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Front Cover:   A typical Christmas signalling and telecommunications scene?  Not quite.  This picture was taken during inclement 
weather on Sunday 21 February 2010 at Church Fenton in the Selby district of North Yorkshire, England.   
This signal is controlled by York IECC. Photo by Ian James Allison 

The IRSE International Convention to India 
was a splendid opportunity to get to know 

people.  Here is a collection from Kenny Ng 
and Alex Wong of our Hong Kong Section.  
Who can you spot?  Answers on page 28.  

Full report next month.  
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NEWS VIEW 162 
Seasons Greetings 

Well, having returned back from the Convention and an additional holiday in 
Asia, I have had time to reflect on the events and views experienced whilst in 
India.  In early 2011 you will have the opportunity to read about these 
experiences from a variety of members who attended.  It certainly was a 
worthwhile trip from both a professional and cultural point of view and I would 
urge you to consider attending the next Convention in Singapore and Kuala 
Lumpur.  Many thanks to Tony Rowbotham for looking after the NEWS in my 
absence. 

     It is planned that in 2011, further additional changes will take place that 
will enhance and improve this publication even further.  As always, the editorial 
team are pleased to receive views and ideas from the membership so that we 
can continue to provide a modern professional magazine.  We must also 
remember that we are a global Institution and therefore we must ensure that 
we represent the Institution, the membership and the signalling and 
telecommunications industry globally!  We can only achieve this with regular 
contributions of technical papers, articles, pictures and feedback from the 
members and the industry.  A big thank you to all those who do provide these 
on a regular basis.  We can always accommodate more! 

     The editorial team of the IRSE NEWS wish you all a Merry Christmas and 
a prosperous New Year.  Enjoy! 

The Editor 
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INTRODUCTION 
The objective of this paper is to describe some key criteria for 
successful implementation of Information Management (IM) 
programmes as they affect railway systems, with some specific 
references to signalling and telecomms systems.  The paper 
describes some generic challenges and then reviews a number 
of UK initiatives.  These reviews include issues associated with 
data acquisition and how this can be used to deliver world 
class operation for railway administrations.  The examples 
provide details of the solutions developed, to ensure the 
reader has a context.  The case studies include one from 
another industry, which clearly demonstrates the challenges 
for the UK rail industry are not unique.  The paper details my 
personal conclusions derived from some of the lessons learnt 
when looking across a wide range of programmes, and they 
are summarised in the final part. 

CHALLENGES 
We all have different priorities for the specific challenges we 
face.  They are often related to our specific role in the rail 
industry.  However the industry faces a number of core 
challenges, and these are linked to Government-derived 
requirements through train operators and infrastructure 
controllers, for example in franchise agreements.  The 
challenges are similar for light rail, metro and heavy rail. 

In terms of asset performance some specific examples are: 

 asset availability (both fixed infrastructure and vehicles); 

 condition monitoring and reliability-centred maintenance; 

 capacity management (smoothing load factors); 
 reducing energy consumption; 

 providing information for the public (to enable them to 
make a informed decision, particularly at times of 
disruption). 

The core challenge is how the multitude of disparate systems 
integrate to deliver more value, and how we implement these 
systems to ensure maximum business benefit when viewed as 
a System of Systems.  One pitfall as more data becomes 
available is that we believe we should be measuring and 
reporting on everything simply because we are able to, rather 
than because it will enable us to create better quality 
information, which in turn will enable us to transform our 
operations. 

The following are examples of the challenges provided by 
specific information management initiatives and how they 
were addressed.  Each section also describes some of the 
lessons learnt from their design or implementation. 

METRONET STATION MANAGEMENT 
SYSTEMS 

The Challenge 

One of the major projects within London Underground and 
Metronet was refurbishment of selected Underground stations.  A 
major component of this was provision of systems to manage and 
control passenger communications and monitor the health of key 
station assets.  These two functions had to be independently 
available to two sets of users:  Station Managers, responsible for 
communications control locally at the station; and Asset Engineers, 
responsible for monitoring station assets centrally at an Engineering 
Control Centre.  The system needed to be engineered so that it 
could be rolled out over 150 stations, and comprise hardware and 
software components that would meet evolving user needs and 
that would last for 25 years. 

The contract was for the provision of a generic Station 
Management System (SMS) that could be configured for each 
station, the configuration and supply of a system for each station, 
and installation and commissioning of the equipment at each site.  
To roll these out in an economical way involved production of tools 
to import configurations automatically from spreadsheets, 
automatic testing tools, and simulators for station equipment, as 
well as the setting up of a production line for building and testing 
the systems. 

