insufficient tension to pull the 
balance lever as only one end of the 

(fulcrum) lever was lowered.  The reversing 
of a second signal lever completed the 
operation with both ends of the lever being 
lowered – pulling the balance lever and 
lowering the signal arm.  

One slot mechanism of this type could 
be found in main line use at Yeerongpilly 
on Brisbane’s south side until colour light 
signalling in 1982.  The Up Advanced 
Starting signal (No.7) was slotted with the 
ground frame of Brim’s siding located in 
the section.  Please refer to the diagram 
above and photos right.

Phillip Barker

Temple Mills Depot
Your November 2007 issue recorded the 
principle contractors who participated in the 
signalling of Eurostar's new Temple Mills 
Depot.  The article also incidentally men-
tioned the need to slue Network Rail's 
nearby Lea Valley line tracks, which were 
then fitted substantially with Reed track 
circuits.  This addressed the need to immu-
nise against 25kV a.c., plus d.c. traction on 
the North London line and Underground's 
Central Line.  

The additional presence of Eurostar trac-
tion units brought a need to convert many of 
the Lea Valley Reed track circuits High Volt-
age Impulse and like types.  The design and 
testing for this was managed by Halcrow's 
York office, who should deservedly be men-
tioned for their unsung but vital contribution 
to the Eurostar scheme.  That office also 
converted 50Hz a.c. track circuits in South-
ern Zone, where Network Rail tracks closely 
parallel the High Speed line to the Chunnel. 

Paul Hepworth

IRSE NEWS 129
The two photographs were taken at the 
narrow gauge (381 mm) Dresden Park 
Railway.  The left picture shows a distant 
signal in caution position at station 
Carolasee.  The right picture shows the 
following main signal in clear position. 

By the way, there is something 
wrong with the cover picture of issue 
129.  The two horizontal lights on the 
lower head of the right signal should not 
be red but yellow.  This head is a distant 
signal which cannot show red lights. 

Joern Pachl Above:  Front Cover picture from Issue 129

Left:   
Curiosity Corner pictures from Issue 129



IIssue 131 February 200836

FEEDBACK 

IR
SE NEWS

IR
SE

Response to November Technical Paper
I am accepting the challenge thrown down by the authors at the 
end of their November Technical paper published in the last IRSE 
NEWS to debate the issues raised.  There is much to agree on in 
the work and I am reassured that some of these "elephants in 
the corner" like reliability are now being tackled.  I do however 
worry about three of the points raised.  

Firstly - and it is no fault of the authors - they are simply the 
messengers of something that has been brewing for a while - the 
"shared system" concept that has been applied through the new 
ROGS regulations (Railways and Other Guided Transportation 
Systems ) which "have created an environment where all the 
people involved in the railway system....are legally obliged to co-
operate, but no one is effectively in charge".  That reads to me 
like the conclusion of too many past accident reports and might I 
make a worrying prediction? - of those yet to come.  Moreover 
this new approach doesn't seem to have arisen out of failings of 
the previous regime.  The need for someone who can look on 
both sides of a shared system and make decisions according to 
what they see, seems to me fundamental.  Defining complex 
interfaces completely is very difficult especially when the 
interfaces are created for political rather than engineering 
expediency.  I would go further and suggest that it is impossible 
where there are unknowns on both sides.  To rely on a contract in 
the expectation that things will be done right, well.....we in the UK 
have been there before haven't we?  And all this, of course, 
described in an article that has been espousing the benefits of a 
systems approach to the railway. 

