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Your IRSE NEWS Team wish you
a happy and prosperous New Year 2009
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Introducing the New Look Magazine and Team
Happy New Year for 2009!  We have listened, we have learned and 
now we have changed.  We consider that it is a change for the 
better, but would really appreciate your comments and feedback 
regarding your thoughts.

With the advance of railway signalling and telecommunications 
technology and its application and the ever increasing Institution 
membership all around the world, the workload to produce the 
NEWS eleven times a year has increased.  The increasing amount 
of Institution events of differing types worldwide also generates 
news and comment that requires continued inclusion.  In order to 
engage further with the industry and the membership, it had 
become clear to us that additional support, knowledge and 
experience were required to maintain and increase the relevance of 
this publication.  It is therefore with great pleasure that we 
introduce the following two new additional members to the IRSE 
NEWS team.

Tony Howker joins us in the new role as Overseas Assistant 
Editor.  Needing no real introduction as he is a past president of the 
Institution during 1994-95, Tony lives in the state of Victoria in 
Australia and is an active supporter of the Australasian Section.  He 
has worked for Westinghouse for most of his career, both in the UK 
and in Australia. Having achieved the positions of Technical 
Director and Managing Director, Tony is well known in the railway 
industry for his many achievements and his opinions over the years. 

 He has a wealth of knowledge, an extensive photographic 
library and was identified as an ideal ambassador for this 
publication, engaging, supporting and reporting back from a busy 
part of the world! 

Nigel Handley joins us in the new role as the Younger Members 
Assistant Editor.  By way of background, Nigel hails from the 
Midlands in the UK, where he works as a Consultant for Lloyd’s 
Register Rail, specialising mainly in safety engineering on both 
signalling and rolling stock projects.  He very much hopes that this 
new role will provide the Younger Members with a direct link into 
the publication and a launch pad from which we can help drive the 
future direction of the IRSE itself and while we are at it, the railway 
industry as a whole!

Tony R, Stuart and I welcome Tony H and Nigel to the team and 
wish to make it known to all the membership that we can ALL be 
approached regarding IRSE NEWS and its contents.  We therefore 
call on all members and Companies from around the world, young 
or old, not to hesitate in offering invitations to your events or the 
provision of your contributions, whether this is in the form of 
articles, ideas, comments or feedback.  We are all here to serve 
and support you!

Your IRSE NEWS Team
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A Railway Safe Working System for Botswana 

by T.F. Vetier, Senior Systems Engineer, Ansaldo-STS Australia
B.Eng(Elec/Comp), Dip P.M. A.Dip EEng, RPEQ, Member of RTSA

The challenges faced by any company when undertaking a project in unfamiliar territory are many and varied.  While the introduction of 
a new safe working system is a formidable task for any railway, when combined with the introduction of a new communications system,
a new train management system, the replacement of a paper-based train order system with a state-of-the-art train control system and 
a full network re-signalling for an African railway; for a project being controlled from Australia, with design and supply spread across 
three continents; then you really have a railway project on your hands.

This was the situation for Ansaldo STS Australia when contracted in August 2005 to design, supply, install and commission a new
safe working system for Botswana Railways (BR).

SYSTEM ARCHITECTURE
The agreed approach was to construct a modern, integrated train control and train management 
system that would use proven, existing sub-systems (see Figure 2).  The sub-systems were:

• A remote control signalling system for the eight signalled stations;
• Level crossing control for 21 crossings;
• A dark territory (unsignalled) train control system for 25 block sections and 23 crossing 

loops which required locomotives to be equipped with ruggedised tablet PCs and GPS 
equipment;

• A communications network carrying voice and data which required locomotives to be 
equipped with new voice/data radios;

• A security and fire detection system for remotely located equipment;
• A Network Management System for maintaining and monitoring the status of the 

remote communications equipment;
• A PC-based train management system with automated, real time functionality supported 

by a GPS system;
• An eight-hour UPS system for the Control Centre.

Figure 1: Botswana Railways Network

Botswana is a land locked democratic republic that shares borders with South Africa, Zimbabwe, Namibia and Zambia.  It has a 
population of approximately 1.3 million and the official language is English. 

Botswana Railways operates a low-density, mixed-traffic rail network for both freight and passenger services.  It extends for 886 km
from the South African border to the Zimbabwean border in the north. 

   The existing railway was a narrow-gauge, single-line, 20-tonne 
axle load, 80 km/h track which operated on a paper-based train 
order safe working system and employed diesel-powered 
locomotives.  The main line is 760 km long with two branch lines 
making up the balance. 

The rail network was to be rationalised to eight fully-signalled 
remote-controlled stations to be controlled from Mahalapye, in the 
centre of Botswana. 

The stations were connected by a single bidirectional line which 
was interspersed with crossing loops (see Figure 1).  To improve 
train crossing efficiency, the loops were to be converted from main 
line and loop operation to left-hand running.  This was to be 
achieved through the use of trailable point mechanisms. 

A new Operations Control Centre (OCC) that would enable 
geographic control to be rationalised from the three existing areas 
of network control into two – a northern and southern section - was 
required.  It was also necessary to ensure that, during times of light 
traffic, the entire network could be operated by a single operator 
from the one control desk.  Also included in the requirements were 
21 level crossings, to be fitted with booms and/or flashing lights.

Ansaldo STS worked extensively with BR to develop the 
operational concepts for the overall system and the control centre 
suite.
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Remote and Local Control of 
Signalled Stations
For the eight stations - Lobatse, Ramotswa, 
Gaborone, Pilane, Mahalapye, Serule and 
Francistown - Ansaldo STS Microlok II 
processor based interlockings were 
selected, along with LED colour light signals, 
power-operated points and shunt signalling.
All were to be controlled to Indian Railway 
signalling principles with the design to be 
carried out in India.

In addition, each station was to be 
equipped with a local control panel for use 
in emergency situations such as loss of 
communications with the Operations Control 
Centre (OCC). 

The Centralised Traffic Control (CTC) 
system and graphical user interface was 
based on an Indian-designed system with 
duplicated hot stand-by using 19” rack-
mounted servers at the Control Centre 
equipment room.

Level Crossings
Of the 21 level crossings, some were local 
(located close to signalled stations) and 
some remote (located in dark territory 
where track circuits were not readily 
available).

Direct Current track circuits were used 
at local crossings for train detection, and 
axle counters used at remote crossings.  All 
level crossing operations were required to 
be monitored at the Control Centre. 

Crossing Loops/Dark Territory
The unsignalled, single line block sections 
and crossing loops were to be controlled 
using a modified version of the Direct Traffic 
Control (DTC) system. 

The DTC is a computer-based system 
that uses the verbal exchange of numeric 

codes between the driver and train 
controller, to gain and lock track occupancy 
authorities.  This product has been used 
successfully by Queensland Rail (QR), in 
similar conditions to those of Botswana, for 
more than 10 years.  The system utilises 
GPS to assist the driver and controller to 
monitor the location and speed of the 
locomotive.  It also gives advance warnings 
of the approach to a limit of authority as 
well as an alarm under Signals Passed At 
Danger situations. 

The DTC system required a database 
that included a GPS location every 20 m of 
track centre line.  To achieve this, a train-
carried GPS logger was developed by 
Ansaldo STS and installed on a rail-based 
test car which travelled from border to 
border gathering data.

To meet the requirement for left-hand 
(LH) running through the crossing loops, a 
South African-designed and -built hydraulic 
self-normalising trailable points mechanism 
was to be installed at both ends of each 
crossing loop.  A mechanical point indicator 
could then be used to provide advance 
notice of the status of the points to an 
approaching train driver (see Figure 3).

The self-normalising points arrangement 
means that trains approaching a station 
from either direction, are directed into the 
LH road of the direction of travel on the 
facing move, and trail through the points at 
the other end.  When the trailing move is 
complete, the points self-normalise under 
the control of a hydraulic cylinder, and are 
then ready for the next LH entry. 

This solution removes the necessity for 
the driver to leave the locomotive to 
manually operate the points during and 
after a train crossing.

Communications
While both fibre optic and microwave link 
were considered, the relatively open and flat 
expanses of the Kalahari country meant the 
system communication could be 
successfully carried by a high-availability 
microwave backbone with loop-back 
protection.  This would run the length of the 
railway line and provide the required voice 
and data coverage into South Africa and 
Zimbabwe.

The agreed implementation called for an 
IP-based 34 Mb Ethernet microwave bearer 
with a diverse path provided via four E-1 
links.  (Switching to the diverse path will 
occur in less than 100 mS after losing the 
main microwave path.)

Nine towers of varying heights along the 
length of the line were needed to carry the 
microwave backbone; and where possible 
existing towers were utilised. 

The communication system included 
voice recording functionality for both 
telephone and radio.

Security System
The remote system equipment was 
protected using security and fire detection 
equipment that would transmit alarms to 
the Control Centre if equipment was 
tampered with or a fire broke out.

Network Management System
An integrated Network Management system 
to enable remote monitoring and fault 
detection of the communications equipment 
was installed.

The PC-based system provides 
controllers with the status of vital 
equipment, and gives system maintainers 
the ability to monitor and vary certain 
equipment parameters remotely.

Figure 2: System Architecture

Figure 3: Trailable Points Indicator
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Train Management System
Botswana Railways required a comprehensive train scheduling and 
monitoring system.  The Vizirail Train Management system was the 
agreed option as it provided most of the required functionality.  
Additionally the interfaces with the DTC and RCS already existed 
with the exception of a DTC GPS interface.  This interface had to be 
developed to enable automatic real time train tracking in the Vizirail 
system.

The Vizirail functionality included:
• A GPS interface for real time train tracking/progress 

monitoring;
• Train scheduling;
• A complete vehicle database to enable wagon interchange 

at borders;
• Train Notice Generation;
• Incident reporting that was supported by history logging;
• Speed restrictions and track warnings;
• Operation and maintenance statistics. 

LOCOMOTIVE FIT OUT
BR has 35 diesel locomotives.  Of these, 30 were required to be 
fitted out with new radios, DTC and GPS equipment, and upgraded 
power supplies. 

All work was carried out at BR’s workshops in Mahalapye.  The 
equipment, with the exception of the train-carried tablet PC’s, was 
permanently mounted in the cab. 

For security reasons, each portable tablet PC is installed by the 
driver in an adjustable mounting cradle in the cab of the locomotive 
at the start of a journey.  This means the unit can be suitably 
positioned and then removed by the driver when leaving the 
locomotive.

OPERATIONS CONTROL CENTRE FIT OUT
With the exception of the control desks and the general office 
furniture which was obtained in Botswana, all OCC equipment was 
manufactured and shipped from either Australia or India.

The OCC layout and design was carried out in Australia in 
consultation with Botswana Railways.  Installation was handled 
locally and local sub-contractors were engaged to do the fit out.

TRAINING
The contract initially called for Ansaldo STS to provide training to all 
BR staff, however it was later agreed that a “train the trainer” 
approach would better meet BR’s long term objectives. 

Ansaldo STS engaged a qualified trainer to develop and conduct 
courses in Australia for three trainers from BR.  The Ansaldo STS 
trainer then accompanied the BR trainers to Botswana, and 
assisted them to deliver the formal training to BR staff.

SAFETY MANAGEMENT
As with all signalling undertakings, safety was a primary concern 
throughout the project.  Ansaldo STS applied its Total Management 
System (TMS) to all activities.  The TMS includes procedural 
requirements for:

• Risk & Hazard Analysis and Management;
• Design/Development;
• Integration;
• Inspection/Audits;
• Testing;
• Commissioning;
• Handover.

In addition, Ansaldo STS engaged an independent safety engineer 
to oversee the development of a safety case to support the 
system’s introduction into operational service.

The inputs to the safety case included:
• Formal safety plan;
• Risk assessment;
• Safety analysis;
• Hazard log;
• Quality control.

CONCLUSION
The commissioning of the final station at Francistown, the largest of 
the interlocked stations and located near the Zimbabwean border, 
was completed in August 2008.

Full installation and commissioning of the self-normalising 
trailable points will occur when the upgrade of track works is 
completed.

The OCC is fully functional as are the communications network, 
the DTC system, the train management system, and the remote 
control of the seven other signalled stations.

As the project draws to a close, Ansaldo STS and BR are 
preparing to enter a joint venture which will ensure the system is 
fully maintained into the future.

Figure 4: Driver’s Interface Portable 
PC
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Milan-Bologna ERTMS/ETCS pre-operation service launched by RFI
On 1 October 2008, RFI, the Italian Railway Infrastructure Manager, launched the pre-operational service on the Milan-Bologna high
speed line equipped with the European system ERTMS/ETCS level 2.
 Three ETR 500 train sets, fully equipped with diagnostic systems, started to run on the new line.  Twenty runs were made each day
until 12 December, in order to check the complete set of infrastructure and onboard parameters including ERTMS/ETCS and 
GSM-R behaviour.   Commercial service was officially launched on 13 December.
 Milan-Bologna together with the next Bologna-Florence high speed/high capacity line (to be completed in 2009) are fully compliant
with ETCS SRS 2.3.0 "D" system requirement specifications, whilst on-board sub-systems will be compliant with SRS 2.2.2 specification
"fitted" to be compatible with trackside Radio Block Centres.  A medium term software upgrade to SRS 2.3.0 "D" for on-board sub-
systems is planned.  In total, about 500 km of new lines equipped with ERTMS/ETCS level 2 were in commercial operation from 
December 2008.

4444
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ABBOTTS - RIPTON
A name that is possibly well known to 
readers. This was a town on the Great 
Northern Railway (English), on the main line 
to Scotland. On the evening of 21 January 
1876, severe snow storms occurred. An up 
coal train was running in front of the Flying 
Scotsman, and it had been intended to 
shunt it clear at Wood Walton, but the train 
ran through all signals. The signal levers in 
the signal box were all at STOP, but the 
signals had become affected by snow, and 
had frozen at PROCEED. It was then decided 
to shunt the coal train clear at Abbotts-
Ripton, the next place with a suitable siding. 
When the coal train approached Abbotts-
Ripton, the distant signal was at CLEAR, but 
the driver was expecting to have to shunt, 
and had slowed down. The signaller stopped 
him, and the train started to shunt clear, a 
move (as was common elsewhere) which 
required the coal train to set back to clear 
the main line.

The Flying Scotsman ran past all signals 
at Wood Walton at full speed (they being still 
frozen at proceed) and passed the Abbotts-
Ripton distant at CLEAR, rounded a curve, 
under a bridge, and collided with the 
shunting coal train. 

A down express train shortly after ran 
past the down distant signal at CLEAR at full 

speed and crashed into the wreckage. Some 
warning had been given to that driver by the 
crew of the coal train, who had run ahead a 
little way, and the estimated speed of the 
second collision was about 15 mph.

A fourth train might have been involved, 
having run through the signals at Wood 
Walton at CLEAR, but the signalman 
managed to show a red light to the driver, 
who applied brakes and reversed his loco, 
stopping short of the Abbotts-Ripton distant, 
still showing that fatal CLEAR indication. 

The cause of the collisions was that 
snow and ice had frozen the signal arms in 
the PROCEED position. This led Edward 
French, a signal inspector on the G.N.R., to 
patent (in September 1877) his balanced 
semaphore arm, designed so that any 
breakage between the signal box and the 
top of the signal would cause the signal arm 
to revert to the STOP position. Any build-up 
of snow and ice would have the effect of 
dragging the arm back to STOP. This same 
type of signal remains in use in various 
places in Victoria (and elsewhere world 
wide). The key issue with this event is that it 
acted as a catalyst for signal engineers 
designing equipment to “fail safe”, a 
philosophy that still applies.

