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Signalling Contract for 
Beijing Subway Line 

It was announced in November that 
Chinese firm Hollysys Automation 
Technologies will supply a subway 
signalling system for the Changping 
Line of the Beijing Subway network. 

The $48m (RMB326m) contract has 
been awarded by state-owned rail 
operator Beijing Mass Transit Railway 
Operation.  Work includes providing 
engineering, procurement and 
construction services for the signalling 
system. 

The 31.24 km 11-station rail line 
extends north from Xi'erqi station on 
Line 13 to the Thirteen Tombs Scenic 
Area, linking the central Changping 
District with the Beijing Subway 
network. 

The line's first phase is expected 
to be finished in 2010 and second 
phase in 2012. 

INDUSTRY NEWS 

Beijing Metro  
Line 4 Signalling 

The recently opened Beijing Metro Line 4 
in China has been equipped with a 
Thales signalling system.  The system, a 
first for the company in Beijing, features 
the SelTrac solution which includes full 
automatic train operation and protection 
mode providing three-minute head-ways.   

The 28.2 km, 24-station underground 
line runs from AnHeqiaobei in Beijing's 
north-west to Gongyixiqiao in the south. 

The company will add full communi-
cations-based train control (CBTC) to the 
signalling system during 2010, which 
features moving-block features to meet 
shorter headway requirements as 
passenger traffic increases. 

The SelTrac CBTC solution is a 
distributed architecture with safe train 
separation maintained by zone 
controllers and radio communication 
between train and the track equipment. 

ERTMS on French Freight 
Corridors 

French national railway operator Réseau Ferré 
de France has signed up Alstom to equip the 
French sections of two European freight 
corridors with the European Railway Traffic 
Management System (ERTMS). 

The integrated European control, command 
and signalling system will ensure the inter-
operability of rail traffic on two major trans-
national freight routes linking Antwerp-Basel/
Rotterdam-Lyon and Barcelona-Lyon-Milan. 

The company will provide the ERTMS Level 1 
solution Atlas 100 solution for the French sections 
of freight corridors C linking Antwerp-Basel/
Rotterdam-Lyon and D linking Barcelona-Lyon-
Milan.  The system will initially be installed at 
two French sites Thionville-Zoufftgen and 
Longuyon-Mont Saint Martin, with later install-
ations planned across the 2000 km of lines and 
4100 signals.  Configurable encoders on the 
lineside signals will provide ERTMS signalling 
information to the train board through Eurobalises 
located on the track.   



 IRSE NEWS  |   ISSUE 151  |  DECEMBER 2009  

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

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

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

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

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

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

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

Advertising 
For advertising rates and deadlines call  
Robin Fox at Ten Alps Publishing   
Tel:   +44(0)20 7657 1831  
Fax:   +44 (0)20 7379 7118 
e-mail:  Robin.Fox@tenalps.com 
Advertisements are accepted on the basis that the 
advertiser and agency (if any) warrant that the 
advertisement contents are true and correct in all 
respects. 
 

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

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

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

Enquiries 

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

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

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

1 

NEWS VIEW 151 
The IRSE advances in Technology for 2010 

IN THIS ISSUE Page 

The Sustainable Railway Use of Advisory Systems for Energy Savings  2 

Ian Mitchell                                                                      (London October Paper)   

New TETRA Communications System for Glasgow Subway  8 

E Gerrard, S Bell and P Smith  

Industry News  inside front cover, 7 and 12 

Book Review:  TrackAtlas of Mainland Britain 15 

Tony Rowbotham 

A Day in the Life of a Signalling Maintainer  16 

Adrian Cooke 

IRSE Matters  18 

IRSE Exam Forum  18 

Section News Dutch Section 18 

 Indian and York Sections 20 

 Scottish Section 21 

 Midland & North Western Section 22 

North Eastern Railway Engineer’s Forum 23 

Pioneers of the IRSE:  The Byles and Calcutt Award  24 

Ken Burrage 

Feedback  25 

Recruitment                                                        29 

Membership Matters outside back cover 

Diary Dates outside back cover 

Front Cover:   A snowy view of SB921 signal on the Down Relief line, standing at the Swindon end of platform three at Didcot Parkway Station, 
Oxfordshire, United Kingdom in February 2009.  The cooling towers of Didcot Power Station can be made out in the distance.   

Photo:  J D Francis  

We have been experimenting with the video recording and webcasting of the 
London technical papers presented at 1 Birdcage walk in conjunction with our hosts, 
the Institution of Mechanical Engineers.  

A number of lectures, including the President's address in April 2009 have been 
recorded and can be seen on the IMechE's web-site:  

http://www.playitback.org/default.aspx?chl=23.   
This is a temporary arrangement, and we will be hosting the broadcasts on our 

own web-site during 2010 when we further upgrade our own site. 
The Council hopes that members who are unable to travel to London for the 

meetings will find the web-casts useful, not only to see the actual presentations but 
also to hear the discussion afterwards. 

 Colin Porter 
Chief Executive 

 
 
The Editorial Team of the IRSE NEWS along with the Institution want to wish the 

members and the readers of this publication a Merry Christmas and a Happy New 
Year.   

We all look forward to a prosperous New Year both within the Institution and the 
Railway Industry as a whole. 

The IRSE NEWS Team 
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INTRODUCTION 
As we approach the centenary of the IRSE, 
one of the benefits of modern technology 
is that we can all have 100 years of the 
Institution’s proceedings at our fingertips 
on a DVD, and this makes it much easier 
for prospective authors to check up on the 
thoughts of our predecessors on the 
subject matter in question.  From the 
earliest days, speakers have alluded to the 
role of the signal engineer in delivering 
efficient operation of the railways, but in 
the main this has been considered in the 
context of providing the minimum 
constraints consistent with safety.  As far 
as I can tell this is the first paper to look 
specifically at providing the train driver 
with additional information to optimise 
train movements within the limits imposed 
by the signalling movement authorities. 

With a view to simplicity and safety, 
signalling systems tell the driver how far 
and fast the train can safely proceed 
within the allocated movement authority, 
but the wider traffic management picture 
is hidden from the driver.  With the 
information provided, and pressure to 
achieve high levels of punctuality, the 
natural tendency for the train driver is to 
get to the end of the movement authority 
as soon as possible.  If this results in an 
early arrival or another train is running 
late, in many cases the train has to stop 
and then start again when the movement 
authority is eventually extended.  If we can 
avoid this scenario by regulating the train 
speed earlier in the journey there are 
several potential benefits: 

 Capacity improvements by running 
through junctions at higher speed; 

 Safety improvements through fewer 
red signal approaches; 

 Maintenance savings through reduced 
brake wear on the train; 

 Energy savings and reduced carbon 
emissions. 

It is the last of these benefits that I 
allude to in my title, and which has 
brought this topic to the top of the 
research agenda.  Through the inherent 
mechanical efficiency of the steel wheel 
on the steel rail, and the flexibility of 
electric traction to make use of a wide 
range of primary energy sources, railways 
have a natural advantage over road and 
air transport modes in the modern world, 
where reduction in carbon emissions has 
become a priority.  However in recent 
years many of the trends in rolling-stock 
design have been pushing up energy 
consumption.  For example: trains have 
got heavier as a result of improved crash-
worthiness design, and waste retention 
toilets; auxiliary power consumption is up 
as a result of improvements in air con-
ditioning and other passenger amenities; 
and much more powerful traction systems 
are installed to give reduced journey 
times. 

It is now clearly recognised that, with 
global warming a reality and “peak oil” on 
the horizon, the railways need to improve 
their act and consider energy efficiency as 
a key element in design and operation of 
railway systems.  Our rolling stock electrical 
and mechanical engineering colleagues 
are making great strides in this direction.  
Regenerative braking is now widespread 
on modern electric trains, and the next 
generation of rolling stock is promising 
significant weight reductions without loss 
of comfort or crashworthiness.  We need 
to make similar contributions from 
improving the way we operate the railway. 

TIMETABLE MARGINS 
Energy efficiency in railway operation has 
to be constrained by other business 
requirements, and by and large these are 
captured in the timetable.  The timetable 
for a mixed traffic railway network is 
inevitably a compromise between journey 
time, frequency and regularity of service, 
capacity and reliability.  At the moment, in 
the UK at least, energy efficiency is not a 

direct consideration in determining the 
timetable.  This may change in future, but 
the other business requirements will 
continue to dominate, so the goal of 
energy-efficient operation will generally 
be to optimise energy consumption within 
given timetable constraints.  In other 
words, we wish to maintain the departure, 
arrival and passing times specified in the 
timetable, and optimise the journey 
profile (speed versus distance) for the train 
within these constraints. 

Of course, if a timetable is designed to 
match the minimum journey time that the 
train can achieve between the timing points 
precisely, the driver has to drive flat-out all 
the way and there is no potential for 
energy saving.  In practice timetables 
always include a time margin which is 
made up of two components, explicit 
allowances and hidden slack. 

Explicit allowances are additional time 
inserted into the schedules before certain 
timing points.  On Network Rail in the UK, 
there are three types of allowances: 

 Engineering allowances are added to 
allow some extra running time to 
compensate for temporary speed 
restrictions imposed by the civil 
engineer due to track defects or 
maintenance work.  The allowance is 
based on an assumption of the 
number, severity and length of the 
temporary speed restrictions that are 
expected at any one time; 

 Pathing allowances are added at 
stations and junctions where it is 
recognised in the timetable planning 
that two trains are going to conflict, so 
that the resulting delay is taken into 
account in the subsequent timings for 
the train that has not been given 
priority; 

 Performance allowances are added to 
allow recovery from delays earlier in 
the journey.  These are often added at 
the end of a journey so as to improve 
the punctuality statistics of the railway 
undertaking.   

The Sustainable Railway 
Use of Advisory Systems for Energy Savings 
By Ian Mitchell 
Paper to be read in London on 9 December 2009  The author is with DeltaRail Group Limited 
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Hidden slack is the margin between 
the sectional running times used in 
planning the timetable, and the actual 
minimum running time that the train is 
capable of achieving.  This margin exists 
for a number of reasons: 

 Sectional running times are rounded 
to the nearest minute or half minute; 

 Sectional running times have not been 
updated to take account of line speed 
or rolling stock improvements; 

 Sectional running times are based on a 
worst-case assumption of rolling stock 
performance, e.g.  minimum power 
supply voltage, maximum loading and 
the slowest vehicles in the fleet; 

The net effect of all these margins is that, 
for the majority of train services, a train 
that departs on time and runs at the 
maximum permissible speed will always 
arrive early.  The aim of energy-efficient 
driving is to operate the train to a speed 
profile that will exploit these margins to 
save energy whilst achieving an arrival on 
time. 

ENERGY EFFICIENT 
SPEED PROFILE 
Leaving aside all the auxiliary loads that 
are not concerned with propulsion, the 
energy input to move a train can be split 
as follows: 

  Energy conversion – this includes 
energy input to lift the train to a 
higher altitude on an upward gradient, 
and to accelerate the train to a higher 
speed.  In principle this energy can be 

recovered, when the train loses 
altitude or speed; 

 Energy dissipation – this includes 
mechanical and aerodynamic 
resistance to movement of the train, 
and inefficiencies in the traction and 
braking systems of the train.  This 
energy is lost (usually by conversion to 
heat) and cannot be recovered. 

Because of the inherent efficiency of the 
steel wheel on steel rail, aerodynamic 
resistance is the dominating factor in 
energy dissipation.  This is highly 
dependent on train speed, which means 
that reducing the maximum speed of the 
train has to be the main strategy for 
energy efficient driving.  This means that 
quite a simple driving strategy, with no 
changes to acceleration and braking at 
the start and end of a journey leg, and a 
suitable “cruising speed” in between, will 
achieve very significant reductions in 
energy consumption. 

This strategy is well suited to modern 
electric traction systems which have 
relatively constant efficiency across a 
range of speed and power settings, and 
use regenerative braking to recover 
energy when braking.  If regenerative 
braking is not available, or the traction 
system is inefficient when operating at 
constant speed, a speed profile that 
makes use of coasting will achieve further 
savings.  For a suburban route with 
frequent stops this can be simply made up 
of acceleration on maximum power, 
coasting without power for a significant 

part of the distance between stations, and 
then braking as late as possible.   

With this model the average speed 
when coasting is equivalent to the 
“cruising speed” in the constant speed 
strategy.  The disadvantage of coasting is 
that the rate of deceleration is sensitive to 
train characteristics, gradients, curvature, 
and environmental factors such as wind 
speed and direction.  This means that, for 
longer-distance and higher-speed services, 
calculation of an optimum speed profile 
incorporating coasting is much more 
difficult that for a simple “cruising speed”. 

MODELLING OF 
BENEFITS 
The level of benefits that might be 
obtained from adopting an energy 
efficient speed profile have been 
calculated as part of the Rail Safety and 
Standards Board (RSSB) research project 
T724, “Driver Advisory Information for 
Energy Management and Regulation.”  
The VISION® operational simulation 
software was used to model a substantial 
part of the main line railway network in 
Kent for three hours in the morning peak.  
The modelling made comparisons 
between three different scenarios: 

 a baseline scenario in which train 
speeds follow a “professional driving” 
model based on current UK driver 
training, incorporating maximum 
acceleration to full line speed but 
cautious braking on approach to 
restrictive signal aspects and station 
stops; 

 an energy-efficient driving scenario 
where the timetable is used to 
calculate a “cruising speed” for each 
train, aiming to avoid early arrival at 
the next timing point; 

 a control centre optimised scenario, 
where the “cruising speed” for each 
train is adjusted if necessary to avoid 
predicted junction conflicts with other 
trains. 

Figure 1 shows speed profiles for the 
same train service running in the baseline 
and the energy efficient driving scenarios.  
The reduced maximum speed on most of 
the journey legs is clearly visible.  The 
results show that in the absence of any 
recovery of energy, for example from 
regenerative braking, energy efficient 
driving could save 26% of energy in ideal 

Figure 1: Typical speed/distance profiles for professional driving, and for energy efficient driving 

Professional driving at line speed - 718 kWh 



 IRSE NEWS  |   ISSUE 151  |  DECEMBER 2009  4 

DECEMBER TECHNICAL PAPER 
unperturbed operation of the same 
timetable.  If 90% of the energy lost 
through braking were recoverable, the 
energy savings would still be 15%.  The 
additional energy savings in the control 
centre optimised scenario were very small. 

Of course, if some trains are running 
late for whatever reason, they will need to 
run at full line speed to recover time and 
the energy savings will be reduced.  To 
take this into account, the simulation was 
repeated with perturbations to normal 
operation deliberately introduced so that 
the overall punctuality in the baseline sce-
nario matched the average performance 
for this area in the last year.  As expected 
this gave a reduction in energy savings, to 
14% without energy recovery and 8% with. 

The modelling also allows conclusions 
to be drawn on some of the other impacts 
of driver advisory information.  The 
number of red signal approaches was 
reduced by 22% in the unperturbed 
timetable and 11% in the perturbed 
timetable.  This can be claimed as a safety 
benefit, since risk of a signal passed at 
danger (SPAD) is generally taken to be 
proportional to the number of red signal 
approaches. 