Secondly though, is the way described that Network Rail have 
chosen to implement their side of the contribution to the safety 
verification process.  I am pleased to read that there is a focus 
on the change lifecycle and not just a check when its all finished, 
though I supposed this pleasure is tempered by the fact that it 
still needs saying after all these years.  I wonder however, how 
Network Rail justify the sole use of second party, that is internal, 
Competent Independent Persons (CIPs).  I say this not because I 
am employed by a third party, though of course that can be held 
against me.  I say it because the need for commercial 
independence at the higher levels of risk (or serious 
consequence) is mandated by standards such as EN50128 and 
EN50129, themselves derived from the generic IEC61508.  Yet 
the Network Rail Categorisation only seems to accept that level 2 
has anything to do with safety risk.  The reasons the standards 
mandate this is not to make work for assessors or to make 
projects cost more but because the result is better: 

However independent an employee is (or appears to be) 
there is still some point in the organisation with a common 
overarching business objective; 

Experience shows that independent assurance seems to 
work best with a independent party - they don't have to work day-
to-day with their colleagues whose work is under scrutiny.  

There is reduced potential for inter-departmental rivalry or points 
scoring; 

Independent assurance can bring experience gained from work 
on other railways and systems to bear on the job in hand and offer 
what has been called "free lessons" to the client.  If properly chosen 
and resourced, it can provide just the expertise necessary for the job 
rather than the Network Rail solution of a project safety verification 
group which sounds too much like committee speak; 

The public expects it!  If the worst happens, I can almost hear 
the lawyers and editors sharpening their disembowelling cutlasses.  
There may have been no conflict of interest, no lack of competence 
but from the outside does it look robust and transparent?  Independ-
ence has been practised in the medical profession since Hippocrates 
and in academic circles it is known as peer review - review by peers of 
an equivalent standing.  It isn't something to be feared but 
something that could actually be a llife saving second opinion;

Independent verification is the accepted norm for confirming 
compliance to Technical Specifications for Interoperability – that of 
course to demonstrate interoperability.  It seems untenable that 
safety should be addressed in a less robust ways and falls short of 
good practice; 

Taken with Network Rail’s approach to not securing ISO9001 for 
their quality system through independent audit gives the impress-
ions of a very non-transparent set of arrangements. 

The Network Rail process described appears to emphasise audit 
- auditing to check compliance with defined process - and that 
indeed is critical to confidence in the final outcome and found in the 
European standards.  But assessment of the adequacy of the 
outcome is also required (and at key points in the lifecycle) - has the 
right thing been done?  Audit and assessment are long accepted as 
the two parts of independent assessment that must both be done,  
I wonder how it is proposed to achieve this apart from the pre-
commissioning test we were trying to get away from?  Done well, 
independent assurance is a collaborative activity with shared 
objectives of a better - a safer - system.  Our own President said as 
much in the interview in IRSE NEWS 123. 

Finally and perhaps it is really another symptom of my second 
point, I am surprised to see no mention in the article of the Yellow 
Book, the latest incarnation of which is so eloquently reviewed by 
Bruce Elliot in the same edition.  It too identifies the benefits of third 
party assessment in certain circumstances.  The Yellow Book aims 
to be promulgate good, proven practice but it seems that Network 
Rail have instead developed their own which rely on so much  
"in-depth knowledge of Network Rail's internal processes and 
procedures" that they can only be followed by their own (super 
human?) employees.   

The paper finishes by hoping that the acceptance regime of the 
new railway must not prevent change from happening.  Maybe this 
is rhetoric?  I would end by hoping that the acceptance regime is 
robust enough to prevent change that is poorly defined and not 
demonstrably safe.  I hope my fears are wrong but they are fears 
nonetheless.              Paul Cheeseman

I noted with interest that the November technical paper by Andy Doherty and Ian Harman of NR once more brought up the issue of COTS
(Commercial Off The Shelf) for interlocking technology.  Does this mean existing interlocking hardware and software using standard proc-
essor boards in standard racking and using industry standard software (i.e. JAVA or C++) developed by the signalling suppliers as part of 
replacement products or does this mean using commercially available safety critical control systems, like those used in the process or 
nuclear industries.  There are many PLCs (Programmable Logic Controllers) on the market that could be adapted to signalling control
systems, but due to safety case risk, this will only happen if a trial project is sponsored by Network Rail and run as a joint project effort.  
If standardised signalling logic and interfaces were developed as part of such a trial, then this approach could open up the signalling 
market to many more companies.                   Mark O’Neill
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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: 
 