A MODERN PROBLEM
During July 2007, a signal technician 
attending a signal near Manor noticed that 
it failed to go to RED after a train had 
passed it. The signalling system was 
directing the signal to go to red, and the 
TPWS (essentially an electronic version of a 
train stop, fitted to signals on the Regional 
Fast Rail corridors) was set at STOP, so that 
if a train equipped with TPWS had passed 
the signal the system would have activated 
to stop the train. The fault was found to 
exist within the signal head, an 8” 
Westinghouse Rail Systems Australia tri-
colour LED unit. 

These heads had been installed to 
replace searchlight colourlight units which 
had become life expired.

Westinghouse Rail Systems Australia is 
one of a few manufacturers that have 
supplied these types of units to Victoria 
over recent years, and the Westinghouse 
name is well known and (rightly) respected 
within railway circles. The unit comprises a 
circuit board with approximately 270 
individual Light Emitting Diodes fitted to it, 
comprising 90 each of red, yellow and 
green. This type of unit had become very 
popular in Victoria for signal installations, 
particularly in electrified areas, or where 

What to do when signals fail?
by David Campbell of Connex, Victoria

This article first appeared in the Australian publication Railway Digest – August 2008, and is re-printed here with the kind 
permission of the Publisher, the Australian Railway Historical Society NSW and the Author.

Picture taken on 10 December 2007 during trials 
of various new tri-colourlight signal heads at 
Laverton. The Melbourne – Geelong Main Line 
can be seen in the background. 

A portable generator is set up on the back of the 
truck, with one existing and two trial heads in 
place for assessment by Signalling Engineers and 
Driver Representatives from V-Line and Connex, 
as well as maintenance personnel. 

Comparisons were made between different units 
for distances over 1200 metres.

5555
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space was limited, and being viewable with 
bright clear colours at both 1000m and 
10m, was favoured by drivers.

Investigation of the failed unit 
commenced. The unit was mounted 
conventionally within a very impact resistant 
polycarbonate cover, and this casing was 
found to have been damaged, probably by a 
bullet, in such a way that the damage to the 
top of the casing had acted to channel 
rainwater into the unit, which had 
accumulated until it had created a short-
circuit across the circuit board, thus allowing 
the green to light up instead of the red. 

At the time there were three suppliers 
who had provided this type of unit into 
Victoria, but one of these brands was no 
longer being installed due to its unsuitability 
for suburban areas (they could be seen for 
10 km, but were so designed for long range 
view that they were almost invisible when 
viewed at the close ranges typical of 
suburban areas), and the other supplier was 
not being used due to a weak yellow, and 
deterioration of their greens. 

If one of these signal units had failed, it 
seemed reasonable to predict that any other 
units of the same type could also fail in 
extreme situations. The assumption of this 
type of failure had to be that a train could 
pass a signal falsely displaying a green 
instead of a red, and that could lead to 
unpleasantness. So, how could we run 
trains?

The main tracks with this type of unit 
installed were Werribee to Geelong, and the 
suburban system. (All V-Line passenger 
trains along the Geelong line are equipped 
with TPWS Train Protection Warning System. 
This system intervenes so that a train 
passing a signal at stop is brought to a 
stand, but beyond that it can intervene to 
stop a train approaching a signal too 
quickly, or otherwise speeding. Suburban 
electric trains are fitted with Train Stop 
apparatus.) The key thing is that the 
intervention (application of emergency 
brakes) occurs early enough to prevent a 
collision, even though a particular signal 
might be showing a proceed aspect. 

The TPWS responds to the signalling 
system’s requirement of what a signal 
should show. With the failure near Manor, 
the system required the signal to be at stop, 
the fault was confined entirely within the 
signal head. The TPWS was therefore 
considering the signal at stop, and would 
intervene against any train equipped with 
TPWS cab equipment. It was soon realised 
that the TPWS had the fortunate benefit of 
guarding against a repeat of this type of 
failure.

In the metro area, the likelihood of such 
aggressive destruction of a signal (as a 
bullet) was considered as remote. Normal 
operations were maintained, although these 
signals were subject to much more frequent 
inspection and checks looking for damage 
and water accumulation. 

The major operational impact at this 
stage was felt by freight trains along the 
Geelong line. These locos had never been 
equipped with TPWS, and thus were 
unprotected. As a result, it was determined 
that trains not equipped with TPWS had to 
run after passenger trains had stopped 
overnight, with Absolute Block working 
imposed. This caused inconvenience to 
freight trains, but the delays were not 
unbearable. The Mildura line trains were 
diverted to run via Bacchus Marsh. Some 
planned heritage workings were either 
diverted, or ran with locos that had less 
heritage appeal.

This situation was hardly desirable, but 
at least trains could generally still be run in 
safety. Westinghouse (rightly) were not 
releasing any new units for use until the 
whole issue was fixed, and they were 

investigating ways to do this. United Group 
(who had taken over the Australian 
operations of ALSTOM signals) were 
separately trying to improve their tri-colour 
units to the point that they could supply 
them. Of course, we couldn’t proceed on 
several projects until the whole issue was 
fixed, so several major projects came under 
threat as a result. In fact, only 3 upgraded 
signals were installed between July 2007 
and March, 2008. 

On Sunday 16 December, 2007, a driver 
at Southern Cross reported a green on a 
signal that could only have been showing a 
red. This was another of the Westinghouse 
units, and the unit was removed and placed 
on a test bench, where the same fault 
occurred. There was no vandalism of the 
case, or water ingress that could have 
caused a short-circuit (the fault was 
eventually traced to a microscopic flaw 
within the circuit board base). At this point it 
became clear that we had to assume that 
any of these units could fail “wrong-side”, 
and action was needed to safeguard rail 
operations.

The inside of a Tri–Colourlight signal head, photographed at Laverton on Monday 
10 December 2007. The larger LEDs are designed to disperse the output light to the sides, 
giving a reasonable view at very close range. The smaller LEDs can be seen for longer 
distances and while designed to be viewed at 1000 metres in good conditions, they can 
actually be seen for over 2000 metres.

(Photo David Campbell)
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Within days, a Notice to all rail 

infrastructure managers was issued by 
Public Transport Safety Victoria, including a 
requirement that infrastructure managers 
inform operators. The Notice “strongly 
suggested” that action to guard against 
another event be implemented.

Signals of this type were identified from 
records, and verified by the driver’s union 
signal sighting representatives (who also 
managed to identify several more). Safety 
actions for each signal were determined, 
based on whether train stops provided 
enough protection, and what other 
measures were required. 

Lines used by suburban trains only (e.g., 
Sandringham). where the train stops would 
protect against trains colliding with each 
other were left alone. Some level crossings 
were set to permanent express operation, to 
protect road movements. Overtaking moves 
at Blackburn (of one train overtaking 
another) were banned. 

Lines with non-suburban traffic 
depended on the amount of signals. The 
Newport – Werribee route had just a few 
such signals, and these could be managed 
without great difficulty. The main concern 
was at Laverton, with regular movements of 
suburban trains crossing over the paths of 
regional V-Line trains. Uni-directional 
running was imposed on what are normally 
bi-directional tracks, and a hand signaller 
was positioned for down trains approaching 
Laverton, with no signal being placed to 
proceed until all signals through to Aircraft 
were at proceed. The Pakenham line was 
more of a concern, as all signals between 
Narre Warren and Pakenham and many 
between Caulfield and Oakleigh were of tri-
colour type. It was felt that the risk to trains 
not equipped with trips was too great, so all 
V/Line passenger trains were terminated at 
Pakenham, with passengers transferring to 
suburban trains for the rest of their trip. Not 
a convenient result for the long-suffering 
passengers and certainly the source of 
many quite understandable complaints. 
Empty car transfers and freight trains ran 
overnight.

Inner metro area, basically North 
Melbourne to Richmond, many signals were 
set up so that they could only display stop or 
low speed aspects, thus by-passing the 
potential fault. Other procedures (including 
hand signallers in position) put in place to 
safeguard operations. 

NOW WHAT?

Well, obviously this couldn’t continue 
indefinitely. Westinghouse had a major 
problem on their hands, but there was no 
clear alternative. Fortunately, United Group 
had by mid-December just got their 
upgraded units to a standard acceptable by 
drivers, and trials were to commence. 

Of more interest were the design 
changes within the United Group unit. The 
wiring featured 6 wires, with a positive and a 
negative wire for each of the three colours. 
This tended to ensure that, if a particular 
colour were to become wrongly energised, 
the lack of a return circuit would prevent it 
from actually lighting up. 

The failed units ran with just four wires, 
using a common return wire; this 
arrangement was not of itself unsafe, it only 
became an issue when another fault 
occurred. The second design change was 
the installation of a “suicide fuse”. This was 
integrated into the circuitry in such a way 
that, should any two colours become 
energised simultaneously; the fuse would 
blow, leaving the signal head unlit. Such a 
failure would be considered as 
inconvenient, but not unsafe, and certainly 
nothing like the concern of having a 
wrongful proceed aspect. 

The development process by United 
Group (originally started by ALSTOM) was 
itself interesting. A location was selected 
near Laverton, adjacent to the Specialised 
Container Transport terminal. A quiet road 
running at 90 degrees to the railway was 
used, with trial signal units set up on a 
truck, and then viewed from the roadway, at 
distances of up to 1200 metres. 
Comparative tests were made between 
manufacturers to ensure that the new unit 
would be at least as good for viewing 
purposes as the existing (Westinghouse) 
units, and United put a lot of work in to 
improving their units. The final series of 
tests were held on 10 December, and from 
this it was agreed to introduce some units 
for trial purposes. Displaying great 
confidence in their new product, they 
commenced to manufacture 400 units, 
reasoning that there wasn’t much point in 
just making a handful for trials. This was a 
decision that was to prove fortuitous for us. 
The events of a week later meant that the 
proposed trial, which was intended to be a 
relatively leisurely process, suddenly 
became a full-on installation.

The decision was made to replace the 
suspect units with new United Group units. 
Unfortunately, this wasn’t just a like-for-like 
changeover.

The actual signals had been wired up 
for 4-wire units, so rewiring (which involved 
at times complex re-design of circuits) had 
to be done to accommodate the new 6-wire 
circuits. In these privatised times, the task 
of obtaining the signalling circuitry plans is 
itself a major issue. Materials and 
components were obtained, staff 
mobilised, details of actual changeover 
procedures (many were done during train 
running periods) arranged, all over a 
Christmas period when many of the 
engineers and technicians had made their 
private holiday arrangements. 

REPLACEMENT AND FIXES

Work started in mid-January 2008 to 
replace the signals with the new United 
Group units. Within the next two weeks, the 
Caulfield – Oakleigh and Narre Warren – 
Pakenham sections had been changed 
over, and the long-suffering Gippsland 
residents finally had their trains back 
running through into Melbourne. 

Over subsequent weeks, all other 
signals identified as being of risk were 
changed over, and by early March normal 
running of trains on the Geelong line 
(including freight and heritage trains) could 
resume.

At the time of writing (July 2008), the 
only signals remaining for changeover were 
those on the Sandringham line. This line 
does not see any planned movements of 
trains not equipped with train stops, and 
therefore is a lower risk. 

(Now completed – Ed.)

To their immense credit, Westinghouse 
Rail Systems Australia worked hard to 
assist the process. They are a big company 
internationally, and they took some heavy 
financial loss as they assisted in fixing the 
problems. Whilst the failures of the signals 
were unfortunate, Westinghouse did not try 
to conceal the problems, and acted with 
great integrity throughout the process. 
Their positive attitude enabled all 
concerned to continue to have confidence 
when dealing with them and using their 
products and many would regard their 
actions over this period as exemplary.
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Delcan Corporation Appoints Dr. Alan Rumsey
Toronto, Canada, October 24, 2008 – Delcan Corporation, an award winning, multi-

disciplinary engineering, management and technology consulting firm is pleased to announce 
that Dr. Alan F. Rumsey, P.Eng., has been appointed as Vice President, Rail and Transit Systems.

Dr. Rumsey brings more than 30 years of rail transit systems planning, design and implementation experience.  He has held senior
design and management positions in numerous rail transit systems projects in North America, Europe and Asia.  He has an 
international reputation for the innovative application and integration of advanced technologies to improve the safety and operational
effectiveness of rail transportation systems. 

Dr. Rumsey obtained his doctorate at the University of Manchester in the United Kingdom.  He is a Fellow and Council Member of 
the Institution of Railway Signal Engineers (IRSE), a Senior Member of the Institute of Electrical and Electronic Engineering (IEEE), and 
has led industry efforts in the development of consensus standards for 
communications-based train control (CBTC) systems.  In his leadership 
position as Vice President, Dr. Rumsey will be responsible for developing 
Delcan’s Rail and Transit Systems business both in the Canadian and global 
markets.  Charles Orolowitz, President for Delcan’s Infrastructure Business, 
Canada and International operations said “Delcan’s strong position as a 
growth company is in part due to its ability to attract industry leaders, with 
proven experience, to develop innovative solutions and bring them to fruition 
for the public’s good.  Alan brings to Delcan a strong track record of 
technical and managerial experience in transit along with a solid 
commitment to client satisfaction.  We are delighted that Alan has joined 
Delcan and we are confident he will have a productive and gratifying tenure 
at Delcan”.

Delcan, founded in 1953 and operating globally, serves a multi-disciplinary client base by focusing on meeting client needs and
expectations.  Delcan offers innovative infrastructure and systems solutions that combine high-quality with cost-effectiveness. Please 
visit us at www.delcan.com.

Contract for Driverless Train System in Australia

The World’s first introduction of automatic train technology 
to large scale heavy haul operations

Ansaldo STS has been awarded a contract to automate much of 
Rio Tinto’s 1300 km iron ore railway in the Pilbara region of 
Western Australia.  The Automatic Train Operation project is 
worth EUR 103 million to Ansaldo STS, and is the first time 
driverless technology has been used in such a large-scale heavy 
haul railway operation.

When completed by 2012, the driverless rail network will 
enable Rio Tinto to increase the efficiency of its iron ore network, 
while ensuring its continued safety and reliability.  The five key 
areas of work involved in the project are:

Upgrade of the existing wayside signalling and asset protec-
tion equipment;
Design and installation of a Wide Area Data Network com-
munications system;
Development and design of interface software for locomo-
tive control systems and the driving strategy system;
Installation of upgraded onboard locomotive equipment;
Modification to the existing train control facility to incorpo-
rate automatic train operation.

This is the third and final phase of the highly specialised ATO 
project that Ansaldo STS has been working on with Rio Tinto in 
these years.

Signalling Contract Awarded in the UK

First full use of the ERMTS signalling in the UK

Network Rail, the UK’s national rail infrastructure authority, has 
awarded Ansaldo STS, through its subsidiary Ansaldo STS UK, a 
contract to implement the second phase of the ERTMS rail traffic 
management and signalling system on a stretch of the Cambrian 
Lines in Wales.  The contract is expected to be signed at the 
beginning of 2009, and is worth approximately EUR 48 million.

This is the first full use of ERTMS in the UK, and its 
implementation is the first step towards the wider introduction of 
this system across the country.  Ansaldo STS is the first company 
to adopt ERMTS technology in the UK.  Thanks to its vast 
experience acquired in Europe and worldwide, Ansaldo STS is 
able to offer Network Rail a system that will improve the capacity 
and operating performance of the national network, and at the 
same time increase passenger safety.