The Solution 

The high-level system design architecture is shown in Figure 1.  The 
system design includes the following components and capabilities: 

 Station Management Systems (deployed); 

 Group Station Control Centre or GSCC (being deployed); 

 Engineering Control Centre or ECC (being deployed). 

The system is managed centrally from a configuration tool that 
resides on a computer located at the ECC and has the capability to 
deploy station configurations from this central point.  There is also a 
central Historian—a type of database, situated at the ECC where 
selected events and alarms from each SMS are recorded.  Reports 
and trends from the Historian are available on terminals on the LU 
intranet.  Also available at the ECC is a view of the entire SMS 
estate including schematic diagrams and alarms.  If required, the 
alarms can be filtered and selected views (for example, closed-
circuit television or public address) presented to system maintainers 
via remote terminals at their maintenance depots.  This provides 
instant fault reporting and diagnosis.  In some cases diagnostics can 
be run locally at an SMS from these remote terminals.   

Information Management:   
From Data Acquisition to World-Class Operation 
By Kevin Ford    Vice-President, Operations UK with Thales Transportation Systems 

Paper to be read in London on 8 December 2010. 
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The SMS provides automatic control of 
a number of associated subsystems at 
each station, and also allows users to 
monitor the subsystems and control them 
manually using a common Human-
Computer Interface (HCI).   They include: 

 the public address system; 

 the closed-circuit television system; 

 Digital Video and Voice Recording 
System; 

 customer information system 
(displays); 

 passenger help points. 
It also presents the users with details of 
appropriate alarms associated with the 
various sub-systems, including: 

 lifts and escalators; 

 intruder detection; 

 the SMS equipment itself. 
The user interface is via touch screens, the 
quantity depending on the size of the 
station and the number of control rooms.  
Keyboard and mouse are available where 
preferred by individuals.  The screen 
layouts were developed with stakeholder 
representatives and human factors experts 
in a series of workshops, using actual 
screens developed using the technology 
toolkit that is the basis of the solution.  
The resulting basic layout is therefore 
suitable for touch screen operation and 
partially disabled users. 

The Operator Screen layout consists of 
a main screen area surrounded by menu 
buttons and context sensitive sub-menu 
buttons, the HCI status bar, alarm banner 
area and sub-system monitor area.  All 
these items are displayed at all times.  The 
main screen area is used for displaying 
station layouts, which may be overlaid 
with different panels requested by the 
user.  Station layouts are scaled to fit the 
entire main screen area, and the panels 
are scaled so that they do not obscure the 
menu buttons or alarm banner when they 
are in their home positions.  The station 
layouts are displayed continuously while a 
user is logged into the system (Figures 2 & 3). 

Alarms are processed in line with an 
Alarm Strategy document agreed at the 
outset of the project.  Thus only alarms 
relevant to a particular user will be 
presented to them.  The alarm strategy 
categorises alarms in accordance with 
operational practices.  The presentation is 
intuitive, with personalised views that take 
into account the security category of the 

Figure 1  
Station Management System 

 

Figure 2 
SMS  -  Operator Screen 

 

 

 

 

 

 

Figure 3 
SMS  -  Station Layout 
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operator or user who has logged on.  The number of alarms 
actually displayed is in accordance with this strategy, being 
optimised by means of filtering (for priority, severity, 
suppression, modification of dead bands, delay times, 
grouping etc.).   A typical Alarm Banner is shown in Figure 4.   

An example of this is escalators.  Alarms concerned with 
day-to-day maintenance of escalators will be displayed only 
to maintenance staff, and will not be visible to the station 
management staff.  However an alarm that indicates potential 
failure of an escalator will be displayed to the station 
management staff with high priority. 

These SMSs have now been rolled out and are operating 
successfully at more than seventy stations, enabling station 
managers to manage passenger communications in the 
Underground in a secure and efficient manner. 

Pitfalls and lessons learned 

 Don’t underestimate upfront stakeholder involvement.  
There was significant user involvement in the 
development of the user interface.  Despite this a 
number of changes had to be implemented after the 
first few systems were rolled out.  On large 
programmes, consider funding an advanced prototype 
deployed to users; 

 Build flexibility into the system for the installation phase.  
Large, complex projects like this involve many 
components and suppliers;   

 Be flexible with the support of the system.  An operator 
under pressure will need his prime station management 
tool, the SMS, when an unexplained problem or issue 
occurs. 

REAL-TIME RAIL PASSENGER 
INFORMATION 
The Challenge 

Before the advent of the Real-time Rail Passenger information 
system (RTRPI), the availability and quality of real time train 
running information varied considerably at stations around 
the country.  Information was generally provided locally at 
major stations, and in some cases across a region for trains 
for a particular train operator.  There was no system available 
that could provide countrywide real-time rail passenger 
information.   