DRIVER PERFORMANCE 
Railway operations modelling is inevitably 
based on many assumptions, but the most 
critical assumptions in this case relate to 
driver behaviour.  The energy savings 
assume that drivers behave in accordance 
with the VISION® professional driving 
model today and can be guided to 
achieve the energy efficient speed profile 
in future. 

In practice, there is a wide variation in 
driving styles today.  Our expectation is 
that most drivers will perform around the 
professional driving model, but some may 
already be driving in a more energy 
efficient way.  Figure 2 shows some 
measurements made by Bombardier.  The 
curve on the graph is the theoretical 
minimum energy consumption against 
journey time for a route, and the scatter of 
points are actual measurements.  This 
suggests that many drivers mismanage 
the margins in timetables with 
unnecessary acceleration and braking such 
that they use more energy than the 
theoretical flat-out minimum journey time 
speed profile for the route.  This gives us 
some confidence that the baseline energy 
consumption in the modelling is a 
reasonable average. 

The bigger question is how driver 
behaviour can be influenced.  Training is 
an obvious opportunity and some railway 
undertakings are now introducing “eco-
driving” as a theme in the refresher 
training that they deliver to drivers using 
driver-training simulators, with a 
calculation of energy consumed on a 
training run to feed back to drivers.   

Training can ensure that drivers are 
aware of the principles of energy efficient 
driving, and perhaps provide some tips on 
how to drive a specific route in ideal 
conditions, but the task of devising and 
following an energy efficient speed profile 
is not an easy one, and after training the 
driver is left to his own devices with 
minimal feedback.  The alternative 
approach is to provide the driver with 
some technology to help him in this task, 
and this is the subject of the remainder of 
this paper. 

SYSTEM ARCHITECTURE 
FOR A DRIVER 
ADVISORY SYSTEM 
The fundamental requirements for a driver 
advisory system (DAS) are: 

 to determine the target arrival time for 
the train at stations and junctions that 
must be achieved to satisfy the 
published timetable and avoid conflicts 
with other trains; 

 to calculate an energy-efficient speed/
distance profile starting from the 
current train location and time, to 
achieve the target arrival times along 
the route; 

 to monitor the movement of the train 
and provide information to the driver 
so that the speed/distance profile is 
followed and target arrival times are 
achieved. 

To achieve these functions a DAS requires 
the following data interfaces: 

 a source of timetable information, 
supplemented if possible by real time 
updates to target arrival times from a 
control centre conflict resolution 
system; 

 knowledge of the characteristics of the 
train and the route, to enable an 
energy efficient speed/distance profile 
to be calculated; 

 real-time measurement of train speed 
and location, to allow monitoring of 

Figure 2: Variability in journey time and energy consumption 
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the train movement against the 
journey profile and target arrival times; 

 a driver machine interface (DMI) to 
provide advice and feedback to the 
driver. 

There are two main architectural options 
that can achieve this: 

 a train-based system with location 
measurement, data processing and 
DMI on the train, with a 
communications link to the control 
centre to provide timetables and 
updated target arrival times (Figure 3);  

 a control centre based system with 
location measurement and data 
processing at the control centre, and a 
communications link to a DMI on the 
train (Figure 4). 

Within these architectures there are a 
number of key technology choices to be 
made: 

 Train location – satellite positioning is 
the most common technology, but 
ERTMS/ETCS odometry may be an 
option, and a control centre system 
may use traditional signalling train 
detection. 

 Communications – a control centre 
based system needs a reliable and fast 
means of sending advice to the driver, 
such as GSM-R SMS text messages or 
ERTMS/ETCS packet 44;  a train based 
system only needs occasional updates, 
and a public mobile data communi-
cations provider is the likely choice, 
using a multi-purpose communications 
gateway on the train. 

 Train installation and driver interface 
– the driver advisory system could be 
implemented as a portable device 
carried by the driver, as a stand-alone 
system permanently installed in the 
cab, or integrated with other on-train 
systems. 

DRIVER MACHINE 
INTERFACE 
A key element of a driver advisory system 
is the information content and format of 
the interface with the driver.  The 
information needs to be appropriate to 
the task the driver is being asked to 
perform and to be easily assimilated, and 

it must not distract the driver from other 
driving duties. 

There are various types of information 
that might be appropriate to a driver 
advisory system: 

 Prescriptive advice – “select power 
notch 4”; 

 Goal setting – “cruise at 75 mph on 
the next journey leg”; 

 Feedback – “5 seconds ahead of 
schedule at the last signal”; 

 Contextual information – “gradient is  
1 in 100 down for next 2 miles”. 

A crucial question to consider is how the 
driver advisory information relates to the 
mandatory signalling safety information 
that the driver must also assimilate, and to 
the driver’s route knowledge.  For 
conventional signalling the signal aspects 
and permissible speed signs are located 
on the lineside and viewed through the 
cab window.  If the DAS displays a 
continuously updated target speed, is 
there a risk that this will encourage “head 
down” driving and reliance on the non-
safety advisory system for permissible 
speed information? 
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How critical this is will depend on the 

level of automatic train protection that is 
provided – there will be less concern 
about possible driver error on a railway 
where full supervision of movement 
authorities and permissible speeds is 
provided. 

A radically alternative option is that 
instead of trying to convey information 
and feedback of the optimum speed 
profile to the driver, the advisory system 
should be linked directly to the traction 
equipment so as to take the driver out of 
the loop.  This is of course standard 
practice on metros, where the state of the 
art is to use automatic train operation 
(ATO).  It is quite common for a metro 
ATO system to have alternative “minimum 
journey time” and “energy saving” speed 
profiles between each pair of stations, and 
for the appropriate one to be selected 
from the control centre automatic train 
supervision (ATS) system.  A half-way 
house to ATO would be an “intelligent 
cruise control” which reverts to driver 
control when a restrictive signal aspect, a 
speed restriction, or a station stop is 
encountered. 

PRACTICAL EXAMPLES 
So far I have focused on the theory and 
principles of driver advisory information 
systems.  I may have given the 
impression of a new and untried idea, 
but the concept has been around for 
some time.  Fixed lineside “coasting 
boards” were tried on the Southern 
Region of British Rail in the 1970s, and 
British Rail Research undertook a field 
trial of an experimental Train Coasting 
Advisory System (TCAS) in HST cabs on 
the East Coast Main Line in 1986.  A 
similar coasting advisory system called 
“Metromiser” was introduced on 
Adelaide area suburban routes in 1991, 
based on research at the University of 
South Australia.   

Today there are several systems that 
are offered by suppliers or developed by 
railway undertakings for their own use.  
The majority of these are stand-alone 
trainborne systems, but in most cases 
there is possibility of future links to a 
control centre traffic management system.  
Table 1 provides a brief summary of some 
of the systems I am aware of and their 
distinctive features. 

Table 1: List of proposed and implemented driver advisory systems  

- 

The format and content of information display to the driver varies enormously, and 
nothing approaching a standard has yet emerged.  Complete standardisation is 
probably inappropriate, the needs of a heavy freight operator being different from 
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those of a suburban or long distance 
passenger operator, but it would be useful 
to establish good practice from a safety 
and human factors viewpoint.  The other 
area where a need for standardisation is 
apparent is communication between 
control centre and train.  This is one of the 
topics being studied by the European 
research project RAILENERGY. 

PROSPECTS FOR APPLIC-
ATION IN GREAT BRITAIN 
There have been a number of short 
demonstrations of driver advisory systems 
organised by suppliers in association with 
British train operating companies, but the 
main focus for study of this technology at 
present is an RSSB research project known 
as “T724 Driver Advisory Information for 
Energy Management and Regulation”..  
This has brought together a number of 
stakeholders with a range of interests in 
the topic: 

 the Department for Transport, who 
wish to reduce the carbon footprint of 
the rail industry; 

 passenger and freight train operating 
companies, who wish to reduce their 
energy costs; 

 Network Rail, who wish to optimise 
traffic flow on congested areas of the 
network; 

 rolling stock companies, who want to 
maximise the whole-life energy 
efficiency of their assets. 

The contract to undertake this research 
was awarded to DeltaRail Group Limited, 
with support from Human Engineering 
Limited and BAE Systems.  The work is 
being undertaken in stages. 

Stage 1 was undertaken in 2008.  
Outputs at this stage were:  information 
gathered on existing systems; review of 
the main-line railway context in Britain 
including engineering, operational and 
societal issues, human factors and safety 
analysis, definition of options for system 
architecture, train installation and driver 
interface; and a preliminary business case. 

Stage 2 took place in 2009, and 
included an analysis of timetable margins, 
modelling of energy savings and other 
impacts, further work on alternative system 
architectures, a review of the impact of 
gaps in GPS and mobile radio coverage, a 
definition of data interface requirements 
and planning of cab simulator trials. 

As with other RSSB research projects, 
the full formal reports from each stage are 
made available on the RSSB web site 
following stakeholder review.  The 
conclusions that have been reached in the 
project so far are as follows: 

 There are undoubtedly significant 
energy savings to be obtained from 
energy-efficient driving for a wide 
range of types of passenger and 
freight services on the UK main-line 
railway network.  Almost all the benefit 
can be obtained from a system that 
manages each train individually to its 
pre-planned timetable, with only 
marginal additional benefits from a 
more sophisticated system with active 
management of conflicts from the 
control centre; 

 There will be a secondary benefit to 
safety through reduced numbers of 
red signal approaches, but the 
modelling so far has failed to identify 
any widespread performance and 
capacity benefits, and there may even 
be a small increase in average train 
lateness as a result of aiming for arrival 
on time rather than early; 

 It is likely that a positive business case 
can be made for introducing a driver 
advisory system, but this will be 
sensitive to assumptions made 
regarding what level of energy saving 
could be achieved simply through 
better driver training, to the cost of 
train fitment and to the monetary 
value put on performance impact; 

 The technology exists to achieve a 
workable driver advisory system, but 
the wide range of driver interfaces on 
offer from existing systems is 
symptomatic of a lack of fundamental 
human factors research.  This is of 
particular concern for an application 
on Network Rail where the standard 
train protection system AWS/TPWS 
does not provide continuous speed 
supervision. 
It is hoped that funds will be available 

in 2010 to take the project forward to 
Stage 3 which will include cab simulator 
trials of alternative driver interface 
information and formats, with the aim of 
understanding how best to give the driver 
an additional information source whilst 
avoiding distraction from primary safety 
related tasks. 
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Thales to Supply 
First Polish ETCS 

Jacobs to Manage 
Amtrak Infrastructure  

US rail operator Amtrak has signed up 
Jacobs Engineering Group to provide 
programme and construction manage-
ment services for its infrastructure projects 
funded by economic-stimulus money. 

The deal involves more than 100 infra-
structure improvement projects, worth more 
than $560m at over 360 locations in the 
country.  Work includes maintenance 
facility upgrades, bridge replacements, 
track work, security enhancements and 
various station improvements.   

Polish rail operator PKP (Polskie Koleje 
Panstwowe) has awarded a €10m contract 
to Thales to supply and install an ETCS 
Level 1 system along a 224 km rail line.  
The rail line, which will become the first to 
use ETCS in Poland, connects Grodzisk 
Mazowiecki to Zawiercie. 

The ETCS system will allow trains to 
run at speeds of up to 200 km/h and help 
enhance its operational safety.  The system 
is scheduled to be deployed by June 2011. 

INDUSTRY NEWS 
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TETRA FOR GLASGOW 

BACKGROUND 

Strathclyde Partnership for Transport-Glasgow Subway (SPT-GS) 
carries more than 13 million passengers a year and is vital to the 
transport infrastructure of Glasgow.  Opened in 1896 the Subway 
has undergone several modernisations, the last major one being 
completed in 1979.  At that time for operational communications 
a state-of-the-art Pye VHF analogue radio system was installed 
that was distributed throughout the underground infrastructure 
by a ‘Leaky Co-Axial Cable’ (LCX).  In 1991 the radio system was 
upgraded with a Phillips VHF analogue system using the existing 
installed LCX cable.   

This existing radio system provided adequate communication; 
unfortunately by 2006 the radio technology was obsolete.   
SPT-GS operational communication was experiencing significant 
performance degradation due to the life expiry of the LCX cable 
which had now been in service for 29 years.  In addition, with the 
VHF radio system there had been sections of tunnel and stations 
that had communication dead spots from the start.  That is, the 
radio coverage had never been totally satisfactory.  For these 
reasons and the previous removal of the unreliable ‘Tunnel 
Telephone’ wires it was considered a new ‘Radio Communi-
cations System’ was needed.  At this time it also became 
apparent from inquiries that had taken place in London into 
various incidents that interoperable communications with the 
Blue Light Services was needed.   

It was this last reason that convinced SPT-GS that a single 
TETRA (TErrestrial Trunked RAdio) Communications system 
encompassing Interoperability was the ideal solution for Glasgow 
Subway. 

INTRODUCTION TO THE TETRA PROJECT 

SPT-GS applied to OFCOM and obtained all the licences 
necessary to operate an encrypted Airwave TETRA system within 
Glasgow Subway for the purpose of ‘Operational and Emergency 
Communications’.  Hyder Consulting were appointed at the 
proposal stage to project manage and provide technical advice 
for the new Airwave TETRA communications system 
implementation. 

The TETRA standard is based on a Time Division Multiple 
Access (TDMA) with 4 time slots in a 25 kHz channel providing 
group and selective calls with fast call setup.  The frequency 
band associated with TETRA for this Project is 380-400 MHz for 
use with the UK Police, Fire and Ambulance Services.  SPT-GS 
worked in partnership with Airwave Solutions Ltd (ASL) in 
agreeing specifications and contractual responsibilities.  Airwave 
Solutions Ltd became the main contractor for the installation of 
the: Communications Infrastructure, Communication Control 
Panels, Train Radios and also providing the reliable TETRA 
coverage.  On completion of the infrastructure they would also 
be responsible for the ongoing service and maintenance.  The 
contract was signed on 21 June 2008 with work beginning almost 

immediately. ASL subcontracted the infrastructure works to Axell 
Wireless/Bailey Rail for the communications backbone systems 
and Arqiva for the train radio and communication control 
console systems all of which did excellent work in a short period 
to achieve the project objectives.  . 

In keeping with their safety culture SPT-GS management 
identified that this project should be safety assessed under the 
Railway and Other Guided Transport Regulations 2006 (ROGS).  
Under ROGS a key requirement for the project was the need for 
an Independent Verifier to carry out safety verification to verify 
that the project management had managed safety issues 
relating to the design and operation appropriately and any 
residual risks were not greater than with the previous 
communications system.  For this activity Lloyds Register was 
appointed to fulfil this role. 

AIRWAVE OPERATIONAL CONSIDERATIONS 

For ASL to configure the communications service for SPT-GS it 
was first necessary to translate the SPT-GS organisational 
structure and communication working practices/operational 
procedures into Airwave configurable parameters.  These 
translations of SPT-GS communication requirements into initial 
Airwave configurable parameters resulted finally in the ‘Airwave 
Network Fleetmap’ for the client.  The fleetmap is of paramount 
importance as it impacts on the Airwave Service necessary to 
meet the communications needs of the client, SPT-GS.  From the 
network fleetmap the radio terminals (Handportables & Mobile 
Radios) and control console sub-fleetmaps are derived, which all 
must be synchronised to work. 