Ansaldo STS’ success in securing this contract follows similar 
tenders in Germany and China, and confirms its leading position 
in ERMTS technology.  The company has already successfully 
applied ERMTS technology in Italy, Spain, France, Sweden, the 
Czech Republic, Hungary, Romania, Bulgaria, Greece, Turkey, 
India and South Korea.

Ansaldo’s Double December Success
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and operating performance of the national network, and at the 
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READING SCHEME SEEKS BEST TEAM FOR THE JOB
Seventy of the most experienced engineering firms operating in the UK have been invited to put forward their best ideas to deliver the 
£425m Reading remodelling scheme.  Network Rail, who is managing the Department of Transport-backed scheme, will award 
twentyfive individual work packages with values ranging between around £1m and £80m.

Companies will be selected for their skills and willingness to be innovative across a diverse range of works including: 
 Civil engineering, including the construction of a rail viaduct and the widening and replacement of several bridges; 
 Signalling and telecoms, including upgrading the signalling equipment at Reading; 
 Track, renewing and constructing new ones;  

 Station and depot works, including building new platforms, pedestrian footbridge and the northern entrance to the station. 
Rupert Walker, project sponsor for Network Rail, said:

“This is one of the most prestigious, high-profile schemes in the country and it will provide national benefit to Britain s railways.
We owe it to the millions of rail users coming through the Reading area each year to secure the best talent available for this vital
project.  The selection process will be rigorous and competition will be tough so we can draw on the best people to deliver the job.
Every successful bidder will have an excellent opportunity to showcase their expertise and ability to deliver.”  

Dividing the contract into separate work packages, a favoured industry approach, means Network Rail will be closer to the front-line  
in the delivery of the scheme.  This also means opportunity for more firms to compete for and benefit from this scheme – boosting the 
industry and creating more engineering jobs, potentially for the area in Reading. 

Successful bidders will go through a three-stage process to qualify for the final selection, which will begin in early 2009.  The first 
set of work packages will be awarded by summer 2009 for preliminary work to start by end of 
next year.

The larger contracts for the main programme of work, which include the construction of the 
elevated railway and track renewals, will be awarded from the end of 2009.

New Generation Interlocking System commissioned 
for the Horsham Pilot Scheme 
On 18 October 2008, Signalling Solutions Ltd, commissioned 
ALSTOM’s Smartlock 400T interlocking system at Three Bridges Area 
Signalling Centre, controlling the Horsham area of a main line railway 
between London and the south coast.

This new system replaces the three existing ALSTOM Solid State 
Interlockings (SSI) with a single, high capacity central interlocking, new 
support system and trackside interface communications cubicle.

Smartlock 400T is capable of controlling an area equivalent to 
eight SSIs, utilising a new concept of virtual  interlockings within the 
processor, significantly reducing the time taken to set routes across 
interlocking boundaries.

The processing hardware, in the form of a generic 2-out-of-3 safety 
processor platform, is already extensively proven in commercial service 
in several applications, including the train control system on Singapore 
Metro and as the Radio Block Centre (RBC) for 
ALSTOM ETCS applications.  The Smartlock 
400T interlocking is already commissioned, and 
in revenue service in applications for Infrabel in 
Belgium.

The interlocking interfaces with a UK-
specific support system, which provides an 
enhanced real-time view of operations at the 
site along with an enhanced technician s 
diagnostic functionality.  In the run up to the 
commissioning, Signalling Solutions trained 30 
of customer Network Rail’s staff on Smartlock 
400T and support systems, allowing them to 
rapidly identify and carry out any maintenance 
tasks.

 The pilot scheme will run for six months at Horsham, confirming 
conditional approval of the system with Network Rail.

 Signalling Solutions will be offering SML 400T systems for future 
projects and applications in the UK and Ireland.

 Signalling Solutions Ltd is a 50-50 joint venture company formed 
by ALSTOM Transport Information Solutions and Balfour Beatty Rail 
Projects.  Launched in October 2007, Signalling Solutions is the UK 

and Ireland s sole channel for signalling products and systems 
previously supplied by the parent companies.  Signalling 
Solutions  collective in-house expertise offers a complete range 
of capabilities including planning, design, product supply, 
installation, testing and commissioning for all types of railway.

Full details of the proposals, 
including the expected new layout, 
may be found in the November 

edition of Modern Railways

photos: ALSTOM
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€160 MILLION DUNBOYNE COMMUTER 
RAILWAY ON TRACK FOR 2010

They may be rivals on the pitch but football stars Dublin’s Ciarán 
Whelan and Meath’s Nigel Crawford joined Minister for Transport, 
Noel Dempsey T.D. at Docklands Station on Monday 10 
November 2008 to mark the beginning of work on the new 
Clonsilla-Dunboyne (M3) railway line, which will bring the two 
counties closer together.

Enabling works have commenced on the 7.5 km rail line, 
which will branch off the Maynooth line at Clonsilla and terminate 
at the interchange with the M3 north of Dunboyne, at Pace.  In 
addition, Iarnród Éireann confirmed that the main construction 
contract for the project has been signed, with SIAC Construction, 
who will commence construction on site at the start of December.
The project is a key element of the Government’s Transport 21 
programme and the National Development Plan. 

Speaking on Monday 10 November 2008, Minister Dempsey 
said; “I am very pleased to be here to mark the commencement 
of work on phase 1 of the Navan rail line.  I think most people will 
acknowledge that our current car based commuting habits are 
unsustainable.  Thousands of people are looking for ways to 
change their daily commuting habits and as a Government we are 
investing now to make those alternatives available.  This new rail 
service is an important part of our Transport 21 investment 
programme.  From 2010 commuters from Meath, Louth and 
beyond will be able to leave their cars at home and avail of this 
reliable and safe public transport option.  I have no doubt but that 
this service will be an enormous success for all involved.”

The service is set to commence in 2010 and will be operated 
by Commuter Rolling stock.  All services will terminate to 
Docklands Station.  Initially the frequency of the service will be at 
30 minute intervals at peak periods, as demand increases this 
will expand to 15 minute intervals at peak times.  Off-peak 
services will be hourly.

The project includes:

 Construction of 7.5 km of double track between Clonsilla 
& Dunboyne (M3);

 Installation of a new signalling and telecommunications 
system;

 The Provision of three new stations at:
Hansfield – at the heart of the Hansfield Strategic 
Development Zone;
Dunboyne - with a 300 space car park;
Pace (M3) – with a major Park and Ride facility consisting 
of 1 200 spaces, making it the largest public transport 
park and ride facility in the country. Its location will mean a 
wide catchment area of commuters from Co Meath, Louth 
and beyond will be able to avoid congestion and 
dramatically cut their commuting time to the city centre. 
Other infrastructure works, including bridge works, 
boundary treatments, drainage and earthworks will be 
provided.

Each of the stations will be equipped with lifts and
footbridges and will be fully accessible for those with
mobility and sensory impairments. These new stations
will provide a frequent and reliable rail service for new
and existing communities in Meath and will help relieve
traffic congestion on the M3, one of the busiest routes

in the country. The Clonsilla to Navan line was closed
in 1963. Dunboyne has not been served by rail since
1947 when the station closed.

Further Developments at Iarnród Éireann
The Clonsilla to Dunboyne (M3) project represents phase 1 of the 
reopening of the Navan rail line.  Under Transport 21, rebuilding 
of the Pace-Navan section of the line will be complete by 2015.
Alignment selection works are currently continuing in relation to 
this phase of the project.

CIÉ and Iarnród Éireann Chairman Dr John Lynch said “we are 
delighted to be commencing this key phase of the project to 
rebuild and reopen the line from Clonsilla to Dunboyne and the 
Pace M3 Park and Ride.  Construction on this line, together with 
the upcoming four-tracking of the Kildare Route, Cork-Midleton 
line plans, Western Rail Corridor plans, and not to mention the 
DART Underground, means we are on the brink of the most 
significant expansion of our rail network in 100 years.” 

New ERTMS contract in Turkey
Ansaldo STS, through a joint venture by its subsidiaries Ansaldo 
Segnalamento Ferroviario and Ansaldo Trasporti Sistemi 
Ferroviari, has been appointed as preferred bidder by the 
General Directorate of Turkish State Railways (TCDD) to design, 
build, test and commission signalling and telecommunications 
equipment for the sections of line Bogazköprü-Ulukisla-Yenice 
and Mersin-Toprakkale.

The contract will be signed within November 2008 
according to the tender procedures.  The contract, among one 
of the biggest in Europe, is worth EUR 126 million.

This important agreement gives Ansaldo STS a foothold in 
the Turkish market, considered as the fastest developing 
market for both railway and mass transit transportation.

The length of the two line sections is around 410 km.  The 
scope of work is to provide a complete Signalling and 
Telecommunications System including: ERTMS Lev.1 wayside 
and onboard equipment, Interlocking, Centralised Traffic 
Control, and Telecommunication.  The realisation of relevant 
Station Loop Extensions is also included. 

Younger Members Dinner in a Berlin Brauhaus
(see article opposite)
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Younger Members Section
International Technical Visit to Berlin

by Ken Doggett

Arrival
It started with a social gathering on the Thursday evening in a 
local pub where all were able to meet up and get to know each 
other.  This gave us time to share experiences and talk shop with 
our colleagues and new friends from different and similar 
railways in different and similar parts of Europe.  This evening set 
a great friendly atmosphere that was carried throughout the visit. 

Friday – supported by Deutsche Bahn & THALES
On Friday morning we meet up and travelled by S-Bahn to the 
Deutsche Bahn ICE Centre.  Klaus Horneman from DB gave some 
presentations on the Business of DB, development and operation 
of the LZB signalling system (Linien Zug Beeinflussung, the 
German Automatic Train Control  system), and the current status 
of the DB ERTMS program.  We then also had a tour of the ICE 
facility and a very close up inspection of the ICE III train.

We had a close up view of the trainborne equipment 
underside, inside and cab displays – something we don’t get an 
opportunity to view very often.  The train care manager gave us 
full access to the train, and there was a lot of interest in the 
ultrasonic testing of the hollow axles.  Everyone was impressed 
with the excellent pieces of engineering and how clean the depot 
was.

There were some questions about how relaxed the 
Occupational Health & Safety rules for the depot were, compared 
to the UK.  The train care manager’s answer was that they have 
very few incidents.  It was later reflected on that this may be 
because of the attitude of the workers to safety and that 
stringent rules, regulations, and increasing amount of paper may 
not be the only path to a safer work environment.

We then transferred by coach to THALES’ Berlin test facilities, 
where we started the afternoon with a lovely lunch, thanks to 
THALES in the local staff restaurant.  We then visited the THALES 
testing labs we were able see control systems being developed 
by THALES for a number of countries including Iran, and a 
number of eastern European countries.  We also had an insight 
into the ERTMS testing facility and how it is automated to test 
thousands of possible scenarios.  We then witnessed a testing for 
transition start of mission and transition from Level 0 to Level 2, 
interestingly this test rig consisted of a Thales Radio Block 
Centre, and an ALSTOM on-board unit.  It was commented on 
how enthusiastic and helpful the staff at the facility were in 
showing us their work.

On the Friday evening we were treated to a lovely meal in 
Central Berlin, kindly sponsored by THALES. 

On Friday 10 October 2008, the IRSE Younger Members (YM) made their first International Technical Visit (ITV) since the inception of 
the IRSE 96 years ago.  The aim was to encourage the continuing expansion of the YM into Europe and beyond.  By holding the ITV in 
Europe it was hoped this would encourage younger members to attend. It would also allow UK based members to gain an insight into
signalling systems beyond their own railways. 

 The vibrant city of Berlin was chosen as it had a mix of mainline, suburban, and metro systems for comparison to their own 
systems they are familiar with. The ITV generated interest from far away as India, and ultimately 14 attended, four of which were
from outside the GB.  This is considered to be a good number since most attendees were self funded, showing their level of 
commitment and interest in both their own continual professional development, and in railway signalling. 

The Younger Members visited the DB ICE Centre and had the 
opportunity to inspect an ICE III train at very close quarters

photos:  Ken Doggett
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Saturday – supported by U-Bahn
On Day Two we met up again and travelled 
on the U-Bahn to visit their control centre.
We were given a talk on the operation of the 
lines and signalling system in use.  There 
was surprise that the control consoles could 
be raised or lowered at the touch of a button 
to suit the ergonomics of the operator.  After 
lunch we then had a visit to the U-Bahn 
Museum as featured in a previous issue of 
the IRSE NEWS.  There was a high interest in 
the historical equipment and the history of 
the system in general.  After the museum 
most members took the opportunity to visit 
the nearby 1936 Olympic stadium.  In the 
Evening we had our final event: a Dinner in a 
Berlin Brauhaus sponsored by the IRSE.  
After the dinner most took in some Berlin 
nightlife, including a Beer hall with dancing 
on benches – not us mind.

Summary
Everyone gained something from the visit, 
including the people that hosted us.  It was 
a positive experience and all the attendees 
stated that they would like to attend another 
one.  I have had an offer of help from a new 
friend in Holland, so perhaps we can hold 
the second ITV there in 2009?  If there is 
anyone who can help arrange site visits, 
presentations or help with sponsorship for 
the next YM-ITV, then please contact me 
Ken.Doggett@BBrail.com.  Looking a little 
further afield there is a lot of investment in 
railways and the development in new signal 
engineers in my native Australia.  Many 
companies have taken on development of 
graduates and talented internal staff and 
there are a large number participating in the 
Central Queensland University’s Graduate 
Diploma in railway Signalling.  I think the 
time is right to perhaps have a convention 
there in the early part of 2010 and maybe 
even start a younger members committee 
there.

I would like to thank all the attendees for 
attending, Deutsche Bahn for hosting us, 
THALES for hosting us and their 
sponsorship, and the following people for 
helping me arrange it all: Douglas Young 
(NWR), Colin Porter (IRSE), Helmut Ubel 
(past president IRSE), Florian 
Kollmannsberger (DB), Klaus Horneman 
(DB), Charlotte Olsen (Thales), Sabrina 
Naussedat (Thales) and Lynsey Hunter (NR) 
for providing support. 

B
ER

LI
N

The Younger Members visited both the Berlin U-Bahn Control Centre 
and the U-Bahn Museum

The Younger Members group outside the THALES facility
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Ninety-three members and visitors plus twenty-five partners 
attended the Technical meeting of the Australasian section of the 
IRSE early in November 2008. This was the third meeting to be 
held in New Zealand since the Australasian section was formed in 
the 1980s. The meeting was led by the Australasian Chairman, 
John Aitken.

The conference was held in the Heritage Hotel, Auckland with 
papers and the conference dinner being held on the Friday, with 
Technical Visits to see some of the work sites on the Saturday. 
Sunday was a social day with families visiting a heritage railway 
and a signalling museum.

The theme of the conference was “Reinvigorating Urban Rail 
in Auckland” and was a timely reminder that the Auckland 
Regional Area was being upgraded. The papers presented to the 
conference session described rail projects that had commenced 
to upgrade the metropolitan network with electrification at 25kV, 
provide new trains, and improve passenger facilities including 
increased capacity.

The conference was arranged and organised by a local 
committee headed up by Alan Neilson, John Skilton and Simon
Wood with help from other New Zealand based members.