Member 

Noury P Alstom Transport - France 
 

Associate Member 

Brackley G J RailTech Group 
Coles R BK3 Training 
Elliott G M Parsons Brinkerhoff 
Lee K Y KCRC 
Krishnan J Atkins Rail - Sharjah 
Patankar P K Atkins Rail - Sharjah 
Polamraju R Atkins Rail - Sharjah 
Saini V Atkins Rail - Sharjah 
Tomar A S Atkins Rail - Sharjah 
 

Associate  

Blackburne A G Hays - Australia 
Bowden M A Westinghouse Rail Systems . 
Coley D Parsons Brinkerhoff 
Gowers A L Parsons Brinkerhoff  
Khan A  Bellwether Enterprises  
Moller F G Swansea University 
Penney N T Mouchel 
Turner S J Office of Rail Regulation - HMRI 
K. Karunkar Reddy Atkins Rail - Sharjah 
Mukka V P Atkins Rail - Sharjah  
 

Student 

Anderson W S Westinghouse Rail Systems  
Dye A Westinghouse Rail Systems  
Farrell L J Westinghouse Rail Systems  
Hale B Parsons Brinkerhoff 
Appleton I Network Rail 
Backway S Dept. of Infrastructure, Victoria, Australia 
Barwick C J Signalling Solutions  
Champion J D Mott MacDonald 
Ferguson D J Siemens Transportation Systems 
Gash C United Group  - Australia 
Loughran G Parsons Brinkerhoff 
Owen D R Mott MacDonald 
Vernon P Parsons Brinkerhoff 
 
 
 
 
 

 

TRANSFERS 

Member to Fellow 

Cheung N S H KCRC 
Simpson G J Union Railways 
 

Associate to Fellow  

Maxwell I S Office of Rail Regulation 
 

Accredited Technician to Member  

Kerr R Parsons Brinkerhoff 
 

Student to Associate Member  

Young D Network Rail 
 
 

RESIGNATIONS 

Evans D A 
Riekert H F 
Sothcott  R L 
Taylor A J 
Walliser  E O 
 
 

RE-INSTATEMENTS 

Bonner G K 
Tatam D 
Thielemans  I L M F 
 
 

DEATHS 

We regret to announce the deaths of the following members: 
Carlsson  E G  
Haynes S C 
Sperritt F  
Windras  W J  
 
 
 

Current Membership Total is 3969 



> Signal Doctor: £ 50-75k + package

IRSE licensed engineer will provide in-depth Wayside
and Train based equipment response and as Project
Manager ensure performance of a Transmission
Based Train Control (TBTC) System through
introduction and integration to LUL line.
Determines root cause of failures through data
analysis and direct measurement techniques.

Please call Tom Nixon on 0117 970 7700 or e-mail
tom.nixon@epcglobal.com

> Signalling Design Engineers - Countrywide 

Several signalling design engineers with all
experience levels and licenses needed across the UK.
Various openings in mainline and London
Underground projects provide above market salary
for contract and permanent positions.

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

> Signalling Project Engineers - London - £High

Multiple vacancies for experienced Signalling Project
Engineers with strong technical knowledge of
either mainline or underground systems and
experience of managing stakeholders in major
installation projects to deliver quality work to
deadline.

Please contact Ellen Hipkin on 0117 970 7709 or
e-mail ellen.hipkin@epcglobal.com

EPCglobal’s Rail teams in London, 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.

As approved suppliers to Network Rail, Tube Lines, Metronet and an extensive range of the
country’s leading rail contractors, we have unrivalled access to the sector’s best job opportunities. 

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.

Your Career. 
Your Team.

Hiring
Recruiters

London,

Sheffield & Bristol

Need signalling staff?
We work with the industry’s
best senior specialists.
Vacancy Hotline:
01179 707700