SPT-GS decided on seven Talkgroups which corresponded to 
SPT-GS required functionality:  Trains, Stations, Permanent Way, 
Fallback, Incident, Spare, and Security.  In addition to these, 
twelve Talkgroups were added for emergency services 
interoperability.  Identified in the SPT-GS organisation were 
eleven User Groups and a matrix was agreed with SPT-GS 
regarding matching the usage of the Talkgroups with the  
SPT-GS Users.  Airwave Solutions on preparation of the Matrix 
was then able to transform the SPT-GS requirements into the 
appropriate Fleetmaps using their ‘Network Provisioning Tool’.  
On completion of the project the Airwave Network Fleetmap will 
be managed by Airwave Solutions in co-operation with SPT-GS. 

OFCOM have an ‘Airwave Code of Practice’ that sets out the 
secure handling of Airwave radio terminals (Handportables) and 
of course SPT-GS must comply with this.  SPT-GS compliance is 
achieved by ‘Electronic Lockers’ (with chargers) for the 
Handportable radios, which is software controlled using ‘Radio 
Frequency ID technology and Electronic Keys’.  This system will 
ensure the tracking of Handportable Radios issue, possession 
and return by SPT-GS employees is monitored.   

New TETRA Communications System for Glasgow Subway 
By Ed. Gerrard CEng. FIRSE (Hyder Consulting), S.Bell (Airwave Solutions) & P Smith CEng. (SPT-GS) 
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COMMUNICATIONS SYSTEM DESIGN  

Communications Backbone - The Communications Backbone 
System design schematic is shown in Figure 1 and is based on 
TETRA Radio Frequency (RF) over fibre equipment.  This was 
firmed after Axell Wireless conducted surveys to show that 100% 
coverage was possible throughout the Glasgow Subway area.   

Figure 1: Communications Back Bone System Schematic 

The schematic shows the single Airwave/Motorola Base 
Station and Fibre Master Switch (FMS) at Broomloan Depot.  The 
FMS is for switching the main and standby fibres around the 
tunnels.  At seven of the Glasgow subway stations ‘TETRA Cell 
Enhancer repeaters/splitters’ are installed which provide signal 
provision to the radiating cables and the station distributed 
antenna see Figure 2.  To provide resilience in the event of a cell 
enhancer or leaky co-axial cable (LCX) failure the cell enhancer 
repeaters are sized to drive approximately 1 km of cable in two 
directions.  At the other eight stations ‘Distribution Splitter 
Racks’ are installed for distributing communication capability 
through station antenna.   

Figure 2: TETRA Cell Enhancer Schematic 

Experience and actual measurements confirmed that there 
was no noticeable reduction in signal quality at the point where 
the two signals overlap from amplifiers at each end of the LCX 
cable run.  The tunnel coverage is provided over a 1 5/8 inch 
diameter ZHLS LCX cable.  The coupling loss of the LCX cable at 
450 MHz is 60 dB and the longitudinal loss/ 100m is 2.3 dB, its 
VSWR (Voltage Standing Wave Ratio) is better than 1.6 : 1 when 
used at the Airwave frequencies.  ‘Mushroom’ and ‘Panel’ 
antennae provide coverage at stations; in the depot coverage is 
provided by two Yagi antennas.  Power supplies are robust, there 
are ‘Standby’ mains supplies at each station and at the Motorola 
base station, and in the event of total mains failure a Battery 
Backup supply is also provided.  The Airwave system is capable 
of being extended to include Triband Cellular Upgrade and Wi-Fi 
facilities if SPT-GS require this.   

Sepura Handportables TETRA models SRH 3800 were 
provided and these are distributed to Operational Staff (Stations, 

Line Supervisors, and Depot etc) and Maintenance personnel as 
appropriate.  Calls may be selective or group and some 
Handportables have full telephony enabled.   

A new operational arrangement for Handportables was intro-
duced such that all drivers would also carry a Handportable on 
duty so they could communicate with the Control Centre for ‘on 
track’, or ‘out of cab’ normal operational requirements or incidents.   

Train Radio – The train radio system is shown in Figure 3 and 
utilizes a Sepura TETRA radio model Sepura SRM 3500.  For 
switching between train radio calls and train PA announcements 
a special ‘Interface Board’ was developed in conjunction with 
Arqiva by the Schnoor Company in Germany.  ‘Selective’ or 
‘Group Calls’ are available from the Control Centre to the train or 
trains.  Train radios have three modes of communication which 
require the appropriate response from the Control Centre: 
‘Normal request to Speak’, ‘Urgent request to Speak’ and 
‘Emergency Call’.  Protocols have been established by 
Operations to define which mode is to be used by the driver for 
operational communications.   

Figure 3: Train Radio System Schematic 

Communication Control Console – For control of the new 
‘Communications System Control Console’ it was decided that 
three touch screen Zetron Panels would be used.   

This incorporated the control of the communication to trains 
and co-ordination for Handportable radios communication.  The 
Zetron Panel primary ‘Graphical User Interface’ (GUI) was 
developed through workshops with the SPT-GS Operators and is 
shown in Figure 4.  It is intended after operational familiarisation 
of the panel by the Controllers to migrate the control centre 
telephone functions to the Zetron Panels.   

 
 
 
 
 
 
 
 
 
 
 

Figure 4:  
Zetron Panel  
Primary GUI 
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TETRA FOR GLASGOW 
INSTALLATION  

Fibre Optic and LCX cable was installed in 23 Kilometres of 
tunnel, the cable terminating at each station and in the case of 
the ‘Fibre Optic cable’ being daisy chained to the next station.  
The work started in September 2008 and in nightly  five-hour 
possessions the tunnel cable brackets were installed, at 
weekends the stringing of the cables was undertaken as longer 
possessions were possible.  The tunnel cabling was complete 
early February 2009.  At seven of the 15 stations ‘TETRA Cell 
Enhancer Cabinets were installed for distributing the TETRA 
signals to the stations and Tunnels at the other eight stations 
‘Distribution Cabinets’ were installed to provide TETRA signals 
for these stations.  Figure 5 shows the installation of the LCX and 
Fibre Optic cables in a cast iron section of tunnel.  The orange 
cable above is the ‘Pressline cable’ for the ‘Traction Emergency 
Trip System’ (TETS). 

Figure 5: Tunnel Cable Installation 

The Motorola Base Station and Fibre Optic Switch were 
installed at the ‘Central Equipment Room’; the Base Station was 
then connected to the Airwave Network.  A feature of the 
System is that in the rare event of the Airwave network 
connection being lost the Subway TETRA communications will 
revert to ‘Local Site Trunking’ so Subway communications will 
still be possible.   

Also in the Central Equipment Room an interface was 
installed which connected into the Motorola Base station to 
control the flow of operational communications to the Zetron 
Control Console.  The schematic is shown in Figure 6.  All 
Airwave communication that passes through the Zetron Console 
is voice recorded for incident analyses when appropriate. 

Installation of the train radios was considered in depth, it was 
decided to install the new radio and Schnoor interface board in 
the original PYE communications pillar, with the ‘Radio Display 
and Keypad’ being installed at driver head height on the front 
top window frame.  This was ergonomically the best possible 
solution.  The train radio installation connections are shown in 
outline in Figure 7. 

Figure 7: Train Radio Layout 

Prototype installation on the first Train (two Cars and a 
Trailer) was undertaken and problems solved.  This was 
beginning of April 2009, by June 2009 all 33 Cars had new 
radios and eight Trailers had been installed with a new PA 
Interface unit.  In addition, two Battery Service vehicles had also 
been fitted with the new train radios (Figure 8).  A tremendous 
effort for all involved. 

TESTING AND COMMISSIONING 

Testing of the whole system was comprehensive and substantial 
pre-planning for this activity certainly paid off.  Strategies for the 
testing of the ‘Backbone Communications’ in both stations and 
tunnels were developed, as were strategies for the train radios 
and Zetron console. 

For the ‘Coverage’ of the stations and depot a comprehensive 
‘Subjective’ testing was undertaken in all expected coverage 
areas using calibrated receivers to measure the ‘Received Signal 
Strength Indication’ (RSSI), and also using a standard TETRA 
Handportable unit for test calls from specified areas.  The results 
showed that coverage expectations in these areas had been 
accomplished.  Switchover to the backup Optic Fibre cable was 
also satisfactorily tested. 

For coverage in the tunnels, initially a test frequency was 
used to ensure connectivity.  For a more comprehensive tunnel 
coverage test an ‘Objective’ test using an independent specialist 
testing company was commissioned.  The Objective tests 
entailed the collection, analysis and reporting of test data of the 
TETRA signal’s ‘Received Signal Strength Indicator’ (RSSI) and 
‘Voice Quality’ being delivered by the Airwave Network to a Test 
Train.  This testing was undertaken Saturday night, early Sunday 
morning in a complete possession of the Subway.  Three slow 
speed runs at (15 mph) were undertaken in the Outer and Inner 
tunnels each to collect the Data.  RSSI samples were collected 
every second and the VQ samples were four per minute.  The 

Figure 6:  
Zetron Console Schematic 



 IRSE NEWS  |   ISSUE 151  |  DECEMBER 2009  11 

Objective testing report showed that the Airwave train radio 
coverage and voice quality was well within the specified 
expectations. 

British Transport Police and Strathclyde Police were invited to 
undertake their own Airwave tests within SPT-GS.  They did 
successfully confirm coverage, interoperability and voice quality 
with their own Airwave Handportable radios to their satisfaction.   

SPT-GS tunnels are a high ambient noise environment and 
sometimes it is difficult for the driver to hear the message in a 
moving train at certain locations, SPT-GS are looking into the 
possibility of drivers having personal headphones as an 
additional/alternative mode to hearing the message from a 
‘Speaker’.  However, the tunnel ambient noise is not a problem 
when transmitting to the Control Centre as TETRA provides good 
speech quality by filtering out unwanted sound from a high noise 
environment.    

Train radios and the Zetron control console were tested as an 
integrated system initially in a factory environment away from 
site, after overcoming initial system problems the train radio was 
allowed to be installed as a prototype on two SPT-GS cars.  The 
next stage was rigorous testing between the train radio 
prototypes to a commissioned Zetron control panel.  On 
successful completion of these tests approval by SPT-GS was 
given to start production radio installation on the other subway 
cars in the Glasgow fleet.  Training of staff then commenced on 
the prototype train radio installation. 

On satisfactory commissioning of the Airwave communications 
and training of all control room staff and drivers the new train 
radios were brought into operational service without incident or 
traffic disruption. 

Figure 8 Installation of Fixed Mobile Radio in Battery Service Vehicle 

SAFETY, RELIABILITY, AVAILABILITY AND 
MAINTAINABILITY 

TETRA radio systems have not been developed in accordance 
with SIL Standards such as EN50128.  These radio systems are 
commercial off the shelf products with customisation and 
integration with other equipment on the clients’ railway system. 

However, for SPT-GS TETRA system development safety 
considerations were overseen by an Independent Verifier under 
the ROGS process and procedures.   

This required constant design and operational reviews 
including: 

 Design reliability and resilience; 

 Extensive EMC investigation for potential Electro Magnetic 
Interference; 

 HAZOP workshop and then appropriate mitigations; 

 Technical meetings;  

 Training material and courses; 

 Operational changes and protocols; 

 Audits and inspections.  
On completion of the project commissioning all safety issues 
raised during the project were closed out to the satisfaction of 
the Independent Verifier. 

The technical specification laid down stringent targets for 
‘Reliability and Maintainability’ of the new Communications 
System.  The design has been evaluated to demonstrate 
compliance with these targets.  The reliability and availability of 
the system has been assessed by theoretical calculations and 
reliability figures based on ‘in service operation’.  Design reviews 
were held for each major component of the project scope, 
whereby the design was assessed from a reliability and availability 
approach, using hard historical performance evidence and/or 
predicted performance. 

In the context of modern railway systems, repair times are 
normally dominated by the time taken for staff to reach the fault 
location or spare parts to arrive on site.  Maintenance is the 
responsibility of the main contractor Airwave Solutions Ltd and 
they expect that faults will be attended to within six hours and 
also fixed in the main in this time frame.   

It is intended to keep a set of essential communication spares 
in the SPT-GS stores.  It should be noted that faults will be 
apparent as a result of self diagnostics and that ZETRON console 
triplication using four radios for the Zetron system should ensure 
that railway operation is not disrupted. 

Airwave solutions and SPT-GS expect an availability of the 
new Communications Backbone infrastructure to be on average 
to be at least 99.8%.  In addition with the new triple ZETRON 
console equipment reliability and availability at central control 
showed that from the reliability and maintainability predictions an 
availability of 99.8% would be readily obtained. 

CONCLUSION 

The communication objectives of SPT-GS have been met and 
now have a Communications system which is leading edge 
technology and substantially better that the one it replaced. 

On this project the co-operation between SPT-GS/Hyder 
Consulting/Airwave Solutions, with Axell Wireless/Bailey Rail for 
the Communications Backbone systems and Arqiva for the Train 
Radio and Zetron Control Console systems has been outstanding.  
All stakeholders pulling in the same direction to successfully 
complete this demanding project in a remarkable time frame with 
no disruption to passenger service. 

The Authors of this article would like to thank SPT-GS for 
allowing publication and Airwave Solutions, Arqiva, Axell Wireless 
for their co-operation in the preparation of this article. 
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INDUSTRY NEWS 

Amey, one of the UK’s leading public 
service providers, has won Rail Engineer of 
the Year and Rail Manager of the Year 
categories at the Rail Staff Awards.  The 
Event took place at the International 
Convention Centre in Birmingham on 
Saturday 17 October and recognises the 
extra special efforts of front-line railway 
personnel.  

The Rail Engineer of the Year award 
recognises outstanding contribution to the 
Railway industry commending those that 
go above and beyond to learn the art of 
working on the railway.  The Rail Manager 
of the Year award recognises outstanding 
personal managerial performance in the 
Railway industry.   

Peter Martell an IiP (Investor in People) 
champion has shown continued commit-
ment to the Rail Industry.  His proactive 
approach, which sees Peter act as an IET 
mentor for electrical engineering 
graduates and sees him running the local 
study group for those studying  for  the 

A new Network Rail-approved axle counter cable, developed by 
Eland Cables, is set to make installation quicker, cheaper and 
easier than ever before.  The new axle counter cable speci-
fication, approved by Network Rail (NR) on 20 October 2009, is 
designed to replace the specification already used for train 
detection across much of the UK rail network.  

The key improvement to the axle counter cable specification 
is a unique layer of glass fibre, which provides effective 
protection against rodent attacks.  This new layer removes the 
need for steel tape armour and means the cable is more cost-
effective, has greater flexibility, is easier to strip back, install and 
terminate, and doesn't require metallic bonding.  A thick 
medium density polyethylene (MDPE) sheath provides a suitable 
level of mechanical protection.  