The keynote address on the opening day was given by William
Peet, Acting Chief Executive, New Zealand Railways Corporation 
(NZRC). Mr Peet gave a short résumé of his career with NZRC 
starting as graduate civil engineer in 1993, appointed General 
Manager Infrastructure in 1998, the same role with ONTRACK in 
2004, acting CE of ONTRACK in 2006 and his final position as 
acting CE of NZRC in 2007. Before the audience thought it had 
been a meteoritic rise it must be remembered that for most of 
this time the NZRC was a small organisation of about 50 people! 
The history of the changes New Zealand Railways had gone 
through since privatisation was well known, 1987 road transport 
was deregulated, and in 1993 the whole of the operation of trains 
and the infrastructure was sold to TranzRail with outsourcing of 
maintenance of track and trains being introduced in 2002. In 
2003, Toll Holdings, an Australian integrated Transport Company 
bought TranzRail, but in 2004 the Government bought the 
infrastructure back and formed ONTRACK to run it. Finally in 2008 
the Government bought the rest of the railway and ferry 
operations and integrated it into the New Zealand Railways 
Corporation. Maintenance of the infrastructure was also brought 
back “in house”.

Mr Peet explained that the Government had brought in a fiscal 
package to invigorate rail transportation not just in the Auckland 
region but throughout the country. Freight was still the main 
revenue earner but suburban railways had not been forgotten. 
Over the next five years The Government were going to spend 
NZ$1BN on new rolling stock including locos. Freight is expected 
to double in 20 years. Factors that were causing this included 
climate change, fuel prices and congested highways. There must 
be capacity for growth. He then explained ONTRACK‘s function as 
being the maintainer of the infrastructure and the controller of 
operations. ONTRACK had 4000 km of track, 1656 bridges, 149 
tunnels and the S&C function which included signalling, train 
control, 760 automated level crossings and the communication 

Reinvigorating Urban Rail in Auckland
IRSE Australasian Section:  Technical Meeting – Auckland, New Zealand
7 - 9 November 2008
Report by Tony Howker

The New Zealand Organising committee – Alan Neilson, John Skilton, 
Bob Pipeman,  Ken Ashman, Simon Wood and Phil McQueen

photo:  Les Brearley

Robin Mitchell and Richard Bell getting ready for the special train trip 
to Papakura. Robin is now the longest serving member in New 
Zealand. Richard is a past Chairman of the Australasian Section

photo:  Tony Howker

Members listening intently to the explanation of the VPI interlocking 
at Swanson. They include Richard Stepniewski, John Skilton and 
Andrew Blakey-Smith who seems to be having trouble with his 
glasses!

photos:  Tony Howker
Afternoon tea at Swanson Station Café with Robin Mitchell,, 

Tony Godber, Richard Bell, Phil McQueen and Richard Flinderss 
enjoying the break from the site visit in the hot sunshine
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systems. The National Control Centre at Wellington 
controlled the whole of the network from one place. 
60% of the network was controlled by a track 
warrant system and 40% being by track circuit fitted 
CTC. The whole of the network was covered by a 
National Train Radio system. The National Train 
Control Centre at Wellington was a flexible work 
space, with various work stations being able to 
control large or small areas of the network as the 
situation dictated. On a Sunday night, just two work 
stations controlled the whole of the national 
network, one controlling the North Island and the 
other controlling the South Island. ONTRACK‘s 
engineering staff started with 150 members which 
has since grown to 3300. There was a lot of 
catching up with maintenance backlog to correct; 
with upgrading work needed in Wellington plus the 
recently announced electrification of the Auckland 
Suburban system. All this work needed further 
resources. The S&T function had 17 design/
engineering staff and 104 field staff. No training 
had been done in private ownership and training 
schemes were now being set up. However in the 
short term NZRC was looking at closer co-operation 
with Australian Railways and possible secondments.

Mr Peet finished his keynote speech with some 
requests to the S&T Industry and some provocative 
statements – 

 Standardisation of principles and equipment, 
why can’t this happen?

 Why is signalling considered a “Black” art? 
Traditional skills are dying out – can the 
industry use skills brought from other 
industries?

 Can signalling cost less?
 Can it be done faster?
 Can NZRC have a better service?

John Aitken then gave a vote of thanks to Mr Peet 
for his keynote address and the members 
responded with acclamation.

The meeting then continued with a presentation 
of papers, the first being a paper entitled “Setting 
the Scene – Projects DART and Electrification” by 
Phil McQueen of ONTRACK. The presentation 
described the two major rail infrastructure projects 
currently under way on the Auckland Metropolitan 
Rail Network (AMRN): Project Develop Auckland’s 
Rail Transport (DART) and the Auckland 
Electrification Project (AEP). Both are part of an 
overall rail upgrade that includes provision of 
improved station and passenger facilities and 
provision of a new fleet of electric trains. 

The scale of the projects has not been seen in 
rail in New Zealand for over 20 years and is placing 
demands on resourcing as well as causing service 
impacts during construction. However, both projects 
are immensely positive developments for rail in New 
Zealand and in Auckland in particular. The paper 
briefly outlined each project, its current status and 
the challenge of resourcing and construction. One 
of the most interesting facts that came out of the 
presentation was the number of Authorities that 
were involved with the projects. 

N
EW

 Z
EA

LA
N

D

Auckland Sky Tower, Venue for the Saturday Dinner photo:  Pauline Howker

Britomart Station – Waiting for lunch. 
Howard Revell, Mike Donald, Andrew Blakey-Smith and Peter Duncan 

photos:  Tony Howker

Papakura illuminated diagram and Westinghouse Style “L” all-electric 47 lever 
frame with Ken Ashman giving the explanations. This lever frame has had minimal 
alterations made to it since it was commissioned in the 1940’s until recently 
when it has been altered to accommodate extra sidings ready for the 
electrification scheme. The frame still has both electrical and mechanical timers 
to release approach locking and separate buttons for the selection of slow speed 
signals. An item not normally seen on the frames produced for UK Railways.

14
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There were seven major players and all were 
required to agree on the developments. These 
were:-

ONTRACK – a division of NZRC responsible 
for the Infrastructure;
ARTA – the Auckland Regional Transport 
Authority;
Veolia – the train operator contracted to run 
the suburban services by ARTA;
Kiwi-Rail – the National Freight and long 
distance passenger operator – now Govt. 
owned. This company is also a major 
supplier to Veolia, locomotive engineers hire 
and rolling stock maintenance and 
passenger stock to ARTA;
NZTA – New Zealand Transport Agency – 
one of the funding bodies for the work and 
also the safety regulator;
Territorial Authorities – three city councils 
and two district councils covering the area 
through which the AMRN runs and also 
responsible for the funding and provision of 
rail station car parks, bus interchanges and 
as the road authority, providing half the cost 
of level crossing upgrades and running 
costs.

Phil McQueen gave a good overview of the work 
and some of the problems during the 
presentation.

This was followed by a paper presented by 
Ian Cotton (ONTRACK) and Simon Wood 
(Maunsell AECOM) entitled “Auckland 
Metropolitan Railway Upgrading – Operational 
Background and Challenges”. They explained 
the current passenger and freight operations 
with the existing multi-agency governance and 
funding arrangements together with an outline 
of the upgrading and electrification projects and 
the proposed future electric train fleet. They 
also spelt out the operational challenges 
associated with trying to accommodate 
ambitious passenger service growth aspirations 
within a mixed railway which has had minimal 
investment for many decades. The authors gave 
a description of the current and possible future 
signalling and associated system control 
arrangements. They finished with a look into the 
future requirements of new maintenance and 
operational procedures as well as the 
development of rail industry personnel 
capability and competencies.

Morning tea was then taken, and members 
had a chance to view some of the exhibits that 
had been set up by the Sponsors of the 
Technical Meeting.

The major sponsors were:
Rail Networks from Melbourne, Australia;
United Group – Australia;
McML Systems – Queensland, Australia;
Ansaldo STS – Australia;
Siemens – Australia;
Boleh Consulting – Sydney, Australia;
Westinghouse Rail Systems – Australia;
Maunsell AECOM – Australia.

Members gather round a point machine at Papakura
photo:  Alan Neilson

General View of Britomart Underground Railway Station with approach tunnels in thee 
distance and an Auckland Area DMU in the platform

photo:  Tony Howker

General view of New Lynn Trench project where work is in progress to lower the railwayy 
into a concrete trench and do away with the level crossing that sits on a complicatedd 

road junction complete with a roundabout right on the level crossing! When finished thee 
railway will have been placed under the road junction and will allow furtherr 

developments to take place including a new bus-rail interchange
photo:  Tony Howker
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Following the morning tea break Jan Stelmach 
(D’ACE Design and Consulting Engineers) gave a 
presentation on the “Proposed Electric Traction 
System for Auckland”. The paper gave an overview of 
the Auckland system that was going to be electrified 
with a 25kV overhead system using a simple rail 
return. He also described the general requirements 
for the fixed railway infrastructure and discussed the 
processes and tools that were used to determine the 
most appropriate traction system for the Auckland 
Area. The challenges encountered and the solutions 
found during the process were also described.

The morning session was completed by a lively 
presentation by Andrew Blakey-Smith (Andrew
Blakey-Smith and Associates) and Allan Neilson 
(ONTRACK) on the subject of “Earthing and Bonding; 
Emerging Australasian Practices” The presentation 
explained how the design of earthing and bonding 
systems were well documented by various railway 
authorities and administrations but frequently 
applied inappropriately as the origin of some of the 
practices and criteria often seemed to have been 
forgotten. Solutions were frequently subject to 
subjective philosophical decisions and much faith did 
seem to be placed in highly accurate modelling 
derived from input data and assumptions of dubious 
accuracy. The international signalling fraternity had 
made great strides in recent times with a top down 
approach to their contribution to overall rail safety 
with a consequent harmonisation of standards which 
the authors would like to see extended to earthing 
and bonding standards. The paper also set out to 
ensure that all key aspects of this cross-disciplinary 
subject were understood and set out parameters for 
good design and installation practices applicable in 
both Australia and New Zealand.

Lunch was then taken with some more time 
available to see and ask questions at the trade 
stands.

The afternoon session then continued with a 
paper by Robert Piper, Ken Ashman and Myles
Radford, all from ONTRACK, on the subject of 
“Interfaces and Complexities Affecting Signalling 
Works – DART and AEP”. The three authors explained 

“Ello,ello,ello – wots this then?”
Noel Burton, Tony Howker amongst others lookingg 
at a 1920s Westinghouse M2 point machine 
complete with modified point controller at Papakura

photo:  Peter Symonds

Lunch on Sunday was at 
the private Signalling 
Museum near Hamilton, 
owned and operated by 
Ken Ashman (one of the 
presenters at the Friday 
Technical Meeting) 

photo:  Alan Neilson

in turn some of the complexities of carrying out installation on 
a live, mixed traffic railway with minimal impact on train 
operations. They illustrated their paper with presentations on 
several sites in the Auckland Area where doubling of several 
sections of single line were taking place with associated 
signalling alterations.

The final presentation of the afternoon was given by John
Skilton (ONTRACK) and James Clendon (Booz & Co.) The 
subject was “Signalling Considerations for Electrification of 
the Auckland Metropolitan Rail Network” The presentation 
examined the resignalling requirements for the AMRN to 
provide electrical immunisation and provide a control system 
which meets the operational requirements of the railway. The 
authors also gave an overview with an in depth analysis of the 
requirements for train protection and train detection systems.
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A view of modified BR MK2 Stoc
housing a diesel generator for a
the coach  instead of slam doors

Who can you recognise?
Amongst the members at Br
Tony Godber, Charles Page, 
Richard Flinders, Les Brearle

Kiwi-Rail ex-liveried Tran
through Papakura. These
between Palmerston Nor
term aspirations to exten

the future
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After the break for afternoon tea, there was a panel 
session chaired by Tony Howker (Past president IRSE) 
which considered the theme of Driver Interfaces to the 
New Auckland Metropolitan Area Signalling System. 
Other members of the panel were 

Bill Guest representing drivers from Veolia, Greg
Hight, Kiwi Rail (The NZ freight train company), Ian 
Cotton, ONTRACK Operations, John Skilton ONTRACK
S&C Manager and Alan Neilson, Electrical and Traction 
Manager, ONTRACK.

A lively discussion ensued between the panel and 
the rest of the audience covering such diverse subjects 
as Speed v Route signalling, ATP, route indicators, 
flashing aspects, 4-aspect signalling and dynamic speed 
indicators.

The conference finished with Peter Symons Country
Vice-President, giving a vote of thanks to all the 
presenters and panel members for a most interesting 
and successful technical meeting.

Later that evening, members and partners attended 
the convention dinner at the Heritage Hotel where a 
lively evening ensued!

On Saturday 8 November, a series of technical visits 
were made, firstly to Papakura via Special Train, which 
is to be the southern limit of the proposed 
electrification. There the members inspected some 
signalling alterations plus a rewired Westinghouse Style 
“L” all electric frame which had been installed in the 
late 1940s.

The second inspection visit then took the members 
to Britomart, Auckland’s main terminal station. This 
station had been built on the site of Auckland’s original 
station which had been abandoned in the 1920s. The 
station is approached by tunnel and is one of the very 
few underground diesel train stations in the world. The 
members split into separate groups and had conducted 
tours of the signal control room, the interlocking room, 
the Auckland metro area control and the station security 
control centre. After lunch at the station the members 
then visited two further sites in the Auckland Area to 
view signalling works that had recently been carried out.

Dinner that evening with partners was held at the 
Fortuna Restaurant which is part of the Sky Tower 
complex in the heart of the city. The opportunity was 
given to ride to the viewing gallery before the dinner and 
view the whole of the Auckland bay region from 600 
feet above sea level.
The Sunday was a family day out by coach visiting the 
Gembrook Railway, a heritage railway about 30 miles 
south of Auckland operated by restored steam 
locomotives. This was followed by a visit and lunch at a 
private Signalling Museum near Hamilton owned and 
operated by Ken Ashman (one of the presenters at the 
Friday Technical Meeting) This allowed members to 
relive old memories of their youth as well as showing 
younger members how signalling was carried out 30 
plus years ago! John Aitken (Australasian Chairman) 
then expressed the Institution’s thanks to the NZ 
organising committee for a wonderful meeting with 
everyone saying how good it had been and not to wait a 
further 20 years before having another meeting in New 
Zealand. Everyone then boarded the coach for the ride 
back to Auckland and their separate ways.

ed BR MK2 Stock now with a Driving cab at one end for push-pull working, plus a compartment 
generator for air-conditioning and heating and two sets of sliding power doors in the middle of 

ad of slam doors at either end                photo:  Les Brearley

recognise?
members at Britomart Station are Peter Symons, Robert Baird, Richard Bell, Ashley Pyle, 
 Charles Page, Wayne McDonald, Malcolm Menadue, Tom Devaney, Mike Donald, 
ers, Les Brearley, Don Weerakody and Robert Taafe

photos:  Tony Howker

ex-liveried TranzRail unit 5080 and unit 4790 heading a Wellington – Auckland freight train 
Papakura. These trains load to around 2000+ tonnes and will have been electrically hauledd 
Palmerston North and Hamilton where the diesel units would have taken over. There are longg 
rations to extend the Auckland Area electrification through to Hamilton and thus some time inn 

the future this particular freight train would have an electric locomotive at the head end
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UK Freelance Signalling Contractor
by John Dougan, M.Eng, C.Eng, MIET, MIRSE

AAAAsk most people what they think about freelance contractors, 
and I doubt the IRSE NEWS would be able to print the responses.

With most people in the railway signalling industry actually 
being employed by medium to large sized companies, it’s no 
wonder the lonely freelance contractor is so misunderstood, or 
overlooked.  If you don’t believe me, look at the annual log-book 
review that needs to be completed by your line manager! 

Like many, there really is no average or typical day.  But when 
you work with more than one company (I can sometimes being 
carrying out work for anything up to four different Clients at the 
same time), that ‘typical’ day becomes even more remote.