The new NR-approved specification has been welcomed by 
engineers looking for greater freedom in their system designs. 
"Eland Cables has worked hard to create a product that will both 
reduce installation times for engineers and increase efficiency 
across the rail network as a whole," says technical manager Chris 
Barnes, who has worked closely with Network Rail on the new 
design. Managing director Philip Brown adds: "As the only UK 
supplier with Network Rail approval on the new specification, we 
are proud to be playing such a key role in the future success of 
our rail network”. 

 

Rail Engineer & Rail Manager of the Year won by the same company 

Axle Counter Cable Approved 

Rail Engineer of the Year - Peter Martell (centre) with 
Bryan Webster (left) and Adrian Lyons  (right) 

Rail Manager of the Year - Craig Ellis   (centre) 

IRSE professional exams, has ensured his 
success in the Rail Engineer of the Year 
category.  

Craig Ellis, Business Manager working on 
the new Network Rail Civil Examination 
Framework Agreement (CEFA) contract has 
worked within the rail industry for the past 
twenty years.  Craig practices non-intrusive 
management, allowing people to 
significantly develop within their team.  
Craig’s continuous support and positive 
attitude has ensured his success in the Rail 
Manager of the Year category at this years 
awards. 

Steve Cordwell, Head of Business 
Development commented “My sincerest 
congratulations go to Peter and Craig, as 
well as the other individuals who were 
shortlisted.  As the only company to win two 
awards on the night, it is a great 
achievement for Amey, against some very 
tough competition.  These awards 
demonstrate that people really are our 
strength.”  

B3 Cable Solutions is the only cable manufacturer in the world 
holding Network Rail approval for all axle counter cable 
specifications.  B3 is currently celebrating the fact that it is the 
only cable manufacturer holding Network Rail product acceptance 
for both RT/E/PS00031 and NR/L2/SIG30060 specifications, having 
been granted its latest product acceptance on 12 October 2009. 

This approval - part of an ongoing product acceptance 
strategy - reinforces B3’s position as a world leader in the 
development and production of high-specification cable for mass 
transit markets.  B3 has "shared industry expertise to help 
Network Rail establish cable design parameters, to achieve product 
acceptance B3 underwent extensive trials and testing of new 
materials and constructions to meet the exacting requirements of 
Network Rail," says B3's rail sales manager, Simon Wade. 

Commercial director John Logue added: "We are proud to be 
leading the cable industry with the next generation of axle counter 
cables, which complement our well-established cable designs that 
have held Network Rail acceptance for over nine years.  Product 
acceptance is a fantastic achievement and, combined with short 
lead times and competitive pricing, clearly demonstrates our 
commitment and flexibility to our UK rail customers."  

Detailed product information sheets for B3's rail cables — 
including all variants of both axle counter cables specifications — 
are available at B3's website, www.b3cables.co.uk. 

 

Product Acceptance for Axle Counter 
Cables 
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In June 2008, the Australian Rail Track Corporation (ARTC) 
announced an investment of $90 million to improve capacity, 
safety and efficiency on the interstate rail network through the 
development of an Advanced Train Management System 
(ATMS).  

According to ARTC, ATMS is a rail technology that will "lead 
the world” and represents a quantum leap forward in the 
management of freight rail. 

“This is because ATMS uses wireless communications, a 
centralised computer control system and a sophisticated GPS-
based train tracking and control device that will allow ARTC to 
know the precise location and speed of all trains on its network 
and enable us to intervene and apply the train brakes should 
the need require,” ARTC’s ATMS programme director Lino Di 
Lernia told Rail Express.   

ARTC sees the developments of ATMS as “critical” to 
successfully meeting what it sees are the two biggest challenges 
for the Australian rail industry.  To improve the industry’s market 
share in the movement of freight between capital cities and to 
take hold of the opportunity presented by the anticipated 
doubling of the freight task over the next decade 

. “ATMS will simultaneously improve rail safety, lower rail 
infrastructure and operating costs and provide greater rail 
freight capacity,” Di Lernia said.  

ARTC entered into a contract for $73.2 million with 
Lockheed Martin (assisted by Ansaldo-STS) for the company to 
design, develop, construct, integrate and test an ATMS 
prototype system on 105 kilometres of the interstate rail 
network between Crystal Brook and Port Augusta, in the north 
of South Australia. 

The proof of concept phase is a 39 month “careful, 
structured process” to ensure safety and reliability, ARTC’s 
general manager communications and control systems and chair 
of the ATMS board Mike van de Worp said. Should the 
prototype be successful, ARTC will consider a roll-out of the 
system over its 10 000 kilometre Australian rail network. 

ARTC made a submission to Infrastructure Australia (IA) and 
made IA’s priority ‘pipeline’ of infrastructure projects, 
announced at the last federal budget.  Yet making it onto IA’s 
list does not guarantee federal funding – ARTC has to sit tight, 
like many in the industry, for the next round of IA-advised 
funding to be announced.  “Federal investment into ATMS will 
assist us to move on from the proof of concept phase.  We hope 
for this, though if we are not successful we would then have to 
examine some other alternative to deliver the benefits of 
ATMS.” van de Worp said. 

The ARTC sees its ability to gain market share of Australia’s 
freight transport task as “pivotal” to its business success.  
“ARTC aims to do this by improving train service availability, 
transit time, reliability and yield,” ARTC’s ATMS program 
director Lino Di Lernia said.  “Even so, the rail network will be 
stretched beyond its configuration capability to meet future 

Australian News:  ATMS: a ‘quantum leap’ forward  
Based on an article in Rail Express by Jennifer Perry 

demand unless it is able to break through its current operational 
paradigm that has essentially existed for the last 100 years.” 

Following the modern developments in train control 
technology since 2001, ARTC sees the next generation of train 
management technology as a key enabler in the development 
of its capability to meet future demand. 

ARTC’s choice of a suitable train technology was based on 
five principles.  The technology must: be supported by a robust, 
reliable digital communications backbone and reliant on 
minimal field based infrastructure; have ‘open’ systems 
architecture; be flexible and scalable and able to support the 
operations of trains at safe braking distance intervals rather than 
by the traditional fixed block method.  “Having met these 
principles, ARTC views ATMS as the most cost effective and 
efficient way of creating saleable train paths and reliably 
operating trains on shorter safe headways, rather than the 
traditional practices of adding to, modifying or replacing 
existing systems,” Di Lernia said. “ATMS will provide ARTC with 
enhanced visibility into its rail network operations, reduce its life 
cycle costs of maintaining trackside signalling systems and 
increase our capacity to move freight across our network.  
Importantly, the system will not rely on various disparate forms 
of safe-working and trackside signalling methods and will 
improve safety through being able to cross verify and check 
positions of trains and enable intervention where appropriate.”  

ARTC is currently engaged in Stage One of the proof of 
concept phase that is delivering a number of identified ‘base’ 
functionalities including detailed designs for the system and 
software development.  Stage One is expected to be 
completed in mid 2010. 

Stage Two of the phase is scheduled to commence in early 
2010 and will build on more advanced functionalities.  Testing 
on a System Integration Facility will be undertaken in a 
Lockheed Martin laboratory in early 2010, followed by field 
testing of stage one functionalities in 2010 in South Australia.  
Stage Two is expected to be completed by September 2011. 

“ATMS is leapfrogging any other technologies available for 
railways at the present moment – we’re extremely excited about 
it,” ARTC’s general manager communications and control 
systems and chair of the ATMS board Mike van de Worp said. 

For more information on ATMS visit: www.artc.com.au 
 Tony Howker 

 
(Makes interesting reading especially when read in 

conjunction with the paper on ICT by George Nikandros 
published in Issue 149 – Ed) 
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INDUSTRY NEWS 

Invensys Rail, the new name for Westinghouse Rail Systems, 
has been awarded the contract for re-signalling the Siilinjärvi 
depot and main line railway in Finland.  The contract, which 
represents the company’s first signalling project in the 
country, was awarded by the Finnish Rail Administration 
Ratahallintokeskus (RHK) and was signed on 14 October 2009.  

As signalling main contractor, the scope of Invensys Rail’s 
contract covers the complete signalling design, installation, 
testing and commissioning.  It includes seven centralised 
WESTRACE interlockings and a local traffic management 
system, which will control some 14 km of main line railway and 
a depot area. 

Invensys Rail’s Project Manager, Vince Dade said: 
“Following the successful commissioning of our WESTeX level 
crossing predictor system in Praskintie last year, we are 
delighted to be working with RHK on this mainline signalling 
project.” 

“We are now in the mobilisation phase of the programme 
which we will be delivering with a number of local partners, 
including, Celer Oy and Sabik Oy”. 

The project is scheduled to be commissioned in August 2011. 

Canada Line Driverless Railway Opens Three Months Ahead of Schedule 

Finnish Re-signalling Contract  

every station on the line.  This ensures 
complete connectivity and integration 
between all the subsystems, which are 
brought together in a common, user-
friendly Human Machine Interface (HMI), 
based at the Operations and Maintenance 
Centre Control Room, where CCTV 
images, status data and train control 
information are all displayed on a 20 cube 
video wall.  The system also provides a 
secure link for the train operator, Protrans 
BC, to access vital data on a range of fire 
detection, ATC, fare collection and 
performance management systems. 

Commenting on the success of the 
project, Invensys Rail’s Project Manager, 
Dave Sharp said:  “This has been a great 
project, with all parties working 
extraordinarily well to deliver a first class 
railway, on budget, more than three 
months ahead of schedule.”  

“Together with a proven system, our 
experience of managing complex, large-
scale, multi-vendor contracts proved 
invaluable in successfully delivering this 
challenging project on time and on 
budget”.   

Control (ATC) and radio systems to 
provide robust and reliable performance 
both above and below ground.  

The solution commissioned by 
Invensys Rail is based on the company’s 
proven SystematICS solution, which is 
capable of integrating a broad range of 
traditionally disparate systems.  This 
allows the operator to manage a host of 
separate functions from a single point, 
thereby improving efficiency and reducing 
costs, whilst at the same time delivering 
enhanced operational performance.  

In the case of the Canada Line, 
SystematICS is configured to control and 
monitor a range of functions, including: 
traction power; electrical and mechanical 
equipment; tunnel ventilation; passenger 
information (both on-train and station-
based); 400 CCTV cameras and the 
storage of their images; guideway and 
walkway intrusion detection; passenger 
counting and radio and telephone 
networks.  Each function is managed 
automatically by the system, but may be 
over-ridden if required. 

The whole control system is linked by 
a Fibre Optic Transmission Network, 
supplied by Invensys Rail and covering 

The new Canada Line which links Richmond, 
Vancouver International Airport and down-
town Vancouver opened to passenger 
service on 18 August 2009 – more than 
three months ahead of schedule and with 
Invensys Rail’s control systems at its heart.   

Built to meet the needs of Vancouver’s 
rapidly growing population, the Canada 
Line has been opened in time for the 
winter Olympics, which will be hosted by 
the city in February 2010.  Adding 16 
stations to Vancouver’s driverless SkyTrain 
network, the 19 km line runs both 
underground and overground, with bi-
directional track running either side-by-
side or stacked on separate decks.  Each 
of the 20 new train sets is capable of 
carrying up to 400 passengers and achie-
ving speeds of 80  km/h – giving the net-
work a capacity of 100 000 passengers per 
day at launch, rising to 142 000 by 2021. 

Invensys Rail, formerly Westinghouse 
Rail Systems, was appointed by SNC Lavalin 
to deliver the turnkey contract for the 
design and supply of a fully integrated 
communications and control system as 
well as the control centre, with the system 
specification calling for a seamless 
integration with the Automatic Train 

Deutsche Bahn subsidiary DB Netz AG has awarded an €18m 
contract to Siemens to supply control technology for the Maschen 
marshalling yard in Germany, considered to be Europe's largest 
freight hub. 

Siemens will equip a total of 88 classification tracks, 48 of the 
South-North hump yard and 40 of the North-South hump yard with 
the MSR 32 classification control system. 

The system controls the radio-operated locomotives, 
intermediate and group retarders, the routing of rolling stock and 
their speed, as well readying cars for coupling in the classification 
tracks. 

The routing control automatically sets the switches for the cuts 
from the hump to the classification tracks.  The continuous 
computation of the variable hump speed avoids the risk of any 
bumping or catch-ups. 

The freight yard serves as the main hub for freight traffic of the 
seaports of Hamburg and Bremerhaven as well as toward 
Scandinavia. 

The control system is expected to be installed by mid-2013. 

Europe's Largest Freight Hub 



BOOK REVIEW 
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Book Review 

TRACKatlas of Mainland 
Britain 

Published by Trackmaps, Little Court, 
Upper South Wraxall, 

Bradford on Avon, BA15 2SE, UK 

Telephone: +44 (0) 845 300 1370 

sales@trackmaps.co.uk   
www.trackmaps.co.uk 

ISBN 978-0-9549866-5-0 

164 A4 pages, Hardback 

Price £24.95 

Trackmaps, producer of the respected and 
well used Quail Track Diagram series of 
books, has now published a new railway 
atlas covering the whole of the Network 
Rail system.  Other railway networks such 
as London Transport, Manchester 
Metrolink etc., are not included (except 
for instance at jointly used stations).   

The 131 maps show the main running  
lines’ track formation in full detail, 
including stations, signal boxes, tunnels 
and level crossings.  Full details of yards 
and depots are however not included, 
although they are often named.  Whilst 
not showing the complete detail of the 
Quail maps, the mileage/chainage of all 
features is still given.  However, the 
important feature of this publication is 
that the lines are laid out geographically 
rather than diagrammatically in straight 
line format.  This means it is very easy to 
see the juxtaposition and relationship 
between lines, something not easy to 
determine with the original Quail maps. 

Every effort has been made to draw 
the maps to scale longitudinally as far as 
possible, but some sections have had to 
be stretched and others compressed to 
include the required detail.  To give an 
idea of this necessary distortion,  
red/orange dots are shown at five mile 
intervals.  However, in very congested 
areas such as around London, even this 
clarification has not been possible for 
obvious reasons. 

Congested areas are shown in larger-
scale inserts so none of the basic detail is 
lost.  The atlas includes a comprehensive 
index with over 9000 entries.  Electrified 
lines are distinguished by being shown in 
a distinct colour.  Heritage and other 
private lines are not shown in detail. 

The maps are up-to-date as at 
September 2009. 

When investigating a particular area,  
it would seem that this Atlas would be  
the first port of call to give the general 
picture, and then if necessary the extra 
detail of the relevant Quail map could be 
sought. 

An enormous amount of effort must 
have been expended in drawing up these 
maps and adding all the detail – the result 
is a very useful addition to every Signal 
Engineer’s bookshelf. 

Tony Rowbotham 
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A DAY IN THE LIFE OF …... 

My name is Adrian Cooke and I am 
employed by Colas Rail Ltd, maintaining 
and faulting the signalling equipment 
associated with the Island Line. 

The Island Line is part of the 
Stagecoach South West Trains (SSWT) 
franchise, operating both the Island Line 
and South West Trains.  The Island Line 
operates eight and a half miles of 
passenger railway on the Isle of Wight 
(IOW) in the UK, serving the island towns 
of Ryde, Brading, Sandown, Lake and 
Shanklin.  Colas Rail has maintained the 
railway infrastructure on behalf of SSWT 
since 1996.  