These days it is vital to have multiple clients, for at least three 
good reasons:-

It provides a greater variety of work to gain experience from – 
either in different roles, exposure to different project remits, or just 
differing technology – whilst building your network as wide as 
possible.

It provides better protection against IR35 (HMRC regulations 
about taxation) – an emotive issue you might say.

And most importantly – it reduces your reliance on one client – 
essential when clients like Network Rail and larger contractors go 
through phases of culling all non-employees. 

Some days you have to visit the Client’s premises, other days 
you will work from home or your own premises.  Either way, the cup 
of tea I call breakfast, is the only chance to reflect on what I am 
doing that day, where I’m going, who I’m meeting, and what I need 
to take with me.  That’s when the traditional ‘to-do’ list comes in 
handy.

So I set off to meet the client as Seven Rail Engineering, usually 
to return designs I’ve just finished checking (with error reports), 
discuss the issues found with the designers, update the Design 
Manager on the broader implications for the project and 
programme, before getting an update on the latest changes on the 
project.

A good day will also involve a heated debate about the 
technical merits of one way to design a circuit against another, or 
the upgrade of earthing in an existing location cases, or maybe 
some good old yellow bonding.  It gets the grey cells working.

A Day in the Life of a ......

 Then there’s always the boring bit of filling in timesheets both 
for the Client’s own allocation processes, and for payment.  Finally 
I leave again, with another pile of designs for checking. 

I try to visit each of my clients once a week, but no more than 
that.  Unfortunately it’s just another drawback of HMRC taxation 
regulations.

On my return, I have to pick up mail which no doubt includes 
correspondence from the HMRC or the accountant.  On an 
average week, at least half a day is taken up by business 
correspondence including PAYE and VAT payments, keeping 
accounts up to date, business banking etc.

And then there are always the emails: trying to get 
Professional Indemnity insurance; chasing up the agency for 
missed payments; safety or standard briefs; expenses; or just 
trying to negotiate external assessments to renew my IRSE 
licences.

The day is nearly gone and when most might be thinking about 
their dinner – I’m just about to start some real work – as I 
redecorate the dining room.  But not with paint or wallpaper – no 
I’m redecorating with the latest through circuits that need 
checking against location and signalbox wiring designs.

At some point late in the evening, after I’ve finished my dinner, 
I sit back for a few minutes only to remember that I have an 
assignment due, and so I now have to pick up the university books 
and continue with my studies.  At least it’s a small break from 
engineering as I’m studying an MBA. 

Why you might ask?  Well with an increasingly complex world 
of financial and commercial issues (including accounts, taxation, 
legislation etc), stakeholder management, client relationships and 
business opportunities beyond the railway: today’s freelance 
engineer needs to be broader than ever before, armed not only 
with technical skills but management skills too.

But then you could argue that, in this respect at least, 
freelance and employed engineers have more in common than 
they think. 

Providing feedback too 
Client’s designers onn 

through circuit design

Discussing issues with 
the Client's Design 
Manager and CEM
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Curiosity Corner

"Catching them young - a future Signal Engineer?"

James Howker, aged 8, trying the locking on a restored 
1920s McKenzie & Holland Frame under the watchful eye of 
Ken Ashman. 
     James’ sister, Jasmyne watches through the window.

Photo taken at Ken Ashman's Signalling museum in Hamilton, New Zealand on 
the occasion of the visit by Australasian members

photo:  Tony Howker

Crossword No.9
by Locking Fitter

Across
7 While all around are losing theirs, keep yours (6)
8 A President at Epsom’s Races Station (6)
10 A saintly President (7)
11 You can have a “Train” or “Wrong Line” one (5)
12 An Isle of Wight station (4)
13 He could be black, silver 
 or even a member of Council in 1965 (5)
17 A type of relay interlocking (5)
18 The X in NX (4)
22 A Presidential station (5)
23 A cotton-based plastic, invented c1900 (7)
24 Type of block working used for “The Silver Jubilee” (6)
25 Pastry topped with icing, nuts etc (6)

Down
1 The location of the CTRL railway Control Centre (7)
2 A railway signalling company (7)
3 Describes a type of relay (5)
4 The 1981 Annual Convention venue (7)
5 A positive electrode (5)
6 To seize by force (5)
9 Of equal measure (9)
14 A World War II President (7)
15 To show an aspect or indication (7)
16 Location of ProRail’s headquarters (7)
19 An acronym found on the Glasgow Subway, for example (5)
20 A place of public discussion (5)

What do you think your editor thinks of this one?

Caption Competition

The curious picture this month was taken by Martinn 
Sausins during the recent IRSE visit to Poland.. 
The full visit report should appear next month.
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IRSE

Younger Members  Annual Seminar  — Glasgow
Thursday 20 November 2008

This year, for the first time in the recent history, the annual seminar for the Younger Members 
was held in Glasgow, Scotland.  This decision was largely based on the fact that the current 

chairman is Scottish, but nonetheless the YM have ignored Scotland for too long!

he day dawned, unsurprisingly 
cold, but surprisingly sunny!  We 
descended on the Teacher Building in 
Glasgow in great numbers, 100 in total for 
a morning of lectures.  Alan Fisher, the 
IRSE President welcomed the attendees 
with a stirring address encouraging us to 
ask questions and challenge historical 
practice at all opportunities! Bill Reeve
from Transport Scotland then inspired the 
attendees with all the rail projects that are 
being undertaken within Scotland and the 
corresponding opportunities for our 
careers.  Various project talks then 
ensued covering the following projects:

  Airdrie to Bathgate – Mike Burns
and Graham Kelly, WRSL;

  Glasgow Airport Rail Link – Alan King
and Jim Gillies, Network Rail;

  Edinburgh Tram – Susan Clark, TIE 
Ltd;

  World Class Railway – Chris Hassall,
Network Rail.

Many thanks to all the speakers for their 
effort and time.

After an excellent buffet lunch, the 
attendees all assembled (very promptly, 
after threats of abandonment) at the 
buses to journey to the new West of 
Scotland Signal Centre.  We were given a 
sneak preview of the new control centre, 
which is due to be operational by 
Christmas.  The group split into three and 
rotated around the centre and were 
taught about various aspects of the 
building and technology utilised from the 
following:

 Westlock – George Rowntree, WRSL;
 Modular Control System – Martin

Grey, GETS;
 Building a Control Centre – Allan

Black, Network Rail.

Lynsey Hunter introduces the seminar

Alan Fisher provides a stirring welcome

The Operating Floor of the
West of Scotland Signalling Centre

Graham Kelly, Alan King, Jim Gillies and Mike Burns answer questions 

West of Scotland 
Signalling Centre
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all photos in this article:  Ian Allison
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ask questions and challenge historical 
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attendees with all the rail projects that are
being undertaken within Scotland and the 
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careers.  Various project talks then 
ensued covering the following projects:

  Airdrie to Bathgate – Mike Burns
and Graham Kelly, WRSL;

  Glasgow Airport Rail Link – Alan King
and Jim Gillies, Network Rail;

  Edinburgh Tram – Susan Clark, TIE 
Ltd;

  World Class Railway – Chris Hassall,
Network Rail.

Many thanks to all the speakers for their 
effort and time.

After an excellent buffet lunch, the 
attendees all assembled (very promptly, 
after threats of abandonment) at the 
buses to journey to the new West of 
Scotland Signal Centre.  We were given a 
sneak preview of the new control centre, 
which is due to be operational by 
Christmas.  The group split into three and 
rotated around the centre and were 
taught about various aspects of the 
building and technology utilised from the 
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 Westlock – George Rowntree, WRSL;
 Modular Control System – Martin 

Grey, GETS;
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Black, Network Rail.
Thanks to all the presenters.  Special 
thanks go to Peter Allan, WRSL, who 
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Alan Fisher provides a stirring welcome
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Merit Award: Peter Cuffe 
During the recent IRSE Technical Visit to Poznan and Woltszyn in 
Poland at the end of November, the opportunity was taken to 
present Peter Cuffe (Fellow) with an IRSE Merit Award.   

This was awarded by Council in 2007 in recognition of Peter’s 
long service in the Institution and particularly for his assistance over 
many years in organising technical visits and conventions in Ireland.  

Despite taking so long to present him with the award, the 
logistics of getting both the recipient and the award in the same 
place at the same time proved too difficult, and the photograph 
shows Peter being congratulated by the President, Alan Fisher 
pending despatch of the merit award plaque via Royal Mail to Peter. 

IRSE COUNCIL MEMBERS          
SESSION 2008/2009 

Amendments to the list published Issue 139 of IRSE NEWS: 
 
Ian Allison has been Co-opted by Council as a Voting Member 
to replace Jerry Ricketts who has resigned.  
 
Christine White is appointed as a non-voting officer in the 
post of Membership & Professional Development Manager. 

Peter Cuffe and Alan Fisher in Woltszyn on Saturday 29 November 2008 

Thanks to all the presenters.  Special 
thanks go to PPeter Allan, WRSL, who 
tirelessly supported this site visit. 

The success of this seminar was 
largely due to the dedicated team of 
Younger Members (YM) who had 
volunteered: LLynsey Hunter, Steve Wright, 
Jonathan McAllister and SScott Moir worked 
to produce a world class seminar which 
stood up against any professional event. 

The YM managed to maintain a free 
ticket price for this event due to the kind 
sponsorship of the event by the following 
companies: Transport Scotland, Halcrow 
and Atkins.  Many thanks to our generous 
sponsors. 

Feedback was extremely positive with 
60 feedback forms returned, and over 
95% stating they felt that the seminar fully 
achieved their expectations.  The feedback 
also proposed a few other topics that 
would be of interest for future seminars, 
the YM committee have taken note of 
these and are working to incorporate them 
into next year’s programme. 

Thanks to everyone who attended the 
day.  The Younger Members will be putting 
on various events in the coming year.  If 
you would like to be informed of these by e
-mail then please send your contact details 
to younger .members@irse.org . 

Lynsey Hunter 

Chris Hassall  
and Susan Clark 

 
Martin Grey 
 
 
 
 
 
 
 
 
 
 
 
 
 

George Rowntree 
 
 
 

Technician’s 
Overview 

Photo:  Roger Phelps 
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The introduction day  (aimed at young 
engineers and those new to the industry -  
but meaty enough to offer interest and 
challenge to the more mature attendees) 
explored the ways in which we can learn 
lessons of the past and take those on to 
support new ideas for the future.  

A significant number of the present-
ations were made by young engineers, 
outlining their experiences on interesting 
projects.  Amongst the presentations, the 
issues of managing design change, using 
appropriate technology, modular signalling 
and sustainability were key topics 

addressed.
The close of the first day of the 

conference saw around 100 delegates 
congregate at the Porter House in Covent 
Garden for an informal social event and 
opportunity to continue debating topics 
that had been raised during the day’s 
lectures.

The main conference commenced with 
a key-note session focused on an overview 
of Network Rail’s response to ‘the challenge 
of new technology’, complemented by an 
overview of Russian signalling development 
and implementation of efficient, modern, 
systems to meet their signalling needs.

The next session explored project 
experiences, with two case studies based 
around metro system upgrades and a 
further two papers exploring maintenance 
and design strategies and how to make 
projects Independent Safety Advisor (ISA)  
friendly (sub titled ‘how to make ISAs 
project friendly’)!  This then led on to the 
experienced gained through some more 
novel approaches, exploring the GO Transit                   
infrastructure improvement programme at 
Union Station, use of standard industrial 
automation within interlocking equipment 
and investigation of lightning 
over-voltages.

A more strategic look 
was then taken at issues 
such as integration of 
railway control systems, 
competency management 
and product line 
management.

The latest international conference in the 
IRSE’s ‘ASPECT’ series was held from the 
24 to the 26 September, 2008.  

ASPECT 2008 saw over 250 partici-
pants, representing 78 different organi-
sations from 19 countries around the 
world, get together to explore developments
within railway Automation, Signalling, 
Performance, Equipment, Control and 
Telecommunications.

In all, delegates heard presentations 
from 32 speakers, representing 23 
different organisations and coming from 
10 different countries.  In addition to this, 
they were able to explore the conference’s 
exhibition, with 23 organisations exhibiting 

this year, and enjoy ample networking 
opportunities with their peers – both 
during the conference breaks and the two 
evening social events.  To round the 
conference off, two technical visits were 
also arranged for the Saturday morning –
one to the Tubelines test track at Highgate 
and the other to the London Transport 
Museum store at Acton – both of which 
were well attended.

So, enough of the statistics.  This year 
the IRSE President, Alan Fisher, has chosen
to continue his predecessor, Wim Conerad’s , 
drive towards ‘sustainable signalling’ -
challenging the world of process.  He has 
targeted the paperwork mountain that we 
seem to create when delivering systems 
and solutions, especially the effort required 
when applying the same generic system to 
another part of the same railway, and is 
asking ‘where is the added value’?  Noting 
that current practices have cost, time and 
resource implications, Alan has posed the 
following questions for the institution to 
tackle during his year at their helm:

Why are these additional costs being 
generated?
What efforts are being wasted?
What can we collectively do better?
What part does the customer play in 
cost generation?

With this in mind, each of the sessions of 
the ASPECT 2008 conference focused on a 
different element of development within 
the industry, looking to see where future 
opportunities lie in both technology and 
process.

The close of the second day of the 
conference led to the formal conference 
Dinner at Lords, the home of Cricket.  
Whilst a few delegates were transported 
into another world whilst staring awe struck 
at the (miniature) ‘Ashes’ trophy, the rest 
continued to develop contacts with their 
peers and expand on the days topics.  
(Editor’s Note:  “The Ashes” is the trophy 
strenuously fought over in a regular series 
of Test Cricket matches between England 
and Australia.)

The final day of the conference 
commenced with a look at emerging 
technological approaches, such as 
driverless metro operation, vital data 

communication and research into track 
circuit shunting characteristics.  This was 
followed with a few emerging method-
ologies related to timetable scheduling, 
system safety cases, safety assurance and 
formal validation methods.

The conference then drew to a close 
with a session on innovative technology, 
with presentations on the Network Rail 
STAMP programme, train positioning by 
video image analysis, new approaches to 
train control via rail transmission and 
improvements in European rail interoperability
through availability of operational information.

Feedback suggests that the conference 
was very well received and plans will soon 
be drawn up for the next conference in the 
ASPECT series.

Building on ASPECT 2008, Alan Fisher’s 
main lecture programme will continue to 
explore the challenge that he has set for 
the institution.  Further details of the 
programme can be found at www.irse.org  

Dr. Daniel Woodland
Chairman, IRSE ASPECT 2008
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You might think origami is purely the art of folding paper, but 
engineers these days are using these ancient oriental techniques 
to help solve some of the world’s great challenges.  Applications 
include the use of origami in collapsible packaging to help in 
recycling processes, folding mechanisms for use in the 
deployment of satellites and telescopes, airbags for cars, and 
origami structures for use in nano-technology and medical 
diagnostics. 

This quietly unfolding new field of Origami Engineering is the 
inspiration behind Engineering Council UK’s new ‘Promoting the 
Profession’ marketing campaign.    

ECUK, the body responsible for regulating the engineering 
profession, and for developing and maintaining standards, is 
working with the 36 professional engineering institutions in the 
UK, to boost the number of engineers achieving professional 
status through Chartered and other categories of professional 
registration.   

“Origami is the embodiment of skilful design, using everyday 
materials economically to solve complex problems.  This seemed 
to represent today’s engineering values superbly”, explained 
Andrew Ramsay, ECUK’s Chief Executive. .“Our campaign uses 
origami images to reinforce the key message that professional 
recognition through Registration as a Chartered or Incorporated 
Engineer or as an Engineering Technician can dramatically 

improve the career prospects of knowledgeable, experienced, 
committed engineers and technicians.  Our research 
demonstrates that those engineers and technicians who achieve 
formal professional Registration have enhanced professional 
status, higher earnings potential and greater influence both at 
work and out in the wider world.  It is absolutely vital to the 
economic future of the UK that our engineers and technicians 
have their professional status, skills, talents and hard work 
properly recognised.”   

Andrew Ramsay believes the 250 000 currently registered 
professional engineers and technicians are vital to the future 
development of the profession.  “We need the current generation 
of professionally recognised senior engineers to actively 
encourage and enthuse early career engineers, and those 
coming though the universities and colleges, to apply for 
Chartered Engineer, Incorporated Engineer and Engineering 
Technician status as early in their career as possible.  Everyone 
can play their part in ensuring the brightest young people are 
attracted to engineering, and that means we need to maintain a 
strong and robust engineering profession”.  Engineers and 
technicians wishing to access the materials for use in their 
places of work or universities and colleges, or simply to find out 
more, can do so via the campaign website at 
www.TheNextStep.org.uk.   

How Origami Unfolds to 
Promote Professional 
Values in Engineering 

 

UK Engineering Profession 
Launches New Promotional 

Campaign 

Curiosity Corner continued…..    Back in 2003: 
BID FOR WORLD'S LONGEST PAPER TRAIN IS OFF TRACK 
From the Northern Echo, first published Saturday 11 Oct 2003. 

An attempt to gain a place in the Guinness Book of Records by creating the longest-ever paper train has run into trouble. 
The National Railway Museum (NRM), in York, had joined forces with the British Origami Society to create a paper train that was 

1,550 wagons long. 
But the record-breaking piece of art has been rejected by Guinness officials because it is too specialised.  The paper train had a 

specially designed paper version of Stephenson's Rocket at the head. 
As part of the bid, folded wagon contributions were sent in from all over the world, including Columbia, the US, Germany, Japan and 

Honolulu.  Visitors to the National Railway Museum and members of the origami society then added their own 
wagons and eventually made a train that stretched for 254.82 metres. 

If you fancy a bit of paper-folding yourself, try:    http://www.trainweb.org/tgvpages/papermodels.html#atl    
There are lots of TGV variants to download 
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Western Section 
Peter Duggan welcomed AAlan Fisher, President of the IRSE, to 
the Annual General Meeting and technical meeting, held in 
Swindon on Wednesday 1 October 2008.  Peter then introduced 
Paul Robertshaw, Level Crossing Engineer and PPhil Waddingham, 
Project Manager, both from Westinghouse Rail Systems Ltd.  

Paul and Phil are both career railwaymen and are 
based at WRSL’s York office and had attended the 
event to give their technical paper “WESTeX Level 
Crossing Solutions”. 
 The technical paper was profusely illustrated 
with a range of photographs and drawings which 
demonstrated the operation and application of the 
products and services that form the WESTeX family 
of level crossing solutions.  Phil started the evening 
by explaining the background to WESTeX.  He 
explained that WESTeX is not a single product, but a 
series of initiatives to reduce the overall cost of all 
types of level crossings using efficiencies gained 
from new working practices, challenging existing 
standards and making appropriate use of 

technologies new to the UK railway.  One element of this is the 
Level Crossing Predictor (LCP, also known as Grade Crossing 
Predictor GCP).  The LCP has a range of applications but is ideal 
for User Worked Crossings (UWC).  The LCP used by WRSL has 
been used extensively by Invensys Rail Group sister Company 
Safetran Systems Corporation, with over 40 000 in service 
worldwide.  In a UWC application the output from the LCP is a 
single relay, energised if there are no trains approaching the 
crossing, or de-energised if there is a train on the approach.  
That single relay output is all that is required to control Miniature 
Stop Lights and audible warnings if required.  A conventional 
solution for a simple crossing requires at least six track circuits, 
twelve treadles, four location cases, power supplies to the 
remote locations, often in excess of 3000 m of cabling and cable 
route, a minimum of eight Insulated Rail Joints and 
approximately 45 relays.  The LCP equivalent simply uses one 
location case, four rail connections at the crossing, and 
termination bonds at either end of the protected area. 

Paul explained the physics behind the LCP.  The LCP is 
simply an audio frequency track circuit which injects a constant 
current into the track via a pair of transmitter connections at the 
crossing, and looks for a return of the current through a pair of 
receiver connections also at the crossing.  At both extremities of 
the protected area – on either side of the crossing - a shunt is 
put between the rails.  In areas where no other signalling is 
used, this shunt is simply a copper bond, but the system can be 
overlaid on existing train detection by the use of appropriate 
narrowband or wideband shunts.  These operate as a short 
circuit to LCP frequencies, and an open circuit to existing 
systems.  In addition the frequency of operation of the LCP is 
selectable in 1Hz steps from around 45Hz to 999Hz.   

The rails can be modelled as being a simple impedance, so 
current flows from the transmitter through the rails to the 
termination shunt and back to the receiver – this happens on 
both sides of the crossings.  When a train enters the protected 
area, the axles shunt out this signal, and as the train moves 
towards the crossing, the amount of impedance in the circuit 
reduces.  Since current is constant and impedance is falling, the 
voltage measured at the receiver also falls.  The relationship 
between Voltage at the receiver and the position of the train in 
the LCP track circuit is called the EZ curve.  Four simple rules 

Scottish Section 
The Section’s chairman, Alistair McWhirter, welcomed 45 
members and 25 guests to the second lecture on the 
Section’s calendar on Thursday 13 November 2008 in 
Glasgow:  ERTMS and Climate Change – a Wake-up Call for 
Signalling.  This talk was given by RRichard Lockett – Head of 
Strategy for the European Railways Agency (ERA).  

Richard started his 
talk by outlining the 
core activities of the 
ERA, and their role in 
supporting the 
European Community 
in establishing an 
integrated European 
railway.  Part of this 
process involves the 
development and 
implementation of 
Technical Specifications 
for Interoperability (TSI), 
and how the Agency’s main task is to manage, and facilitate, a 
common approach to safety and cross acceptance of national 
rules.  

The talk then moved on to the objectives of the Agency and 
how a common approach to safety can open up the European 
market for the supply of goods and services.  Richard then 
went on to talk about the importance of opening up the rail 
market to competition and how this is essential to drive down 
costs and expand the high speed network within the member 
states.  It was highlighted that the expansion of high speed 
routes was essential for the sustained growth of the economy 
and how rail usage in the UK alone is expected to grow by 
approximately 40% in the next ten years.  Richard then gave 
examples of the expansion of the high speed market within 
Europe and how airlines retire from the market when high 
speed lines open.  

From here the talk moved on to the benefits of a uniform 
approach to railway rules and regulations.  By introducing 
transparency to the implementation of new systems, projects 
could avoid repeating assessments of the same risks, 
reducing both time and cost.  Richard then went on to 
introduce a new word to the Scottish railway dictionary, 
“bespokery”.  He talked about the importance of avoiding this 
for new works and equipment and how an open market for 
equipment and components leads to the obvious economies 
of scale and could introduce a usable second hand market.  

Richard then talked about how rail is progressing at the 
moment.  He gave an example of how a 390 km, four hour, rail 
journey from Heathrow to Schiphol had to cross 10 system 
boundaries.  This example showed how each new project was 
setting its own system boundaries and how ‘closed’ systems 
were still being developed.  The talk then went on to the 
engineering fascination with Safety Integrity Levels (SIL) and 
how different parts of the system had different SIL levels and 
how engineering could produce a common approach to an 
overall system SIL and not just develop individual parts.  

The vote of thanks was given by SSteve Muirhead and the 
section would like to thank Richard for making the trip to 
Glasgow and giving this informative talk.  

Stephen Wright  

Richard Lockett addresses the 
Scottish Section on 13 November 
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can be established: If the value of EZ is falling, there is a train 
approaching the crossing.  If the value of EZ is rising, there is a 
train moving away from the crossing. If the value of EZ is 
steady, then the train has stopped, and if EZ is zero the train is 
at the crossing. 

This offers the opportunity to take the extra step of 
analysing the EZ curve to predict when the train will arrive at 
the crossing.  This ‘prediction’ allows a constant warning time 
to be given to road users regardless of the speed of an 
approaching train – thus significantly increasing the safety of 
the crossing as users gain increased confidence in the 
accuracy of the warning.  Phil used a chart of over 1,000 train 
movements over an LCP protected crossing in Australia to 
indicate the reliability of the system.  For train speeds of 
between 43 mph and 60 mph (70 and 98 km/h respectively) , 
the average warning time was 23s, the longest 25s and the 
shortest 21s for a selected 20s warning time.   Paul continued 
to explain how the LCP has capability built into it to deal with 
more complex situations such as the position of a station on a 
crossing approach, or where multiple crossings have 
overlapping protection areas.  The paper moved on to look at 
how other technologies can improve system safety.  For 
example the use of key switch controlled power barriers at 
UWC’s was explained, and proposals to use improved, active, 
signage and identifiers of usage such as swipe cards or 
infrared controllers.  The way in which LCP is commissioned 
was explained, with very little configuration necessary.  
Standard drawings and a standard location case are used, with 
engineering design basically involving working through a 
question and answer sheet which provides information which 
is then entered into the LCP through a keypad and display 
screen based menu system.  Testing is carried out by following 
a series of steps to allow the system to self calibrate based on 
a series of shunt tests at specified points in the crossing area. 

    The GCP3000, the current 
version of the system, is 
generically approved for use 
in the UK on non-electrified 
lines following a series of 
trials, and the first live 
installations will be 
commissioned shortly.       
     WRSL is also working with 
Network Rail to get the latest 
version of the system, 
GCP4000, approved for use 
in the UK.  GCP4000 offers 
full integration of all systems 
such as event analysis and 
recording; template based 
design and a single-person 
set up and diagnostic system.   
     WRSL is also seeking to 
introduce the Safetran S60 

Barrier Machine to the UK which will further offer opportunities 
to significantly reduce the costs of level crossing 
implementation.  Finally Paul explained how the GCP could be 
used together with Honeywell radar detection systems to 
implement the new NR Automatic Full Barrier Crossing system. 

At the end of the presentation, a number of questions 
ensued clarifying issues mentioned.  The Vote of Thanks was 
given by PPeter Martell.  

Mark Glover 

WesteX can be applied 
effectively to both simple and 
complex crossings 

York Section 
The Vice Chairman, JJohn Maw, welcomed 34 members and two 
guests to this second Technical Meeting of the 2008/09 
session, held in York on Tuesday 4 November 2008.   

John then introduced DDave Scarth, Senior Project Manager, 
Network Rail and GGrant Sparks, Senior Programme Manager, 
WRSL and invited them to give their talk “Signalling Equivalent 
Units”. 

Dave began by explaining the background of Signalling 
Equivalent Units (SEUs) and the objective of Network Rail (NR).  
This was to give a comparison of costs between suppliers, from 
project to project and from delivery unit to delivery unit.  Earlier 
efforts to define volumes of signalling work had been tried in 
the past but none gave a linear relationship between volume 
and cost.  However in 1996, looking at data from historical 
schemes revealed that scheme size and complexity is 
adequately represented by the number of outputs.  He went on 
to describe that main, subsidiary, banner and shunt signals; 
controlled point ends; level crossings; releases; slots; ground 
frames and Train Ready to Start (TRS) plungers were included in 
the count to make up an SEU.  Things that are not counted are 
input functions such as point detection, train detection and axle 
counter heads. 

Within an SEU costs that are covered are all direct signalling 
costs, all telecommunications costs required to support the 
signalling, all direct power costs, civil engineering works 
required to support the signalling, insulated rail joints, civil 
engineering work associated with level crossings, control 
systems NR project team costs and NR enabling works.  Costs 
that are excluded include Permanent Way alterations, safe cess 
pathways and any other non-signalling related works.   

A typical cost breakdown might be, NR project management 
team 15%, signalling 30%, telecommunications 10%, 
permanent way 5%, civils 20%, Electrical & Mechanical 15% 
and NR enabling works 5%.  Typical SEU counts for WRSL 
projects were North Erewash Phase 1a, 147, North Erewash 
Phase 1b, 101, Lincoln 123 and Nottingham Station 300.   

It is expected that in the Office of Rail Regulation Control 
Period 4 (2009/14) approx 5200 SEUs need to be delivered.  
Delivering costs on or near the SEU curve have their own 
challenges with those schemes with less than 100 SEUs being 
more difficult to achieve.  For the client the use of the SEU 
curve provides a forward looking projection of the expected cost 
of a scheme, the expected price based on the forward SEU price 
at the mid point of the scheme and being able to predict 
efficiency targets.  There are also difficulties that are 
encountered against efficiency targets, which include the 
client’s local team preferential engineering, scope change 
during the project, limited possession times, inflationary costs 
i.e. the price of copper and axle counter data.  Also differing 
SEU costs, for example a TRS plunger is counted as one SEU 
but so is a level crossing!!  

In conclusion Dave went through the efficiencies that need 
to be made in 2009/14 and emphasised that these were to be 
made on Network Rail as well as its Contractors. 

A lively question and answer session followed with Paaul 
Hepworth, Paul Young, Ian Hirst, Paulo De Cicco, Simon Cooper, 
Alan Lowe, Robert Wood, Brent Conland, Denis Bowlby, Ron 
Gilbert, Tony Kornas and QQuentin MacDonald all contributing.  

The Vote of Thanks was given by TTony Kornas of WRSL who 
sponsored this meeting.  

John Maw 
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York Section 

2009 ANNUAL DINNER DANCE 
The 2009 Dinner Dance will be the 51st annual dinner dance and this ever-popular event will be held on Friday 20 March 2009 

at the Royal York Hotel, York.  The reception will be at 19:00 hours for dinner at 19:30 hours in the Convention Suite.  Dancing will 
follow the dinner until 12:30 am. 

The IRSE President elect, Mr FFrans Heijnen and his wife AAlphonsine have kindly accepted the section’s invitation to be our 
guests of honour.  We would therefore, like to invite all other members and their guests to join us for what is always a very enjoyable 
and informal evening. 

As in previous years it is expected that places will be extremely limited, so to ensure your place, please book early as 
reservations will be made on a "first come first served" basis. 

The cost of attending will be £39.00 per person with a discount of £4.00 per person applying if payment is received on or before 
28 February 2009.  So if you would like to attend, please complete a copy of the application slip below and send it along with your 
remittance to the Dinner Secretary. 

For members wishing to book accommodation, please note the change in venue, at the Royal York Hotel, a bed & breakfast rate 
of £49.50 per person sharing a twin or double room and a cost of a single room of £70.00 has been agreed.  Members wishing to 
take advantage of this offer must contact Ms Tracy Long direct at the:  

Royal York Hotel, Station Road, York, YO24 1AA [Telephone 01904 688 619] quoting "IRSE York Section 2009 Dinner Dance". 
Members will be responsible for settling their own hotel accounts and the York Section will not enter into any correspondence 
regarding hotel accommodation. 

 
Please note that this will be the only notice for this event and no other separate advice will be sent to members. 

 
------------------------------ ------------------------------------------ ------------------------------------- -------------------------------- 

 

 
 
I would like to reserve  ______________  places at the 2009 Dinner Dance  

 

and will be accompanied by:                                                                  
(please give title, initials and surname of those wishing to attend)  

 

I would like                              vegetarian meal(s). 