I joined the Permanent Way 
department of British Rail on the Island in 
May 1977.  After a couple of years, an 
opportunity arose for me to join the S&T 
department in April 1980, as an assistant 
technician.  The S&T team at that time 

consisted of a senior technician called  
Mr Cyril Hendy with a technician as his 
mate (the post that I was later promoted to). 

Mr Cyril Hendy retired in 1984, when 
Mr John Kinsley filled the post until he too 
retired in June 1999.  The period between 
June and September 1999 saw the post 
filled by various technicians from 
Portsmouth and Eastleigh signalling 
panels.  During September 1999,  
Mr Martin Johnstone was appointed to 
the post of Technical Officer and he 
continues to hold this position to the 
present day. 

I have attended various courses 
through my railway career and have 
worked at various locations around the UK 
such as Bristol, Branksome, Bedford, and 
Wimbledon to Putney undertaking signal 
maintenance. 

Whilst we are not under the direct 
control of Network Rail, we adhere to all 
their safety and technical requirements, 
standards and procedures such as 
Signalling Maintenance  Specifications, 
Signalling Maintenance Testing Handbook 
and of course, the IRSE Licensing Scheme.  
I myself maintain licensing for the 
Maintainer, Faultfinder and Signal Team 
Leader categories. 

We have a mixture of signalling 
equipment on the island, such as 
mechanical and motorised points (M3 type 
machines) and mechanical and colour light 
signals (the mechanical signals still use a 
paraffin lamps).  We also have two sets of 
hydro-pneumatic points, a.c. track circuits, 
a Time Division Multiplex system, 
Tokenless block and one section block. 

The Island Line has seen some 
signalling renewals schemes during my 

A Day in the Life of a Signalling Maintainer 
By Adrian Cooke  

1 

2 3 

4 

 
1 Adrian Cooke  

2 Adrian at work 

3  Ryde St. Johns Road box which 
now controls the whole of the 
IOW railway 

4  The panel in St. Johns 
controlling the southern-most 
section of the line. 
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employment.  Shanklin box was closed in 1978 and 1988 saw the abolishment of 
Brading and Sandown boxes on completion of another scheme.  This included the 
singling of the line between Brading and Sandown.  The signal box at Ryde St 
John’s Road remains, having originated from Waterloo East around 1926.   
The present day relay room was installed in 1976. 

The electric trains that are used on the Island Line originate from the London 
Underground from the year 1938.  The Line speed on the Line is 45 mph – 74 km/h 
(which is reduced to 20 mph when the whole eight and a half miles of the line is 
inspected every Sunday by Colas Rail staff) 

This particular day, Martin and I have just received a technical briefing from our 
Signal Manager based at Eastleigh, Mr Paul Brewer.  On completion of the 
briefing we undertook a maintenance visit from Ryde St John’s Road to Ryde Pier 
with myself as the Lookout and Martin as the Controller of Site Safety.  Before 
undertaking this we consulted the Signalman Mr Geoff Smith at Ryde St John’s 
Road to inform him of the visit.   

Due to the age and nature of the infrastructure, our days are spent nurturing 
the assets, keeping them clean and well maintained.  Train performance on the 
Island Line is a key issue and we are proud of the consistent high level of 
performance we achieve through a mixture of infrastructure availability, train 
reliability and the co-operation between Colas Rail and SSWT. 

Looking after the signalling on the Island Line is like looking after an old 
relation.  If it is treated with kid gloves and regularly visited, it keeps on going and 
performing well.  We are like the specialist carers, who know the idiosyncrasies 
and have the training and experience to deal with any of the ailments of age! 

As we walk the length of the line during the maintenance, there are many 
interesting and challenging features including Ryde Tunnel, which is approximately 
391 yards long (358 m) and below sea level.  During high tides when the water 
rises there are two pumps which work independently to stop the tunnel flooding.  
If the pumps malfunction, the tunnel floods, which can be a bit trying as we have a 
track circuit that runs through the tunnel.  From Ryde Esplanade to Ryde Pier we 
have a.c. track circuits, which can be problematic in the winter and during high 
seas.  With another maintenance visit completed, it is back to the mess room for a 
welcome cup of tea and a check with the Signalman to ensure everything is 
working correctly before the end of another successful working day of an 
enjoyable and rewarding job. 

 
Editors Note:  
Confusingly, Ryde St. John’s Road 
station has an apostrophe in the 
name, whilst Ryde St. Johns Road 
Signal Box does not. 

 
 

5 A point indicator at the 
Sandown loop  
 
 

6 Adrian Cooke in Ryde St. 
Johns Road box 
 
 

7  The Starter at  
Ryde St. John’s Road 
Station 
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IRSE MATTERS 

On November 13, the IRSE Dutch Section held its first AGM 
after having been formally set up.  IRSE President Frans Heijnen 
attended our AGM and introduced his year’s theme.   

After the normal order of business was concluded, Jan 
Oonincx, the Dutch section’s president, presented the 
commemorative plaques for the section’s honorary members 
Gert Koppenberg and Gerard Verheul.   

In his short note of thanks Gerard Verheul, who started his 
career as a signal engineer and rose to become Netherlands 
Railways Chief Engineer, gave a personal note of thanks.  In his 
own inimitable way, he told us that after retiring 21 years ago, 
he kept his IRSE membership for about twelve years but then 
decided to give up his IRSE membership because the reduced 
mobility associated with his age prevented him from attending 

While the pens are still cooling down from the frantic writing 
during the recent institution exams, I though this was a good 
opportunity to reflect on two years of the IRSE Exam forum.  
The forum was set up to take advantage of modern technology 
to enable a wider audience of potential students to get access 
to information that would have previously been discussed at local 
study groups.  The idea being that students and experienced 
engineers who either could not attend or were not close enough to 
a local study group can interact in this virtual study group. 

I am pleased to say that in the time since it was launched in 
early November 2007 we have had just over 1000 contributions 
to the various discussion topics.  More remarkable is that so far, 
more than 600 people have registered with the forum.  
However, many of these have been what the Open University 
refers to as “Lurkers” on their student forum – people who are 
interested in the content, but do not actively participate in the 
discussion.  Even so, over 100 people have taken an active part 
in discussion and in the past 12 months there have been over 
11 000 page views. 

It is not intended as a place for requests for model answers 
nor as a replacement for training and experience.  The idea is 
that attempts at part or all of a question can be posted as a 
catalyst for discussion and feedback.  Several study groups have 
used it to post preparation work for students to access ahead of 
their normal study groups and discussions from such groups 
have also been posted for the benefit of the wider audience.  
Timescale and quality of reply does of course depend on willing 
participants being available to give it. 

DUTCH SECTION 

IRSE EXAM FORUM 

We hope that in the coming year other people with technical, 
engineering or exam experience will be able to join in to provide 
feedback to budding students on areas that fall within their 
expertise.  There are plenty of examples of the type of query 
across the different modules, so why not have a look to see if it is 
the sort of thing you can contribute to?  If there is a category 
relevant to you, you can subscribe it and receive an e-mail when 
something is posted, so you don’t have to keep speculatively 
checking. 

While posting on the forum can be as anonymous as you feel 
the need, we do encourage users to complete as much of the 
biography information as possible so that: 

a) responses can be more relevant (it is no use a UK mainline 
expert answering a general question from a student on 
requirements for overlaps if the student is asking a question with 
a far east metro background) and 

b) so that students can have some degree of confidence in the 
pedigree of the answer.  Users are encouraged to check out 
advice given is consistent with the practices and standards of their 
railway and to treat any information with due scepticism when its 
origin is not known. 

Of course, the forum is very quiet at the moment with this 
year’s candidates waiting for heir results and I guess, next year’s 
not yet in full study mode, but it is never too early to start. 

If you have any queries, questions or suggestions, e-mail me 
on peter.martell@irseexam.co.uk, or better still, post them on 
the forum: http://www.irseexam.co.uk/. 

Peter Martell 

the activities that were mostly held abroad.  Only to discover a 
short time afterwards the activities the then fledgling Dutch 
Section had started to organise.  And as he added “some 
committee members noticed a non-member, himself, sneaking 
into back of the room.  In order to rectify this situation he 
assumed, the local committee had been ‘obliged’ to institute 
the category of honorary section members, which of course was 
greatly appreciated by him and he hopes to be able to 
participate in them for a long time”. 

The meeting being concluded, Jaap van den Top gave a 
presentation on his thesis entitled “Process Control and Railway 
Safety”, on which he hopes to receive a doctorate from Delft 
Technical University on April 19, 2010.   
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The subject of his thesis is research 
into the phenomenon of Signals Passed at 
Danger in relation to the interaction 
between train drivers, expectation 
patterns, the Dutch Signal System and the 
role of the train and traffic controllers.   

His main argument revolves around 
the thesis that most accidents can be 
categorised as an uncontrolled transfer of 
energy (the train’s kinetic energy).  
Whereas signalling systems process and 
present information to drivers related to 
energy and place to control the energy in 
the system, process control information 
should relate to time and place (as 
exemplified by the diagrams in a 
timetable).  Hence the signal system, in 
terms of cybernetics research done by 
Ashby in 1956, is a language that does not 
posses the ‘requisite variety’ in terms of 
the process control of the railway: 
signalling only conveys a message to the 
driver once deviations from the conflict-
free timeline have grown such large that a 
conflict is about to happen. When 
combining aspects of human factors (skill-
based, rule-based and knowledge-based 
behaviour) we recognise most driver 
actions are skills based, i.e. behavioural 
patterns based on expectations, which is 
fine as these take less time and mental 
effort to process. 

However, when a train driver is 
presented with a situation which differs 
from his expectations, e.g. a short route 
into a platform rather than the longer one 
he is used to, the Dutch signal system 
cannot always convey that information to 
him and the driver does not recognise the 
‘different scenario’ he is in.  In such a case, 
the skill-based action no longer applies, 
but the information required to make a 
rule-based decision is lacking, even if the 
driver realised he needs to make one.   

Many accidents can  then in fact be 
regarded as a difference between the plan 
the driver executes and the plan the traffic 
controller had in mind. 

The same sort of error modelling 
theory was used to illustrate some poor 
examples of signal placing and sighting 
and show some examples of how other 
railways’ signal systems sometimes 
provide more appropriate solutions. 

In an interesting aside Mr. van den Top 
addressed the issue of the route 
knowledge which most railways require 
and sometimes takes on mythical 

1 IRSE President Franz Heijnen 
addressing the Dutch Section 
AGM 

2 Jaap van den Top presentating  
his thesis “Process Control and 
Railway Safety” 

3 Gerard Verheul receives his 
plaque from Jan Oonincx 

2 

3 

1 

proportions.  But in fact this can never be 
allowed to be used as a substitute for 
proper signal placement and sighting and 
furthermore, since it is based on 
engrained driver expectations and is 
difficult and costly to maintain, it is not 
‘fail safe’, should only be allowed to be 
supplemental rather than leading and is in 
itself a behavioural expectation pattern, 
giving rise to risks in unexpected 
scenarios. 

In cab–signalling such as that in ETCS 
eliminates much of the ambiguity of the 
scenarios caused by signal placement and 
sighting, whilst obvious also providing 
brake and speed curve supervision and an 
option to add process control information, 
which, however, currently only receives 
little attention. 

Finally, as a last remark, Jaap van den 
Top left us to ponder whether signal 
engineers should be required to be totally 
devoid of humour: Humour exploits 
mistaken expectation patterns, resulting 
from the use of logically correct but 
content wise unexpected messages.   
A professional requirement of signal 
engineers could therefore be that they are 
totally devoid of a sense of humour, or the 
exact opposite requirement. 

With this on their minds, the members 
adjourned to join a reception and dinner 
graciously hosted by ProRail, the Dutch 
Infrastructure Manager. 

 
 
 

Jaap van den Top's paper is available for 
download from the IRSE-NL website at 
http://irse-nl.seinwezen.net/
verslagen/091113-agm/page25.html 
where photos and videos shot during the 
AGM are also hosted.   

 
His defence of his doctor's thesis is 

scheduled for April 19, 2010 at Delft 
Technical University's Aula, where the 
lecture for the general public will 
commence at 12:00 hrs.   

 
IRSE members are cordially invited to 

attend.  Copies of his Doctor's thesis will 
be available from Jaap after printing. 
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IRSE Exam in India 
The IRSE exam on the 3 October, 2009 was a 
historical event for the signal engineers in India.  
This was the first occasion the exam was to be held 
in India simultaneously with other centres 
worldwide.  

This is a great encouragement for signalling 
enthusiasts from the Indian railway S&T 
professionals who are willing to upgrade their 
knowledge and are willing to take part in 
Continuous Professional Development.  

The Indian Railway Institution of Signal 
Engineering and Telecommunications (IRISET) was 
the venue and Radharani Engineering Services Ltd., 
was the kind sponsor of the event. 

After the success of the first IRSE exam in India, 
an IRSE Exam is workshop planned from the 4 to 6 
January 2010 at IRISET, Secunderabad.  This is to 
encourage prospective candidates to take the IRSE 
exam in the future.  

This workshop is mainly planned to discuss the 
exam syllabus, study materials, exam techniques 
and approach to question answers on various topics.  
The main focus will be for Modules 1, 2, 3 & 7.  
Peter Woodbridge, David Nicholson and 
Buddhadev Dutta Chowdhury will share their 
knowledge and undertake classes during this 
session.  Places are limited and there are no charges to attend this event.  To attend this workshop please contact Buddhadev at  
bduttac@rediffmail.com 

Buddhadev Dutta Chowdhury 

The Chairman, John Maw, welcomed 30 members and one guest 
to the first technical meeting of the 2009/10 session, held on 
Tuesday 13 October 2009.  

It was announced, sadly, that three members of the S & T 
Department had passed away since the last meeting:  
Steve Robinson, lately of Thales was a member of the York 
Section and attended many meetings and visits. Ron Twining, 
although not a member of the IRSE, nevertheless was well known 
in York and a former member of the Projects office.  Bob 
Dickinson, who started in the S & T workshops, then went to 
work study and finally the Maintenance office who was an IRSE 
member. 

John reminded those present that there would be a Younger 
Members Seminar, open to all, in the National Railway Museum 
on Thursday 12 and Friday 13 November.  The Seminar on the 
Thursday would feature a number of papers and the Friday 
would consist of visits to the WRSL office in Saxby House and to 
an Absolute Block Demonstration or to York IECC.  The notice 
for this seminar was circulated with the October IRSE NEWS. 

In accordance with the resolution agreed by the members 
present at the AGM, a proposer and seconder for the minutes of 
Technical meetings will no longer be sought.  Notes of Technical  

meetings will continue to be circulated to York Section Members. 
John then introduced Chris Hall, Inspector of Rail Accidents 

and invited him to present his paper “Accident Investigation”. 
Chris began by explaining that from 17 October 2005, the 

Railway Accident Investigation Board (RAIB) became the 
independent railway accident investigation organisation for the 
UK and its sole purpose is to improve safety of railways and 
prevent further occurrences.  It was made clear that it does not 
apportion blame or liability, nor enforce laws or carry out 
prosecutions.  It was established as a result of the 
recommendations of the public inquiry into the Ladbroke Grove 
accident in October 1999 and following a 2004 European Rail 
Safety Directive which required member states to establish an 
independent accident investigation body by April 2006.   

The RAIB reports to the Secretary of State for Transport on 
investigations and is the lead party in rail accident investigations 
where there is no evidence that criminal action is the cause.  
The duties of the RAIB are to investigate selected accidents and 
incidents and make out a report within 12 months if possible.  
Within that report they can make recommendations to improve 
railway safety.  The RAIB will investigate accidents and incidents 
on main line railways, freight only lines, metros, tramways, 

INDIAN SECTION 

YORK SECTION 
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heritage railways and cable hauled 
systems but not worker accidents, 
accidents or incidents involving 
trespassers or suicides and accidents/or 
incidents where there are no likely safety 
lessons to be learned 

When an accident or incident occurs 
the Railway authority informs the RAIB  
on-call officer.  A decision is then made 
whether to attend immediately, delay the 
start of the investigation or that the 
incident is not one which requires their 
presence.   

The initial investigation gathers 
perishable and vulnerable evidence, 
considers the time required and any costs 
involved.   

The chain of custody requires the RAIB 
to collect evidence to police standards 
and to consider how much to collect, too 
much or too little?  As part of any 
investigation the RAIB interviews first; the 
police, HMRI and NR will only interview 
when RAIB has completed interviews.  All 
witnesses have anonymity, and they have 
no right of silence.  Witnesses are not 
cautioned before interview and the RAIB 
will never pass witness statements, 
identity or information to others. 

Chris then detailed the investigations 
that were carried out following a 
derailment of a freight train at Maltby and 
the recommendations that ensued.   

The biggest area of risk is the road/rail 
interface at level crossings.  An accident 
at Wraysholme was investigated and 
recommendations made which resulted in 
Network Rail carrying out various 
modifications at the crossing to improve 
safety.   

The RAIB has investigated 144 
accidents or incidents and published 126 
reports, which has resulted in 753 
recommendations. 

In summary Chris re-iterated that the 
RAIB is the independent railway accident 
investigation organisation for UK whose 
sole purpose to improve safety of 
railways. 

A lively question and answer session 
followed with questions from Andrew 
Salisbury, Paul Hepworth, Ron Gilbert, 
Quentin Macdonald, Ian Hirst, Colin Ward 
and Philip Wiltshire.   

A vote of thanks for an entertaining 
and informative talk was given by Doug 
Gillanders. 

The IRSE annual programme of events in 
Scotland now regularly includes one joint 
lecture held with the IRO, PWI and 
IMechE and this year’s lecture took place 
on Thursday 8 October.  A huge turnout 
(100+) was present for a lecture on the 
Edinburgh to Glasgow Improvement 
Programme (EGIP) which represents an 
ongoing £1 Billion investment in the 
railway infrastructure in Central Scotland 
due for completion by the end of 2016.  
The high turnout must obviously in part 
reflect the current ‘hunger’ in the rail 
industry for major project opportunities, 
and in Scotland the EGIP programme 
certainly represents the most significant 
opportunity for the next six or so years. 

The lecture was introduced by Bill 
Reeve, Director of Rail Delivery for 
Transport Scotland and was given by 
representatives from the three principal 
organisations responsible for the delivery 
of the programme, namely Roger Querns 
(EGIP Project Director for Transport 
Scotland), Geoff Cook (EGIP Scheme 
Sponsor for Network Rail) and Jerry 
Farquharson (Head of Strategic Planning 
for First ScotRail).  The underlying theme 
running across each presentation was the 
importance of  a ‘Systems’ approach to 
this programme which will strive to ensure 
that Customer Requirements are 
interpreted appropriately to specify and 
deliver the necessary infrastructure 
alterations.  It was felt that in the past, too 
many times, the engineering and 
infrastructure works have been the main 
focus and have not always delivered what 
was hoped for in terms of service level 
improvements, faster journey times, 
passenger satisfaction etc.  

Roger Quern’s presentation focused 
on the Strategic drivers behind the EGIP 
project which stem from the Scottish 
Government’s commitment to railway 
investment in order to support 
sustainable, growth for the Scottish 
economy and, of course, the Edinburgh / 
Glasgow conurbations are hugely 
significant in that context.  In terms of 
service improvements to the rail 
connections in place today, the EGIP 
programme intends to deliver: 

 13 trains per hour between Edinburgh 
and Glasgow (compared to 6tph 
today); 

 Shortest journey time reduced to 35 
mins (approx 50 minutes today); 

 A Tram/Train interchange near to 
Edinburgh Airport; 

 A fully electrified service with 50 new 
EMUs; 

 18 000 extra seats per day; 

 A reduction of 20 000 tonnes C02 each 
year. 

The EGIP programme itself will comprise 
up to 18 separate projects comprising 
infrastructure improvements spread across 
the broad geographic area including the 
main E&G route via Falkirk, the future 
Airdrie to Bathgate route, the Glasgow to 
Edinburgh via Shotts route, the Glasgow 
Edinburgh via Motherwell and Carstairs 
route plus diversionary routes and 
connections including electrification as far 
North as Dunblane and Stirling.  In terms 
of new electrification and track alone the 
infrastructure works will include: 

 350 track km of new electrification (in 
addition to the Airdrie to Bathgate 
scheme!); 

 35 km of new Permanent Way; 

 50 new sets of points; 

 75 new/altered structures; 

 1.2 Million metres of overhead wiring; 

 6500 foundations and 5800 new 
electrification structures. 

These are some significant statistics 
indeed and reflect a highly ambitious 
programme of work due for completion 
by the end of December 2016. 

Geoff Cook from Network Rail brought 
everyone up to speed with the current 
progress on the project.  In summary the 
Network Rail  GRIP 3 phase is close to 
completion and the issue of GRIP 4 
tenders (to develop single option 
solutions for the infrastructure upgrades) 
are starting to be issued.  Certain critical 
packages of work, e.g. solutions for the 
electrification of the North Tunnels at 
Haymarket are further progressed, and 
also opportunities for ‘synergies’ with 
other projects (especially the Airdrie to 
Bathgate scheme) are being exploited to 
get advanced works which will benefit 
EGIP in place. 

In parallel with the NR infrastructure 
works, Transport Scotland/First ScotRail 
are progressing time table development 
and rolling stock specification.  It was 
stressed by Geoff that Systems Integration 

SCOTTISH SECTION 
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is of vital importance here to 
ensure that the Rolling Stock/
Infrastructure interface issues are 
fully addressed.  One of Network 
Rail’s key contracts to be placed in 
the near future is for the role of 
Lead Systems Integrator high-
lighting their commitment to 
managing these issues correctly on 
EGIP. 

The final presentation was by 
Jerry Farquharson of First ScotRail 
who put a Train Operator’s 
perspective on the EGIP 
programme.  The fact that this 
project has truly considered the 
timetable requirements first and 
foremost before developing the 
infrastructure solutions is seen as 
an obvious, but welcome, change 
of approach by the industry.  The 
most eye catching feature of the 
new service will be the two trains 
per hour non-stopping services 
which will hopefully connect 
Glasgow Queen Street to 
Edinburgh Waverley (or vice versa 
depending on your allegiance) in 
35 minutes!  Jerry was keen to 
point out, however, that the 
majority of passengers using the 
current services do not start their 
journeys in either Glasgow or 
Edinburgh. 

For the benefit of non IRSE 
members (I assume) Jerry also 
gave an excellent demonstration 
on why the current E&G service is 
limited to four trains per hour and 
I am sure there were a number of 
our Civil Engineering colleagues 
present who gained a whole new 
appreciation for the signal 
engineers profession from that 
explanation alone. 

Ron McAulay, Network Rail’s 
Director Scotland, gave an 
excellent summarising speech and 
led the subsequent question and 
answer session.   

The vote of thanks was 
delivered by Alan King from the 
IRSE Scotland Section to round off 
a thoroughly interesting evening. 

Craig Hourston 

Courtesy of Network Rail, The Mail Box in Birmingham hosted the November meeting of the 
M&NW Section. 

Attended by around 40 industry & retired members, Don Hayward of Signalling Solutions 
Limited presented the talk entitled Smartlock 400.  Considering why there is a need to replace 
the existing SSI system, Don explained that signalling schemes now require faster interlocking 
response times, due to more intense train services and shorter headways.  Additionally, the 
hardware for SSI is becoming more difficult to sustain as components stop being manufactured 
and suitable replacements are harder to find.  The new interlocking also offers a smaller 
equipment footprint along with greatly enhanced maintainer facilities. 

The 2oo3 platform at the core of the new interlocking 

Don moved on to explain some of the internal configuration of the system, the heart of 
which is the Alstom 2oo3 platform.  The platform is used in several Alstom products and in this 
case is configured to operate as an interlocking which can provide a direct replacement for SSI, 
maintaining the existing line-side infrastructure.  Application data is held within the Central 
Interlocking (CIXL) in a number of Virtual Interlockings (VIXL), making the transfer of data very 
easy when re-locking an exiting SSI location.  There are great advantages in processing time 
using this method as each of the VIXLs process their data simultaneously, with an overall 
processing time of only 336 mS, allowing faster route setting when compared with cross 
boundary route setting in SSI.  Using data with the same constructs also allows the existing 
knowledge pool to be used for programming the new interlocking. 

Communication between the interlocking and the control panel can also be significantly 
faster than with SSI.  The standard SSI link of 2400 baud is surpassed by Smartlock at the 
higher 9600 baud as long as a suitable Panel Multiplexer (PMUX) is used.  This allows the 
interlocking to spot button operation much quicker and start setting the route. 

The TICC communicates externally and sits next to the CIXL 

The Trackside Interface Communications Cubicle (TICC) sits between the CIXL and the 
trackside infrastructure.  The TICC contains Front End Cassettes, which communicate with the 

MIDLAND & NORTH WESTERN SECTION 
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The North Eastern Railway Engineers’ Forum (NEREF) was set up to enable 
Railway Engineers of all disciplines to talk to each other about problems 
and developments of mutual interest - which has become all more import-
ant in light of the fragmentation of the industry following privatisation – 
and to promote an appreciation of railway engineering among school-
children with the hope of encouraging some to take it up as a career. 

NEREF is a joint initiative of the professional bodies concerned: the 
Institution of Civil Engineers, the Institution of Mechanical Engineers, the 
Institution of Engineering and Technology, the Permanent Way Institution 
and of course the Institution of Railway Signal Engineers.  NEREF does, 
naturally, parallel the activities of the national Railway Engineers’ Forum, 
locally.  The IRSE York Section Committee has appointed me as its 
representative on the NEREF Committee. 

One day each September – our 2009 event was the fourteenth  we 
have held – we arrange an engineering experience event for two schools 
at the National Railway Museum in York to be followed by a programme 
of papers, written around a particular topic, for railway engineers in the 
evening at the same venue. 

The emphasis is always on how we can understand the needs of the 
different disciplines and work together in reaching solutions.  We aim to 
achieve a balance in the selection of papers – not least in ensuring that we 
cover trains as well as infrastructure!  Past topics have included the Rail/
Wheel Interface which was obviously successful in that regard! 

Our topic for 2009 was “Towards the Seven Day Railway” – an 
aspiration of, amongst others, Government and Network Rail particularly 
as regards avoiding bus substitutions.     

Four papers were presented: 

 Alistair Robinson (Network Rail) – “Making Bigger Windows” – 
Improved possession management leading to more usable time and 
planning for diversions or the use of two tracks out of four on major 
routes and reducing the times for major bridge and junction 
replacement; 

 Mick Pay (Westinghouse Rail Systems; now Invensys Rail) – “Modular 
Signalling within Limited Possessions” – describing the change in 
emphasis towards off-site testing followed by streamlined de-risked 
installation.  And no trough routes!; 

 Nick Donovan (First TransPennine Express) and Dave Hopkins 
(Siemens) – “TPE Trains 24/7” – TransPennine now run all night 
between Manchester Airport and York and the paper looked at how 
issues such as fleet availability were being addressed;  

 David Painter (Network Rail) – “Maintaining the 7 Day Railway” – 
David looked at the challenges this posed for all parts of infrastructure 
maintenance with the characteristic humour that those of us who know 
him were expecting! 

Each year we have been fortunate to obtain sponsorship to enable this 
event to take place.  We are extremely pleased that Yorkshire Forward 
and Sabre Rail, from Newton Aycliffe, generously each agreed to under-
write half of the main running costs of the 2009 Forum.  The sponsorship 
was used to pay for the hire of the venue plus equipment and the light 
refreshments available at the start.  A small amount of sponsorship for 
other costs was also obtained from each of the five Institutions for which 
we are grateful. 

In September 2010, we propose to have “Creating More Capacity” as 
our theme.  We are particularly keen that the evening should include 
something on expanding the freight capacity on the mixed traffic railway - 
amongst other topics.  If anyone would like to offer a paper then please 
let me know! 

Ian Moore    Ian.moore@invensysrail.com 

North Eastern Railway Engineers’ Forum 
interlocking and Trackside Functional Module (TFM) 
Gateways, which in turn communicate with Long 
Distance Terminals (LDT) or Data Link Modules (DLM) 
depending on the scheme topography.  The LDTs and 
DLMs are also located within the TICC, with up to four 
pairs per cabinet. 

 
The Smartlock 400 Support 

System cubicle 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Support System Cubicle (SSys) provides a 

window into the interlocking for the maintainer.  From 
his terminal, containing colour coded alarm messages 
according to priority and status, the maintainer can see 
exactly what is happening within the system.  Graphics 
allow for easy selection of the piece of equipment that 
is to be investigated, either internally or externally 
within the TFM network.  By clicking on a TFM icon, it is 
possible to see which of the individual bits of its I/O are 
energised, along with all the module status bits.  Using 
a replay server, it is possible to replay and review a 
series of events step by step to understand what may 
have caused a particular situation to occur. 

Don discussed the implementation strategy for the 
system, from the first test site at Old Dolby to 
implementation at Three Bridges, controlling the area 
of three previous SSI interlockings in the Horsham area.  
Several more interlockings will be commissioned within 
the next 24 months.  For future UK applications, the 
interlocking is capable of direct connection to an 
Alstom Radio Block Centre (RBC) using Fail Safe Field 
Bus 2 (FSFB2) protocol.  It also has Euroradio+ 
communications capability.  Other developments 
include Smart Gateway to replace the TICC and 
modern I/O to replace the ageing TFM, allowing 
Internet Protocol (i/p) addressing to be used. 

Don concluded his talk by outlining some of the 
many Smartlock reference schemes throughout Europe, 
including the 100 being installed in Belgium for SNCB 
and STIB and potential future operation in Australia at 
Epping.  A question and answer session followed the 
talk, enabling those who wished to probe deeper in to 
some of the elements presented. 

Ian Bridges  
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PIONEERS OF THE IRSE 

The IRSE Australasian section instituted the Byles and Calcutt 
Award in 1990 to commemorate the names of two prominent 
signal engineers who had a significant impact upon the direction 
of signalling in Australia and to encourage younger members to 
participate fully in the section’s technical meetings.  The award, 
for a maximum of $1500A, is made annually to the Australasian 
section’s younger member who presents the best paper at an 
Australasian section technical meeting. 