If possible I/we would like to be seated with:                                                      

I enclose remittance of £ ____________   
(cheques mmust be made payable to “IRSE York Section”) 

 

 

 

 

Signature  ________________________  

To: IRSE (York Section) From:   

  R H. Price     

  73 Bramley Garth     

  Appletree Village     

  York.     

  YO31 0PQ.     
  Tel:  01904 416 143 

Mobile: 07734 849 011 
E-Mail: rodprice@tics-ltd.co.uk 
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Younger Members Section 
HALF-DAY SEMINAR & THE 2008 EXAM REVIEW 

Thursday 15 January 2009 
1 Birdcage Walk, Westminster, London, SW1H 9JJ 

The AGM is the opportunity for Younger Members (YM) to tell their 
committee what they would like to see this coming term and to 
get involved in organising future YM events.  We would like to see 
new faces joining our organising team with a fresh ideas, 
enthusiasm and motivation.  

Paul Cheeseman, the Global Technical Director of Lloyd’s 
Register, will be addressing what is thought to be the most 
difficult of the IRSE Exam modules, the (in)famous Module 1 
(Railway Signalling and Communications) material at this year’s 
event.  Paul took the IRSE examination himself some time ago 
and has a very extensive knowledge in the railway signalling as 
well as the safety regime.  He has an ongoing involvement in the 
development and upgrade of the Yellow Book Safety Engineering 
(YB), which is a ‘bible’ for the Mod 1 and will be giving his talk 
based on the YB guidance.  This should not be missed by the 
exam candidates! 

Following Paul’s talk we will have an opportunity to hear one 
of our colleagues, JJesper Philips, one of the winners of the 2008 
Thorrowgood Scholarship.  Jesper travelled to North America to 
look at “how they do things differently” and visited equipment 
suppliers and railway operators in the Midwest.  

The IRSE YM is delighted to be able to present the second YM 
Forum paper, given by MMadiraju Ananthudu, of Indian company 
McML Systems on the topic of Driverless Metros.  

The exam review provides feedback on student performance 
in the past year’s exam (2008).  This is the only opportunity to 
meet with members of the Exam Committee.   

It is recommended that candidates considering taking the 
Exam in 2009 should attend.  

 
Please note that there is no age limitation for attendance at 

Younger Members’ events.  Attendance is free, but places are 
limited.   

To reserve your place send your contact details to: 
olga.wisniewska@lrrail.com as soon as possible.  

Programme details: 

13:00 – 13:15 Registration 

13:15 – 13:30 IRSE Younger Members’ AGM 

13:30 – 14:35 Paul Cheeseman, Lloyd’s Register 
Tackling the IRSE Exam - Module 1 Safety of 
Railway Signalling & Communications 

14:35 – 15:15 Jesper Philips, Network Rail, Thorrowgood 
Scholarship winner 

15:15 – 15:30 Tea & Coffee 

15:30 – 15:45 Peter Woodbridge, Exam Forum and the 
exam website 

15:45 – 16:00 Kenny Doggett, First YM International 
Technical Visit to Berlin and the future events 

16:00 – 16:45 Madiraju Ananthudu, McML Systems 
Driverless Metro, on behalf of the YM Forum 

16:45 – 17:00 Tea & Coffee 

17:00 – 19:00 2008 Exam Review 

Midland and North Western Section 
On Thursday 6 November 2008, the Section welcomed  
Claire Porter to the Network Rail Offices in the Mailbox 
Birmingham to give a presentation of her paper, previously 
presented in London in January 2008, “Integrated 
Communications and security systems – a Global Perspective”.   

There were 16 attendees on the evening and following a 
brief conduct of section business and news by the section 
chairman MMelvyn Nash, Claire was invited to give her talk. 

Claire began by introducing the two case studies around 
which the talk is constructed, namely the East London line and 
Dubai metro system.  There has been a huge change in the 
communications environment in the last decade or so and a lot 
is possible within communications which was not possible 
before especially within the mobile communications discipline 
which is growing rapidly.  The growth of 3G, mobile internet, 3G 
data cards and Blackberries give people access to data when 
travelling and the passenger environment and security is 
improved with CCTV surveillance, passenger information 
systems, advertising and news services. 

On the East London Line – part of the London Overground 
orbital system, £450 Million has been spent on a telecoms 
upgrade to provide the Oyster ticketing service, passenger help 
points, CCTV and Passenger information services at all 
stations. 

The Dubai metro system is a $38 Billion project and has a 
much larger telecoms scope which encompasses Radio and 
Public Address systems, clocks, Track to Train CCTV systems 
and on-board train cameras, as the metro is driverless.  The 
operational telecoms are based around a Synchronous Digital 
Hierarchy system operating at 155Mb/s as this is a proven 
system.  The security telecoms are based around a Gigabit 
Ethernet network which incorporates Voice over internet 
protocol (VOIP) and uses WiFi access points which are 
frequency shifted to a licensed 10 MHz band by the use of 
complex algorithms to provide Wi-Fi on the move.  This allows a 
fully integrated system of Traffic, power and communications 
systems and reduces costs as standard hardware can be used. 

Claire then went on to describe how emerging CCTV 
technologies can be used to recognise suspicious behaviour 
such as crowd control issues, left articles of baggage, criminal 
acts etc.  She concluded by explaining that changes in 
environment and advances in technology are driving the 
change for telecoms solutions. 

The floor was then opened for questions by the chairman.  
Questions were asked on the system capacities becoming 
exhausted, Wi-Fi security, CPU capacity for processing video 
images and transfer of the technology from Metro to main Line 
rail networks. 

At the end of this thought provoking talk and lively Question 
and Answer session, the Chairman commented on how quickly 
things have moved on in the telecoms field and invited the 
audience to thank the speaker.  Applause was freely given in 
gratitude to Claire for an excellent presentation. 

Ian Johnson 

A full transcript of the paper is to be found in the 
2007/2008 proceedings from pages 66 to 80 and the 
author commends this comprehensive article to the 
reader.  It also includes several of the slides and 
illustrations used during the talk. 
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Manchester South – A Personal Perspective 
As one who became involved in this project at the re-launch of 
Stage A, it was with considerable interest that I read Clive Kessel’s 
comprehensive article and I would like to offer a few clarifications 
and personal observations. 

The Slade Lane area was never as far as I am aware intended 
to be in the Manchester South control area, but was to remain on 
Manchester Piccadilly.  Its remodelling was however essential to 
enable the proposed remodelling of Stockport because the 
configuration of the lines in between was to be altered from Up, 
Up, Down, Down, to Up, Down, Up, Down.  It was therefore an 
integral part of the Manchester South scheme but not part of the 
Ansaldo project. 

The chronological order of developments could be 
misunderstood, as the intention was always to start with Cheadle 
Hulme and then move on to the more complex Stockport area.  
What happened was that physical outdoor work forged ahead in 
both areas to achieve absurd West Coast Programme targets 
defined by what were termed “pounds in the ground” while far 
more difficult technical system issues remained unresolved.  The 
signalling element of the project was eventually re-launched 
focussed on the initial Cheadle Hulme stage, Stage A, with Atkins 
leading the resolution of technical issues. 

The project was running so late that the major works at 
Stockport would have caused unacceptable disruption to the new 
West Coast services and there were other issues as Clive 
described.  However it had also became apparent that despite the 
huge alterations, the Stockport scheme would not produce a great 
capacity enhancement and there is some doubt whether it would 
have coped adequately with proposed traffic, particularly at 
Edgeley.  Roy Bell and I had raised concerns about this and a 
computer capacity study confirmed what we thought. 

The amount of additional work necessary to develop all the 
logic required for British signalling principles for Sandbach - 
Wilmslow was very large, as the simple layout of Stage A required 
only a small subset and they were the simpler examples.  I do not 
believe anyone on the project thought for one moment that the 
extension to Sandbach - Wilmslow would be straightforward and I 
have to disagree with Clive on this point. 

So how did it all go so wrong?  I believe you have to go right 
back to the origins of the project in the heady days of Railtrack 
when people waved their arms and dismissed the need for 
engineering development of systems new to Britain, on the basis 
that if it works in Italy it should work here.  I accept that there 
should be a way to introduce systems, provided they are 
fundamentally suitable, with minimal change, but that requires a 
very experienced engineering team with the ability, confidence and 
empowerment to approach issues from first principles and to 
understand how these may be achieved satisfactorily without 
necessarily complying with established British standards. 

I disagree with Clive’s assessment of the effect of a relatively 
junior team.  I believe they did not feel empowered to deviate from 
standards that have in recent years been held to be absolute with 
threats of dire consequences for anyone who dares to depart from 
them, and indeed had been discouraged from doing so by layers of 
compliance enforcement.  They were neither rash through 
enthusiasm nor acting on personal preference, but doing what they 
understood was right and expected of them. 

The whole exercise was never set up as an engineering 
development project.  There should have been a small team of 
experienced engineers from the railway and the contractor jointly 
led by a senior engineer from each party with executive authority.  
The contractor had expected the same thing but of course that 
was just old fashioned BR thinking and Railtrack knew better.  
Instead there was a junior project implementation team and they 
worked under the huge West Coast juggernaut organisation 
which made major decisions without detailed knowledge or 
understanding of the problems of the signalling part of the 
project. 

The first job for the joint team should have been to 
understand each other’s culture, language and practices and the 
technical context of existing Italian system applications.  For 
example, the layout at Rome is completely different from 
Cheadle Hulme.  In Italy what we would call auto sections are not 
controlled from the interlocking at all.  Rome is a major 
interlocking with a massive layout with twenty nine terminal lines 
but it is only two signal sections long.  There is an interface to the 
automatic block beyond. 

The differences are therefore immediately apparent.  The 
trackside interface is concentrated in large equipment rooms 
and quite contrary to what Clive says, the amount of lineside 
cabling is enormous, as each object has its own tail cable all the 
way from the equipment room.  This is not much of an issue in a 
complex station but is quite different in British auto territory.  
Moreover the electrification at Rome is d.c.  The a.c. immunity (or 
lack thereof) of the ACC power level single frequency tuned 
inputs and outputs to trackside equipment became a major 
issue. 

The Rome MMI actually uses a drop down menu on the 
signalling screen as well as the keyboard that Clive mentions, but 
the British operators insisted on NX operation like an IECC 
because they perceived the drop down method as too slow to 
handle all the traffic.  This missed a fundamental point about the 
system.  In Italy they do not use the signalling screen interface to 
signal trains at all. Instead they use what for me is the best 
feature of the Ansaldo system, which is the train list display.  On 
this, each train is listed with its timings and the routes it will 
take. The operator can set each train entry, or indeed individual 
routes in each entry, to work automatically or prompt for manual 
confirmation on approach and can amend the route list within 
the train entry.  New entries can be created and even shunting 
moves are listed in this way.  This simple display is therefore 
used for all train running and the signalling layout screen is only 
used for maintenance or similar circumstances and is off to one 
side. 

Another display available shows platform occupancy against 
time, with a line for each platform which is yellow for periods of 
occupation, with the train number displayed above it.  If things 
get out of course and a clash is predicted, the overlap of two 
trains becomes red.  One of the trains can then simply be 
dragged to another platform and the corresponding amendments 
to the routes in the train list are made automatically.  This 
brilliantly intuitive system is an essential part of Italian 
installations, but was not part of the system proposed for 
Manchester. 

The MMI issue for me epitomises the problem.  The 
argument about NX versus drop down was at the wrong level.  
The discussion should in my view have centred on the train list 
system which is the Italian standard primary MMI for this system 
and the form of the signalling screen input would not then have 
been an issue.  Maybe it would have been a step too far to do 
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“as in Rome” but if so it should have raised a fundamental 
question about the suitability of the system, as it should have 
always been viewed as a system, not a set of parts. 

The decisions about the MMI had been taken very early on and 
had a major impact on the system design.  The exact style of the 
Italian train list might not be suitable for multiple signal sections in 
a British signaller’s control area where each entry could be much 
longer with several routes per train, rather than the two or three 
routes typical of Italian control areas.  The Italian applications only 
use only one line of display per train entry, but no doubt a multi line 
or perhaps multi screen version could realistically be developed to 
accommodate the potentially longer British entries, especially as 
this is in the automation rather than the core safety area of the 
system. 

Then there is the logic.  The decision was taken at some early 
point to implement British signalling principles by modifying the 
existing logic developed for Italy so that it behaved in the same way 
as SSI.  I am not aware how much work was done to study Italian 
signalling principles, Italian signalling scheme design, signalling 
equipment and the existing Italian logic to see the extent to which 
taken together they would fit British layouts.  Such an approach 
would identify anywhere where they would fail adequately to 
achieve the safeguards inherent in British system applications and 
decide how this might be overcome, including by challenging 
standards or changing the signalling layout rather than modifying 
the logic.  It may be that such a high level first principles view was 
taken. It certainly should be on any similar project. 

I was surprised by the treatment of the British signalling generic 
logic as data rather than software in safety terms.  The core 
software for evaluating the logic was broadly unchanged and cross 
accepted but the structure of the logic itself is multiple lines of 
programming language rather than simple data entries like the site 
specific data.  I would have thought the complexity of the logic 
would have justified a more rigorous software development 
approach but I am not a software expert.  There were certainly 
plenty of problems in getting the right result.  I would be interested 
in the views of the logic team as to whether with the benefit of 
hindsight it was actually the best decision to modify Italian logic 
that already had some of the required functionality, rather than 
create new logic from first principles but with an open mind as to 
some of the detail of British standards. 

As a signal engineer rather than a computer specialist I do tire 
somewhat of hearing that the problem is that British signal 
engineers do not define what they are trying to achieve in 
mathematical or computer language definitions that can be 
translated conveniently and directly into software.  How, if it is so 
difficult to understand, did we ever get relay interlockings and 
more to the point how did the SSI team manage to implement the 
logic of standard circuits in software twenty-five years ago?  It is 
surely because they understood what the circuits were designed to 
achieve and could then see how they did it.  The logic is not, after 
all, particularly difficult to follow, nor to my mind is it ambiguous.  
There has to be the will to achieve a shared understanding, and 
that is what a joint development team should be all about. 

I do accept that the move to have a universally understood 
form of definition should help, but I am very concerned lest it be 
too much about how to achieve the requirement rather than why 
the requirement is there and what it is trying to achieve from first 
principles.  Unless perfection is achieved this will occasionally 
result in unexpected outcomes in particular circumstances and 
may also constrain solutions, particularly where a system actually 
already achieves the highest level requirement but goes about it in 
a way not envisaged by the specifying engineer.  I am aware that 

formal methods can address these concerns but I still believe 
that the fullest understanding of underlying intent in plain 
language by all parties is essential. 

Where this meeting of minds has to happen, language and 
cultural differences make it very much harder.  Fringe timing 
issues at relay interfaces on Stage A, the principles of which we 
had learned about the hard way with SSI, were a good example.  
Written explanations of the problem, definitions, examples, truth 
tables and diagrams still did not result in complete 
understanding or satisfactory designs until discussed with an 
engineer fluent in English who recognised the need to 
understand the principle of the problems rather than just to 
design equivalent logic that appeared to reproduce SSI solutions 
contained in a design standard. 

If we set off again with a truly joint approach to such a 
project would there be a happier and technically better 
outcome?  I believe there certainly would, accepting the 
outcome might be not to proceed or at least not without further 
product development not tied to an implementation project’s 
timescales.   

Would a future development run this way be commercially 
worthwhile?  It is impossible to say until you understand properly 
what is involved.  It would depend on the extent to which change 
to the system could be avoided whilst keeping other change 
such as to standards or operating practices manageable and 
economical. 