Cyril Beuzeville Byles, (1871-1952), formerly Signal Engineer of 
the Lancashire &Yorkshire Railway, Manchester, emigrated from 
England in May 1911 with his family to New South Wales 
Australia.  He had been offered employment by the New South 
Wales Government Railways as a signalling consultant and in 
1912 was appointed as the Signal Engineer of NSW Railways.   

He was in charge of NSW signalling until his retirement in 
1929 during which period he oversaw an extensive programme 
of resignalling works using the most up-to-date practices of the 
day including the introduction of automatic signalling on route 
signalling principles.  (See my earlier article in Issue 150 for more 
details of CB Byles’ career). 
Francis Macnamara Calcutt, (1870 -1950), was born on  
17 July 1870 in Williamstown, Victoria, Australia.  

He was the eldest son in a family of 14 and left school aged 
13 to start work.  He joined the Victorian Railways on  
10 September 1883 and worked for them for the next 47 years 
until his retirement in 1930.  In the early part of his career he 
held various positions related to civil engineering, studying at 
night school to qualify as a civil engineer in the Engineer-in-
Chief’s branch of VR.  In 1887 he was a junior clerk and 
draughtsman.  By 1889, aged 19, he was a Field Assistant and 
by 1902 had progressed to become an Assistant Engineer.  He 
surveyed many of the lines in Victoria including the famous 
Puffing Billy Railway, a narrow gauge 2ft 6in gauge railway in the 
Dandenong Ranges near Melbourne.  The railway was originally 
one of four narrow gauge lines of the Victorian Railways opened 
around the beginning of the 20th century.  It runs through the 

southern foothills of the Dandenong 
Ranges to Gembrook and is today 
run by volunteers as a heritage 
railway. 
       In 1908, aged 38, he was 
appointed Engineer of Signals and 
Interlocking for VR.  He had 
written a thesis on the VR 
signalling system and in 1913 was 
sent overseas by the Government 
of Victoria to examine the 
signalling systems of England, 
Germany and North America.   
On his return he introduced the 
American developed system of 
speed signalling to VR.  He also 

arranged for the in-
house manufacture of 
mechanical signalling 
equipment, including the 
development of a 
mechanical frame instead 
of buying in from McKenzie 
and Holland.  In 1922 he 
was appointed Chief 
Engineer of Signals and Telegraphs, Victorian Railways and was 
responsible for the very large scale resignalling of the Melbourne 
metropolitan area with power signalling, including the provision 
of some automatic signalling, as part of the electrification of the 
area. 

Calcutt had become a Member of the IRSE from its earliest 
days having joined at the same time as CB Byles on 31 March 
1913.  He resigned from the Institution on 9 January 1924 and 
retired from the railway on 11 July 1930. He died aged 80 on  
1 October 1950 at Croydon, Victoria, Australia. 

CB Byles and FM Calcutt were contemporaries and their 
careers followed somewhat similar lines.  Both were members of 
the IRSE from its earliest days, had risen to the top of their 
respective signalling departments by their early 40s in 1913, 
became prominent members of the profession and introduced 
modern practices of signal engineering in their respective 
railways throughout the 1920s, and both retired from the railway 
at about the same time.  However it is notable that Calcutt was 
born in Australia and trained initially as a civil engineer with no 
background in signalling whereas Byles was an expatriate UK 
trained signal engineer.   

The difference in their backgrounds probably explains the 
different signalling philosophies they adopted for their railways.  
Byles, using his previous UK experience, implemented automatic 
signalling based on route signalling principles on NSW railways 
whereas Calcutt, influenced no doubt by his study of American 
practice, implemented automatic signalling based on speed 
signalling principles on VR. 

Before the inauguration of the Australasian Section of the 
IRSE in 1947 there would have been no contact between signal 
and communications staff of the several Australian railways, the 
only official contact would have been at the Chief Engineers' 
level at their annual conferences.  The establishment of the IRSE 
Australasian section has enabled many engineers at all levels to 
discuss their work activities at the regular technical meetings.  
This has promoted the free flow of information and has led to 
many lasting friendships. 

The Byles and Calcutt Award recognises the significant contri-
bution of these gentlemen to the profession and to the IRSE. 
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Dear Editors 

A Small contribution to the European Railway 
Award 2009  

I first would like to thank IRSE NEWS for the accurate 
report about the European Railway Award, 2009.  I 
fully agree with Hans Jörg Grundmann as he stated 
that Bengt Sterner can truly be called a founding father 
of ERTMS.  The attribution of this award is much to the 
credit of the jury for the European Railway Award, 2009. 

I had the privilege as an SNCF/UIC engineer, to 
participate to the Control/Command saga from the 
early seventies to mid-2004.  Therefore I would like to 
contribute to the present hommage with the  following 
remarks.  In his address, Bengt Sterner expressed 
some critical remarks on the current ERTMS/ETCS 
System Requirements Specification, which resulted in a 
somewhat mixed reaction from those present.  I can 
imagine this reaction.  It shows that the battle for the 
System Requirements Specification – which was a harsh 
one, due to the interest at stake - induced deep 
wounds.  If Bengt Sterner was sometimes a bit rough, 
he always has done his railway signalling engineer job 
with the greatest competence and honesty. 

Bengt Sterner was an active member of the UIC/
ORE (forerunner of ERRI) A118 and A155 projects.  
A118 Project dealt in the early 1970s with the use of 
electronic components in Signalling.  A155 project 
dealt in the early and mid 1980s with the use of 
electronics in railway Signalling (mainly dealing with 
the introduction of computers in Signalling).  Under 
these projects were finalized reports (RP) which still 
may be considered as a pioneering part of the 
basement of modern Signalling, including ERTMS and 
European Standards.  Just to mention RP3 of A118 
«Faults and safety in railway safety systems» in which 
Jean-Pierre Auclair - later Deputy Manager of the 
Signalling Department of SNCF - gave the mathe-
matical basement of Signalling safety.  Such a base-
ment should be kept in mind by all younger signalling 
engineers, when dealing with safety railway systems. 

Also to be mentioned: Bengt Sterner was during 
several years the chairman of UIC's Signalling Sub-
Commission 7A - in somewhat the cradle of most of 
the ideas leading to  modern signalling systems.    

At least, I would stress on the conceptual and 
design work of Bengt Sterner on the Nordic ATP 
system, built by Ericsson.  This system was presented in 
the mid 1970s inside A118 activities.  It has been taken 
over by SNCF in the early 1980s as a basis for the 
French balise speed control KVB (contrôle de vitesse à 
balises) – proving so far prospective vision and design 
flexibility – as the French Signalling is rather complex 
and different from Nordic Signalling.  KVB contributed 
to increase in the shortest possible time, the safety of 
Train Operation on the French railway network.         

Jean-Michel Wiss 

Minor Railways Section Seminar at Kidderminster Railway Museum 

May I offer my thanks to the people who put in all the behind-the-scenes 
work to prepare and run the Minor Railways Section event at Kidderminster.  
Not to mention the catering people at the museum, the standard of the 
buffet provided was excellent; the venue itself also being very good.  I think 
everybody found the day highly instructive and beneficial. 

For me, the most interesting were the safety-related presentations - level 
crossings, HMRI (clarifying ROGS and ROTS) and the activity of the RAIB.  I 
suspect that if the RAIB data were normalised per million passenger-miles, 
there might be some searching questions asked regarding the accident rate 
of Heritage Railway operations and a resultant push to move closer to the 
current national rail Safe Systems of Work concepts. 

Also on the topic of the safety presentations, It would be beneficial to 
show the HMRI version to the various railway management team as it shows 
current HMRI thinking on issues.  Particularly interesting was the focus on a 
dynamic SMS, exception management, competences and inspection regimes. 

On the issue of S & T recoveries I personally see the way forward for 
participation with Network Rail being through formal competences and even 
registration for participating teams under the scrap recovery activity code (as 
suppliers).                         James Redfern 

Maintenance 

Reading the recent paper on maintenance, I was struck by the extended in-
terval between maintenance visits as described. 

On my island, the maintenance frequency followed a 4-weekly cycle.  This 
was geared to the single most important piece of equipment - the points and 
their operating equipment.  Whereas other pieces of equipment could 
probably be left unattended for longer, points were more exposed to wear 
and tear and could get out of adjustment for a variety of reasons.  For this 
reason, facing-points in particular were tested against the gauge, and certi-
fied to this effect. 

Another part S&T responsibilty concerned level crossings.  We were never 
happy to leave these longer than 4 weeks without attendance and felt that if 
an incident took place, we might be seen in a weak light in the case of any 
Enquiry, if the maintenance frequency were extended. 

We did not maintain equipment in the pouring rain.  If as a result of bad 
weather, the routine cycle at a pair of points was missed, at least they would 

Re: Double Cut or Half Cut? 

It was with something approaching disbelief that I read Malcolm Wyeth’s 
letter in Issue 148.  Although I am old and retired, I still think of myself as a 
‘Southern’ man, having been an Apprentice, then after National Service, in the 
Wimbledon Drawing Office and a junior engineer until I went to BRHQ in 1968. 

I don’t know who Malcolm was referring to – do I really want to know?  
He didn’t seem much like a Southern man to me, or any real Signal Engineer 
for that matter. I’m pretty sure the basis of any S&T training anywhere in BR 
was always to ask ‘why?’  How could you modify a system or a circuit if you 
didn’t know how it came to be like that to start with?  As it is with life in  
general – if you are unaware of history, how can you progress?  I found his 
observations about the Railway Inspectorate just as incredible as his anony-
mous Chief Signal Engineer.  I guess Malcolm’s experience must have been in 
the era I tend to regard as the ‘dark ages’, i.e. the hiatus period between the 
dismantling of BR (and many of the standards developed over about 40 years 
from the best of the various Regional standards) and what I perceive today as 
an awareness that perhaps the ‘baby had been thrown out with the bath-
water’ and that efforts to repair some of the damage are sadly needed - it’s 
not really necessary to keep re-inventing the wheel!                  Tom Craig 

FEEDBACK 
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FEEDBACK 

Information Communication Tech-
nology 

I would like to congratulate George 
Nikandros on his view of systems from the 
perspective of a country with a “small” 
consumer base.  As he says, we are pretty 
well all, irrespective of where we live, 
nowadays in a country with a “small” 
consumer base since the cost of develop-
ing new bespoke systems is such a large 
overhead that virtually no country can 
now afford to have its own system wholly 
developed for itself alone.  This, after all, 
along with some sort of unification, was 
one of the thoughts behind ERTMS.    

However, there is another axiom 
acting together with the forgoing as a sort 
of pincer movement on any national railway.  
As we used to say, (and have been proved 
right so many times!) “Buying “foreign” 
systems means purchasing the answers to 
someone else’s problems, not yours”.  
Nowhere has this been more evident than 
in a number of what we might call 
“offshore procurements” in this country. 

I think George is hinting, maybe saying, 
that the specifying for transmission based 
signalling has, in an endeavour to not be 
too prescriptive, and to allow manufactur-
ers to adopt their own solutions to meet 
prescribed interfaces, been in the end, far 
too lax, to such an extent that we are still 
in many cases, even with ERTMS, now left 
holding the ticking time bomb of obsoles-
cence, a grenade with the pin out, and 
still with no really truly transparent 
hardware or software solutions in sight. 

This, of course should have been fore-
seen; those who were involved in ERTMS 
were old enough to have witnessed, or at 
least been well aware of the jolly game 
the manufacturers played with the BR 
standard relay and the bases and the fitting 
of (only their own) connectors into these 
bases, something of a trap which I believe 
many an unwary consumer has fallen into.   
Once bitten twice shy? Never, not us! 

This brings me to the interesting 
juxtaposition of George’s article with the 
printed version of Steve Featherstone’s 
paper.  In the presentation of it comment 

was made that Network Rail was looking 
to secure the future.  Absolutely.  Now the 
paper was really about maintenance, and 
although the advent and use of modern 
computers has made possible things 
previously undreamt of, many of his points 
reminded me of my time in work study 
(yes!) in the 1960s and the struggles and 
problems we encountered then.  Particu-
larly in the mean time to attend and issues 
of local knowledge (untouched in the 
paper) in London central areas.  However 
my reason for mentioning this is that if 
Network Rail is really interested in safe-
guarding the future, why is it starving of 
work the few companies who retain the 
few people left in the industry who are 
capable of the necessary work on complex 
and “difficult” jobs, (stage work, inter-
faces between old systems and new ones, 
etc)? 

The “easy” stuff, routine “all new” 
design, is now mainly done in low labour 
cost countries by some of the bigger 
industry names, but these design offices 
will not be able to perform the detail 
investigation and design on these 
“difficult” and complex works involving 
knowledge of obsolete systems and local 
detail not necessarily evident on wiring 
diagrams. 

A number of companies I am aware of 
have recently let staff go and some others 
are in the process of doing so now, all due 
to the lack of some sort of consistent 
workflow from what ought to be their 
principal customer.  These people are 
mainly leaving the industry, and the loss of 
their skills and particularly their experi-
ence, which cannot be readily replaced, is, 
or should be, of deep concern to those 
charged with the stewardship of the 
assets. 

This loss is the result of natural market 
forces; these forces are entirely a product 
of the consumer’s policies.  if you deprive 
yourself of the support of the indigenous 
industry, the only one that understands 
your problems properly, the only one that 
can easily do proper tests and trials  in 
your own back yard, you will have to rely 
on overseas industry which does not have 
your interests at heart; at any one time 
may have bigger fish to be interested in 
elsewhere in the world (like on their own 
national railway), their principal customer, 
and - will not want to develop systems to 
solve your problems-as George so rightly 

observes, at a price that you can afford – 
unless fortuitously they happen to be the 
same as their own national railway re-
quires solving –which as we have seen by 
past experience, is unlikely. 

There was a time when BR, after one 
or two unfortunate situations arising, 
ensured that the supply industry was 
aware of what works were being envis-
aged on a forward looking basis.  This was 
to ensure the supply industry was aware 
and could plan for the upcoming capabil-
ity in the next few years which future plans 
necessitated.  These days it appears to me 
(as an outsider, now retired) that the client 
side of the industry is expecting the 
supply side to be there when wanted and 
to fade away when not.  Life just is not like 
that!  Once truly faded you won’t get it 
back. 

Bob Wyatt. 

Hooks 

Hooks may never have been used for 
Level Crossing protection – last IRSE 
NEWS, but they have been used for sig-
nalling!  The London & North Western 
Railway used them at Edge Hill Marshal-
ling Yard.  The whole yard was worked by 
gravity and Edge Hill is much higher than 
most of Liverpool so that any wagon 
breaking away anywhere between “Top of 
Grid” (near the “new” Olive Mount chord) 
and the bottom of the yard might have a 
clear path behind Edge Hill station, 
through Waterloo tunnel, to the docks 
and the river Mersey.  The hooks were in 
pits in the “four foot” at the exits from 
each group of sorting sidings and “Grid 
Irons” (secondary marshalling sidings) and 
were controlled by local levers which also 
operated a co-acting semaphore signal.  
When the signal was passed at danger the 
hook caught the wagon axle and dragged 
out a heavy chain in the manner of those 
used to control a ship being launched. 