Critical review at every stage is necessary with realistic 
forward projections of the cost of continuing development.  It 
must be regarded as politically acceptable to reach a stage 
where the development is not proceeded with because it is clear 
that the cost of doing so will render it not economically viable 
overall.  Sunk cost is only sunk once you have spent it.  The most 
successful businesses avoid it in the first place.  That is why it is 
critical that the best and all necessary resources are applied 
from the very beginning with a senior person clearly in charge.  
That way any abortive cost will be minimised because critical 
issues will be quickly and correctly assessed and a non viable 
project will be identified as early as possible and, more 
positively, a viable project will develop in the most cost effective 
manner. 

The Stage A re-launch was an opportunity for reappraisal but 
it was decided to start from a certain point and not revisit earlier 
decisions and work because it would so adversely affect the 
programme and cause abortive cost.  I think with hindsight that 
was questionable and that it caused more delays and costs 
overall because some fundamental issues were not reassessed.  
It should never be too late to start some things again, review 
fundamental decisions, or change the way issues are being 
tackled if they are sufficiently important.  It is essential to be 
realistic about the risk of continuing without change if there are 
problems and to compare this with the risks introduced by 
change. It is of course better to get it right in the first place. 

To summarise, and in support of Clive’s first conclusion, I 
believe that the Manchester South project difficulties arose 
primarily from failure at the start to recognise that the 
introduction of a new system is itself a project requiring a 
specialised approach. 

The project as well as being a corporate embarrassment, 
was a personal embarrassment for me and there are lessons for 
anyone who finds themselves in an equivalent position.  I 
allowed myself to be pushed into making decisions about the 
detail of an existing completely unsatisfactory situation instead 
of being more assertive and taking a higher level view.   
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The reason for so much detail being unresolved really lay in 
more fundamental problems to which I have already alluded.  

In defence I would say there were already too many chiefs, 
there would have been enormous opposition to any challenge that 
might cause or undo previous work done by a team already under 
immense pressure to deliver and it took me some time really to 
understand the issues, but I took far too long.   

Sadly Ansaldo believed that in a presentation in London I 
implied a lot of criticism of them.  In truth I do not think anyone 
comes out of it particularly well but it was surely the Railtrack 
corporate attitude and the West Coast structure and culture that 
were at the heart of the problems and I failed to put it right (or 
perhaps be overruled).   

I hope that puts the record straight.  It was on that unhappy 
note that my railway career ended and so I do sincerely hope the 
lessons from this whole episode will indeed be learned. 

Bruce MacDougall 

Manchester South and Portsmouth Resignalling Projects. 
The very informative article by Past President Clive Kessell on the 
benefits gained from the use of the Ansaldo ACC Interlocking goes 
straight to my mind in respect of the two excellent papers 
produced by Past President Anthony Howker, “Have We Forgotten 
the Driver” in the quest for new technology? 

As a member of the Virgin Trains “Signal Sighting Team” I 
aligned myself to the “Virgin Managers” referred to in the article.  
Clive focuses on the achieved increase in reliability the system is 
now delivering, but “Glosses Over” the perceived visibility 
problems that we as the train driving fraternity put up with “To 
Keep the Job Running”.  Train Drivers are a pretty accommodating 
breed when faced with signals that are “Less than ideal” when 
approaching them, when safely past the signal in question, we do 
not dwell on the deficiencies of the “Poor Aspect” being 
approached,  but are now searching for the next signal along the 
line of route. 

The standard “SL 35” signal head is seen as the “Yard Stick” 
which all new equipment is measured against.  Take for example 
the “Dorman LED Signal Head” now that the larger and better 
beam that the signal emits, the “decay at close range” is 
overlooked.  In the article no mention is made of the “Anti Ghost” 
measures that had to be applied to the signal to reduces this risk, 
the insertion a “blocking device” in front of the aspect and the 
resultant “Flat Doughnut Shaped beam” which results in “Poor 
straight viewing” but good lateral viewing to the driver is not 
referred to.  All of the reliability benefits will count to nothing if the 
driver does not see a good signal aspect at all approach angles. 

Please don’t ignore and take for granted the “Good Will of 
drivers” to accept and embrace new technology for the sake of 
introducing new product suppliers.  (We all know why this was 
done, but won’t speak of it here).  After all, it’s the Driver who is 
the “Ultimate End User” of any new signalling equipment.  We as 
“Managers” are looking after the driver’s interests as well as the 
reputation of Network Rail as the Infrastructure owner in having a 
“Good Signalling System” that the rest of the world expects from 
us. 

We look after the drivers, who by nature are reluctant to 
complain about signals too much or have the chance to 
communicate to the Signal Engineering fraternity as I have as 
being a member of this illustrious institution. 

Phil Bassett FIRO AMIRSE 
Railway Operations Consultant 
P.S. Clive, see you on the train. 

Assistance Requested 
An experienced S&T Engineer and IRSE Member, who 
achieved in 2008, the Network Rail Signal Sighting Committee 
Member competency and who has chaired and attended 
sighting committees in the past, wishes to gain further 
knowledge and experience by attending further signal sighting 
committees.  This would be around the United Kingdom for 
other companies and organisations.  The individual is willing to 
undertake this task at a reduced rate or for expenses only, in 
order to achieve this experience and to gain the required 
knowledge to proceed to Chairperson Status. 

If you or your company are willing to assist or help, please 
contact signal.sighting@btinternet.com.  The individual 
concerned thanks you in anticipation for all your help and 
assistance. 

Front Covers 
For the last couple of IRSE NEWS, the cover page is a bit 
childish with funky fonts, especially the font towards the 
bottom.  The text is not straight either.  May I request IRSE to 
give a bit more attention so that it looks professional? 

Monish Sengupta 

(In our efforts to achieve a “modern and forward-looking” 
image, we recognise that we are not always going to get it right.  
Thanks for your hint that we may have been pushing too hard 
at the boundaries.  This month we are trying out a new style 
that aims to be clean and modern, without being too ’funky’.  
Hope you like.  Let us know  - Production Manager) 

Signal Post Telephones 
Mr Mike Tyrrell's letter raises a number of points about Signal 
Post Telephones (SPT) but misses one important one.  The 
signalman (or PC equivalent) has to correlate the signal number 
notified by some means by the SPT with that on his/her diagram 
or panel.  On the former Western Region it was realised that this 
carried risks of error.  There being no room on the main panel, a 
second best solution was used and the SPT alarm light and 
respond buttons were put geographically on the TD panel.  They 
could and should be similarly integrated with today's computer 
based installations. 

J.R.Batts  

The Dorman LED Signal Head 
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Invensys Rail Group CEO announces appointment of Safetran President
London Thursday 30 October 2008.  James Drummond, CEO and President, Invensys Rail Group (IRG) today announced the 
appointment of Kevin Riddett as President - Safetran Systems, who will join on 5 November 2008.

Safetran, headquartered in Louisville, Kentucky, is a key business within IRG servicing the North American market and is also
responsible for the continued development of the company's level crossing technology.  However, Kevin Riddett's initial focus will 
be the integration of IRG's most recent acquisition Quantum Engineering into the Safetran business.  Interim President, Rick 
Soldo, will now continue in his former role as VP Operations but will take on specific responsibility for integrating Quantum
Engineering's on-board signalling, locomotive performance and controls technology into the business.

James Drummond commented "Kevin joins IRG at an important time in the company's develop-ment.  As President of Safetran 
he will play an important part in the further globalisation of our business helping to bring our leading-edge technol-ogies to the 
market with the clear aim of making rail travel safer, faster and more reliable".

Kevin spent a significant part of his early career in the rail industry, achieving the role of President and Chief Executive of
Union Switch and Signal.  He has spent the last 12 years with Pirelli where he was President and Chief Executive Officer of their 
US Tyre and Cable business, during which time he spent two years in Italy heading up their Cable business.

New Business Development Director - Asia
strengthens Invensys Rail Group’s operations
On 1 December 2008, IRG appointed Charles Page in the newly created role of 
Business Development Director - Asia.

Charles Page has worked extensively within the Invensys Rail Group for over 
28 years.  He was part of the team that developed the ground breaking Radio 
Electronic Token Block system, as well as working on the first BR Style Solid 
State Interlocking that was commissioned at Leamington Spa in the UK in 1985.

Following his success in the UK, Charles transferred to Westinghouse Rail Systems in Australia in 1990 to manage a safety 
critical development project for WESTECT, an innovative Automatic Train Protection system.  In the process he helped establish a
new safety critical Research & Development capability in the Australian operation.

James Drummond, President and CEO, IRG says “The role of the Business Development Director – Asia is important as its part 
of IRG’s strategy to provide a regionally based focal point for business activity across the Asia region.  With our recent success in 
winning the £123 million signalling contract in Singapore this appointment is of great significance. 

Charles’ previous experience within IRG, including roles in Research and Development, Communications Engineering, Project 
Management, Quality and Product Safety Management and most recently in Marketing and Sales, ensures he is the best person 
to represent IRG in this new role.” 

NOTICE TO IRSE PROFESSIONAL EXAM 2009 CANDIDATES

If you are planning to sit exam modules in 2009 and you are not currently an IRSE member, 
we would recommend that you apply for membership no later than 

31 January 2009  
This would allow enough time for your application to be processed and meet the exam 

application deadline which is 30 June 2009.

Please note that applications can only be processed from those who are fully paid up 
members of the Institution.

Christine White 
Membership & Professional Development Manager 
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ELECTIONS
We extend a warm welcome to the following newly-elected members:

Companion
Kwong K Central Queensland University 

Fellow
Das S K Metro Railway, Kolkata
Jonsson K Storstockholms Lokaltrafik
Law W H Kowloon-Canton Railway Corporation 

Member
Dam  R L Eldyne Group 
Gemini  A Kalindee Rail Nirman (Engineers) 
Matlala  C C Gautrain Rapid Rail Link 
Rashad S I Ansaldo STS Africa 
Ray S K Metro Railway, Kolkata 
Rosi M Ansaldo-STS 
Wassink  H J Movares Nederland 

Associate Member 

Chauhan  M K RITES 
Dymond  E Acorn Recruitment
Gendron  C Alstom 
Hodgson  T Network Rail 
Kondakrindi  J R WS Atkins & Partners 
Singh  O N Atkins
Toh G Land Transport Authority 

Accredited Technician
Hains O R E Network Rail 

Student
Boulton  R N C Network Rail  
Cooper K J Westinghouse Rail Systems Australia
Dowson  M Network Rail  
Huremovic  E Ansaldo STS 
Prusty  S WS Atkins 

 
 
 
 

Associate 
Abeyratne  T R Sinclair Knight Merz (SKM)  
Bowie B C Ansaldo STS infraDev South Africa 
Campbell  R CPNI
Coffee M Ansaldo STS South Africa 
Collins S The Railway Engineering Company 
De Ruiter  E S Ansaldo STS 
Drake  J M Network Rail
Dyer L The Railway Engineering Company 
George G T Ansaldo STS infraDev South Africa 
Hooft E H Prover
Horne M A C Fifth Dimension Associates 
Jones A R Network Rail
Klöhn  G R Ansaldo STS 
Lister A Faithful+Gould 
Marsh S Signal Aspects 
McNerlin  I The Railway Engineering Company
Ngwenyama  M P Ansaldo STS infraDev South Africa
Nieuwoudt  R C Ansaldo STS South Africa 
Tappenden  C J NDC Consultants 
Taylor  D C Siemens Transportation Systems 

TRANSFERS

Associate Member to Member  
Dutta C B Bombardier Transportation UK 
Härkönen  A Finnish Rail Administration (RHK) 

Associate to Associate Member  
Howcroft  T Siemens plc Mobility Division 
Numas  A Siemens plc Mobility Division  

RESIGNATION
Folgosa S A P

RE-INSTATEMENT
Dakin P

Current Membership Total is 4251 

Recipients Details Required! 
The IRSE Headquarters have recently received a cheque for the renewal of membership fees, but the top of the invoice has been
torn off by mistake and we don’t know who has sent it. It has to be for a Fellow grade of membership because the amount was for
£92 and the stated company name is Railway Signalling and Operation Consultants Limited. The signature cannot be identified 
either.

If this is could be your payment, please contact me at the Institution Headquarters in London by telephone on +44 (0)20 7808 
1180, fax +44 (0)20 7808 1196 or email hq@irse.org.

Linda Mogford 

Membership Renewal ? 
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Take us down new routes

Heads of Signalling Design
Competitive Salary · Birmingham & Croydon offi ces
At Atkins, we didn’t become one of the world’s leading rail engineering consultancies by 
standing still. Innovation, change and continuous improvement are embedded in our culture. 
If you share these values, this is the chance to make your mark in our multi-disciplinary 
environment – implementing strategies and evolving processes to make our signalling 
design output even better.

You’ll be managing and developing a substantial team, making sure design support responds 
precisely to the needs of our customers and taking the lead in winning new business. So you’ll 
need to be someone who responds positively to change, sees opportunities rather than barriers, 
and can combine solid signalling design experience with strong leadership skills.

Bring your fl air for innovation to a company that’s committed to diversity as it is to excellence. 
To discuss the role informally, please just call Phil Davis, Head of UK Signalling Design on 0207 
121 2614. Alternatively, please visit the website below

www.atkinsglobal.com/careers/signalling
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YYoouu’’rree aa rraarree bbrreeeedd
KKnnooww yyoouurr ppoowweerr
EPCglobal’s Rail teams in Bristol and Sheffield are working with the industry’s
largest active employers to fill a variety of specialist and senior vacancies on
projects across the UK.

BBrriissttooll::
00111177 997700 77770000

SShheeffffiieelldd::
00111144 229922 33771111

SSiiggnnaalllliinngg DDeessiiggnn EEnnggiinneeeerrss
UUKK WWiiddee -- CCoonnttrraacctt && PPeerrmmaanneenntt -- ££NNeeggoottiiaabbllee

We are currently looking for a number of licensed signalling design
engineers and have a range of positions to suit all levels of experience
and licenses. Our clients are looking to pay above market rate on both
a contract and permanent basis to attract quality candidates that can
demonstrate experience on either mainline or London Underground
projects.

Blair Hickman / 0117 970 7712 / blair.hickman@epcglobal.com

SSiiggnnaalllliinngg PPrroojjeecctt MMaannaaggeerrss//EEnnggiinneeeerrss
NNaattiioonnwwiiddee bbootthh CCoonnttrraacctt aanndd PPeerrmmaanneenntt

We have a variety of Clients that are looking for both Signalling PMs
and PEs. These positions will be located nationwide and will be
available on a permanent or contract basis. The successful candidate
will need to be of a strong signalling background and have worked
on the Mainline or Underground. Salaries are negotiable dependant
upon experience.

Fiona Macblain / 0117 970 7718 / fiona.macblain@epcglobal.com

SSiiggnnaalllliinngg PPrrooffeessssiioonnaallss
LLoonnddoonn && UUKK WWiiddee -- CCoonnttrraacctt && PPeerrmmaanneenntt -- ££NNeeggoottiiaabbllee

We are currently supporting several large clients in the delivery of
major metro and mainline signalling projects. We would be very
interested to speak with any signalling specialists seeking a new
challenge. Whether your strengths are technical knowledge,
management of signalling projects or the ability to effectively support
a project team we can provide you with challenging roles on a number
of high profile projects.

Ellen Hipkin / 0117 970 7709 / ellen.hipkin@epcglobal.com

Web www.epcglobal.com
e-mail rail@epcglobal.com