The more usual way of controlling 
wagons during normal shunting was to 
insert a “sprag stick” under the wagon 
frame and above the brake handle and to 
keep pressing on the handle while walking 
or running alongside, or by riding on the 
”sprag stick”!  Rather cheaper than the 
Dowty system, but rather more hairy. 

There is a drawing the of signal/hook 
equipment in a book written by the LNWR 
General Manager 

Brian Metcalfe 

be attended at the next cycle in 4 weeks` 
time.  Using the frequency as described, a 
pair of points might not be visited for six 
months.  This would not be acceptable on 
my island! 

M I Page  
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I would hope that it is still like this.  It is 
stating the obvious perhaps, but surely it 
must be remembered that each party in 
this small group has entirely separate 
aims and objects, terms of reference and 
responsibilities to their principals - be 
they the Railway Company, the 
Government or the Shareholders. .   

The amount of hours spent by 
infrastructure controllers and contractors 
in order to interpret and agree packages 
of work and to resolve individual and 
sometimes additional requirements 
appear to be getting worse.  So, what is 
the problem and what is the solution?    

I don’t recognise the term 
‘infrastructure controller’ and wonder if in 
my old fashioned terms it means 
‘Operator’ (he who runs the trains) – 
surely not - because what is an operator 
doing talking with contractors?  So, 
perhaps it really does mean ‘Engineer’ 
but, if it does, why negotiations?  

How can the work required to be 
contracted for be a matter for 
negotiation?  It is just conceivable that 
the price might be, but, if the Engineer 
knows his stuff, he should know fairly well 
what the price is going to be anyway.  
The Engineer should be the person 
responsible to the company for agreeing 
with the Operator what is required and 
when this established then the Engineer 
should be able to form a fairly reliable 
estimate of how much the work will cost. 

Once this is done, and financial 
procedures to raise the money are set in 
motion to run in parallel and ahead of the 
works, the Engineer can write the 
specification.  

The Engineer must know every detail 
of what is to be provided, even down to 
nuts, bolts washers and each bit of 
equipment needed and be able to specify 
all of them in such terms that there is no 
room for misunderstanding, 
interpretation or ambiguity.  If he is a 
practical engineer he will have done and/
or received training in all the work that 
has to be done and will be familiar with 
the equipment and so on.  

Chief Signal Engineers I have known 
and/or worked for had much the same 
sort of signal engineering background 
and training as the rest of us but got on 
farther than most of us and were 
respected for it.  If however the Engineer 

News View. IRSE NEWS Issue 148. 

The leading article in this issue invited  
thoughts and comments. Here are mine 
on just two of the sentences! 

The interpretation of engineering 
standards appears to be an ever 
increasing issue within the S& T industry.  

Why?  How can this be?  How is a 
standard capable of more than one 
interpretation?  Surely, a standard is only 
identified as such after much work, 
practice and development!  Once 
identified, it can be used to indicate a 
method of practice or a piece of 
equipment from which an appropriate 
specification or principle of operation can 
be set down.  Once established, a 
standard is to be used for the purpose 
which caused it to be enunciated in the 
first place. 

Standards should not be open to 
negotiation although they are not set in 
tablets of stone so, if development shows 
them to be capable of being improved 
upon, then appropriate machinery must 
exist to amend them as and when 
appropriate.  This machinery is not a 
matter for contractors, although they may 
well be the cause of identifying the need 
for a change, perhaps because of their 
R&D work and the obvious desire by them 
for the costs of this to be recouped.  It 
used to be that there was an S&T 
Committee at BRHQ which was the final 
authority for recognising and enunciating 
BR Standards.  

The S&T Committee included all 
Regional S&T Engineers and standards set 
by them remained standards until 
replaced by something which they 
approved after being satisfied that safety 
etc would be improved by the proposed 
replacement.  Contractors had no seat at 
this table although they might well have 
wished for one.  Maybe something similar 
exists today – if so, does it work as well as 
it used to do? 

Obviously, Signal Engineers, HM 
Railway Inspectorate Officers and 
Contractors must know each other and it 
used to be that there was much exchange 
of business between the first two and 
much exchange of business between the 
first and the third.  I can't see any reason 
for business between HMRI and 
Contractors, except perhaps at 
demonstrations arranged by the Engineer.  

has not got this background then he is 
really rather at the mercy of those on his 
own side, let alone the contractors, 
because they will know his weaknesses as 
well as his strengths! 

The Specification of Works and the 
Invitation to Tender come from the 
Engineer to the Industry as a positive 
statement of what is required.  This is 
because the Engineer knows what it is he 
wants, he knows how it will work and he 
should have every expectation of a 
seamless change from old to new because 
he knew exactly what it is was he wanted 
before he even invited tenders.  Obviously 
it doesn't or didn't always work like that 
but it was very much along those lines.  I 
find it difficult to imagine how it came 
about that a re-signalling scheme such as 
Portsmouth could go so disastrously 
wrong that the railway had to close for a 
long period. 

The specification therefore is not open 
to negotiation, although the Engineer may 
and should allow the contractor(s) an 
opportunity to offer fully costed 
alternatives as well as, but not instead of, 
what is specified. (This is the contractor’s 
opportunity to recoup his R&D).  

Clearly, specification writing takes a 
long time, as does the business of 
tendering.  Both activities are very 
expensive; so, the Operator must be 
made aware that there is a ‘cut-off’ point 
after which the Engineer can no longer 
accept alterations to the work and the 
Operator's latest bright idea will have to 
be the subject of a later, separate work. 

The Engineer should tell the 
Contractor what he requires and how he 
wants the work executed – much of this 
should be in the Specification anyway!  
Even to the detail of how to terminate 
wires and dig holes!  In like fashion, the 
Engineer oversees and checks all the 
contractor’s drawings, plans, bills of 
quantity and site works as well as 
inspecting the equipment as it is delivered 
and installed.  The Engineer must do the 
testing or stand over the contractor whilst 
the latter does his bidding – he is going to 
be responsible, not the contractor! 

So, what is the problem?  I don’t know 
how things work today but– never forget 
could it be that perhaps the Engineer 
nowadays delegates too much to the 
contractor?  I was taught that ‘Authority 
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FEEDBACK 
A Fascinating Read 

I read the latest IRSE NEWS (November 
2009) with great interest.  I have chosen 
extracts from three different articles, which 
seem to be connected! 

Extract 1.  
Signalling: Have we lost the plot? – Eddie 
Goddard: “The net result of the move from 
simple, fail-safe components to the need to 
prove a system to be safe, with the use of 
software in vital systems, combined with the 
documented evidence of every stage of the 
process in order to satisfy a potential court 
of law, has resulted in an industry that has 
definitely lost the plot.” 

Extract 2.  
Complexity and Safety: A Case Study* – 
George Nikandros: “Controller B allowed 4 
Signal to display a PROCEED aspect at 
08:29:06 because, according to Controller 
B, the crossing was closed and the section 
of track between 4 & 3 Signals plus overlap 
was clear. However, Controller A had 
commanded the level crossing to open at 
08:29:05, but Controller B did not receive 
and process this open command until 
08:29:07.” 
*Note that, in Fig.5, “3 Signal at STOP” 
should read “4 Signal at STOP”. 

Extract 3.  
Industry News – UK’s first Modular 
Signalling Contract Awarded: “The benefits 
derived from Modular Signalling will allow 
operators to improve the cost and efficiency 
and availability of their baseline signalling 
solutions in each key area of operational 
performance, without having to compromise 
in any area. The approach also provides the 
flexibility to revisit signalling systems at any 
time to make minor changes in a more cost-
effective manner, which will be a major 
change from conventional methods.” 

 
It seems that “the flexibility to revisit 

signalling systems” is an essential feature, to 
enable latent problems which may only be 
detected in service to be corrected.  It could 
be said that we are creating a sort of 
uncontrollable “monster”, with so many 
combinations of interaction between 
component parts and their timings that we 
can no longer define every failure condition 
and therefore cannot fully test the beast 
prior to bringing it in to service.  And so we 
return to Extract 1! 

M.B.Hanscomb 

Westinghouse 

For longer than any living 
person can remember, 
'Westinghouse' has been a 
name to conjure with in 
railway signalling circles.  Now a decision has 
been made to dump it in favour of the little 
known 'Invensys'.  The loss to the profession 
is substantial and deplorable but the journal 
report reads like a press release by the guilty 
party.  

J.R.Batts 

Complexity and Safety: A Case Study 

Assuming that Nikandros is not over-
simplifying the description of the level 
crossing system (IRSE NEWS 150) my 
suggestion is that the flaw in the system is 
simpler than a problem of timing.   

He writes: "...the communications is (sic) 
re-established and the "presumed train" ... 
disappears".  This implies that the track 
circuit memory in the interlocking has only 
two states and that under failure conditions 
the occupied state is adopted although this 
can give a release by starting "the standing 
for too long" timer.  In SSI the track circuit 
memory has three states so that when the 
interlocking powers up the "indeterminate" 
state is adopted initially and the occupied 
state is not assumed.  Only after a major 
processing cycle is complete can a less 
restrictive condition be achieved. 

Similarly in this case it would seem 
desirable for crossing status and signal 
memory to work in a similar way.  Thus, after 
a power failure, the equivalent of one or 
more major processing cycles should be 
forced to be completed before a less 
restrictive condition of either the crossing or 
its protecting signal is allowed.  This should 
ensure that conditions being copied between 
interlockings are available and in their correct 
states in each interlocking.  It's like using a 
slow-to-pick track circuit repeat relay! 

The description also implies that once 
“the standing for too long" timer has been 
triggered it is effective in giving a release 
even if the train is no longer present.  Can 
that be correct? 

What is described as "The Fix" is similar 
to the practice adopted by BR at the 
boundaries between relay interlockings and 
SSI to keep track circuit conditions in step.   

Design, rather than testing, is the way to 
avoid the problems described. 

Phil Hingley 
 

can be delegated but Responsibility 
cannot!  Perhaps the Engineer does 
not positively specify in Engineering 
terms what he wants but in terms of 
Performance– this is not a good idea.  
The Contractor should have little or 
no part in the planning of works – the 
Engineer is responsible and therefore 
must direct.  

The solution may be simply to 
revisit past practices and ways of 
managing railway works – in the past 
no contactor was allowed to do 
anything other than supply 
equipment and work as directed by 
the Engineer, the Engineer being 
responsible for the outcome.  

Looking back on what I have just 
written, perhaps you will think I am 
talking out of the back of my neck – 
maybe – but in my day, I don't think 
we had the problems that seem to 
beset the industry today!  We 
planned every detail of the work 
meticulously, we had to because we 
had to keep the railway running and 
keep what I think are nowadays 
called 'blockades' to a minimum 

We did much of the work 
ourselves using our own resources, 
doing as much as we could in stages 
so that the changeover was simple, 
sure and positive.  (On the SR we 
were normally allowed a 'possession' 
between midnight on Saturday and 
5.00am on Sunday morning to effect 
the changeover - , we might even 
have been obliged to lift the block 
for the 'paper train’ and we usually 
had time to spare!). 

I suspect that nowadays those 
responsible for major works allow 
themselves to become mesmerised 
by the size and scale of the project.  
This is not necessary really, all large 
projects are only lots of small 
projects being done concurrently and 
if you know how to do a little job, 
then big jobs are easy - a bit tedious 
maybe, but still capable of being 
managed positively. 

So, have a look back at the past 
and consider revisiting some of the 
tried and tested practices before 
making yet more complications with 
the present system which seems not 
to suit anyone very much! 

Tom Craig 
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RECRUITMENT     
To advertise call Robin:       +44(0)20 7657 1831        e-mail: robin.fox@tenalps.com 

Say goodbye 
to one track minds
More and more clients are choosing Atkins because of our ability to 
apply our breadth of expertise to even the most complex of technical
challenges; to see the big picture as well as the small details. Mainline 
or underground, resignalling or entirely new systems, our collaborative 
culture and open-minded approach make us a great organisation to 
work with – and an even better organisation to work for.

We currently have a range of both technical and management 
roles for experienced signalling design experts who are inspired 
by the opportunity to drive change in a forward-thinking business. 
You’ll need a proven record in rail signalling along with a natural 
flair for building strong relationships with both clients and 
colleagues across our business.

To explore a range of new routes forward, join the company 
that’s proud of its progress on diversity and committed to 
going even further. Find out more and apply at:
www.atkinsglobal.com/careers/signalling

Signalling design
opportunities

Competitive salary 
+ attractive benefits package

London, Birmingham 
and Plymouth 
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ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Member 

Cross  A J G London Underground  
Liemburg  R Railinfra Opleidingen Netherlands  
Lofthouse  P J Signalling Solutions  
Steendam  R G Movares Nederland  
 

Associate Member 

Kao J H C Marubeni Trans Project Branch, Taiwan 
Lawrence  D Parsons Brinckerhoff  
Mbongwe  M C L Transnet School of Rail, South Africa 
 

Accredited Technician 

Creed  T lnvensys Rail  
Dawson  A TICS 
Gray N G E Transportation  
Matthews  N Atkins Rail 
Schofield  M J SIMS 

Associate  

Butler  H M Signal Maintenance  
Machen  M D Atkins 
Penfold  N J Ansaldo STS Australia  
Silapasoonthorn  V London Underground  
Speake  N Thales Rail Signalling Solutions  
Thillainadarajah  Y United Group Infrastructure Australia  
Wood  C S Jazz Solutions  
Bubbar  P WS Atkins (India)  
Chaudhary  R WS Atkins (India)  
Moosa  A M Parsons Brinckerhoff Australia  

Student 

Radi  H Thales 

TRANSFERS 
Member to Fellow  

Mukherjee  S Ansaldo STS India  

Associate Member  to Member  

Stevenson  P G London Underground  

Associate to Associate Member 

Greenwell  D Achilles Information 
Keen A J B  Signalling Solutions  
O'Halloran   G D Ove Arup 

Student to Associate Member 

Eastmond S Network Rail 
Verma S Ansaldo STS, Australia 

Student to Accredited Technician  

Bamick C J Signalling Solutions  
Dakin P Signalling Solutions  
 

RESIGNATIONS 
Clayton P M 
Ridden M 
 

RE-INSTATEMENTS 
Patel V 

 
 

Current Membership Total is 4459 

Correction to Printed Programme Card 
Please note that the IRSE conference/seminar on "INESS, Halfway Through The Project" will take place on  
Tuesday 23 February 2010, not 23 March 2010 as stated shown in the UK Programme of Meetings card  

circulated to all members in September.  

Diary Dates : 
9 December 18:15  IRSE, 1 Birdcage Walk, London   

    The Sustainable Railway: Use of advisory systems for energy savings.   Ian Mitchell 

10 December 17:30   Bar Convent, Blossom Street, York 

    Modular S & C - the Joint Approach (P-way and Signalling)   Martin Marsden 

6 January  18:00  NR, Western House, Swindon 

    Update on FTN         Trevor Foulkes 

7 January  15:00  Signet Solutions, Kelvin House, RTC Business Park, London Road, Derby 

    East Midlands Re-signalling  +  Visit          David Scarth and Grant Sparks 