The challenge was to provide a single source of real time 
train running information for all stations, using all possible 
sources of data, that could be distributed to the public, 
railway staff and to other computer systems (Enquiry Ports).  
Currently a range of data sources exist and a number were 
included (such as TSDB, TRUST, Theseus, Tyrell, TD.net, 
some existing regional and main station systems and 
ultimately GPS systems on trains).   

The website had to provide guaranteed performance 
against a number of requirements.  For example, “The 
system must support a minimum of 150 combined web and 
enquiry port client requests per second, indefinitely and 
without degradation of service.” 

The Solution 

Features 
The system provides a source of nearly real-time train running 
information for the public, rail industry staff and other computer 
systems.  It gathers information from several different external 
sources, adds historic performance to it and feeds it into a highly 
optimised prediction engine, which calculates and produces a 
consistent amalgamated view for all passenger trains and National 
Rail stations.  The vision is that this system will become the single 
source of information for all systems that require real-time rail 
passenger information. 

Arrival and departure data for each station is made available to 
the public and to rail staff via the “Live Departure Boards” or LDB 
web interface.  The system also provides data feeds to third party 
systems, via output ports and web services (see Figures 5 & 6). 

Figure 4 
SMS  -  Alarm Banner 

 

 

Figure 5 
Real-time rail passenger 
information : -   
workstation screen  
 

 

 

Figure 6 
Real-time rail passenger 
information : -   
live departure board  
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To manage the system a workstation 
function is available that provides a number 
of manual intervention facilities to staff at 
the National Rail Communication Centre 
(NRCC) and the Association of Train Oper-
ating Companies (ATOC) as well as to train 
operating companies’ staff.  For example: 

 an alarm system providing alarms of 
various categories that may result in 
actions described below; 

 view and modify train-running 
information via a web interface (used in 
circumstances where train service 
disruption is beyond the automated 
capabilities of the system to match 
train movements to the schedule); 

 modify train schedules (for example, 
platform allocation); 

 creation of station messages that are 
shown on the website outputs and 
included in push port data. 

The system also provides the following 
analysis capabilities:  

 It includes a Microsoft SQL Server 
database for historic data storage, and 
the InetSoft Reporting tool to generate 
preformatted reports and allow flexible 
ad hoc analysis of historic data; 

 It maintains a historic store of all train 
predictions and actual passing times, in 
order to allow analysis of prediction 
accuracy and answer queries about 
actual train running; 

 The InetSoft Reporting tool is used to 
generate management information 
reports allowing comprehensive 
monitoring of key performance metrics 
of all system and LDB functions. 

This flexible, scalable solution allows for easy 
integration of future enhancements. 

Architecture 
To meet the extremely high system 
availability requirement (>99.99%), the 
architecture includes the following features. 

 Dual site—the system operates on dual load-balanced sites, 
and either site can run the whole system; 

 Discs and power—all servers have dual power supplies and 
mirrored internal hot-swappable discs; 

 Database servers—the environment is SQL Server as a 
“Stretched Cluster” configured by Steel Eyes “LifeKeeper” 
middleware; 

 Domain servers—each site has a domain controller of which 
one acts as the primary service, the other as the secondary 
service, both being accessible over the resilient inter-site 
LES links; 

 The other groups of servers (Web, application etc.) are 
network load balanced and pooled. 

The Technologies Used 
Run environment—the system is a three-tier web architecture 
using Microsoft Windows environment/web/application server, 
together with Sequel Server database. 

Development environment—the software was developed 
using Microsoft technology (.NET framework and tools) together 
with C++. 

To monitor performance and SLAs, Hperic monitors log files 
and sends e-mail and SMS messages when appropriate, and 
INET is used to produce periodic SLA reports. 

Figure 7 shows the logical architecture of the system including 
the data providers and the data consumers, and Figure 8 shows 
the physical hardware architecture.   

Figure 7     Real-time rail passenger information : -  logical architecture  

Figure 8       Real-time rail passenger information : -  physical hardware architecture  
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Pitfalls and Lessons Learned 

The number of consumers of data has expanded significantly 
and now includes, for example, departure boards in stations and 
on trains, and iPhone applications.  The take‑up of the service 
by the general public as a source of real-time train running 
information, particularly during periods of disruption, has been 
much greater than originally foreseen.  The initial performance 
requirement was 30 enquiries per second;  during last winter it 
peaked at 380 per second.  Fortunately the system architecture 
enabled a graceful expansion in capacity with the relatively 
simple addition of extra hardware. 

The requirement for user management facilities, particularly 
the provision of facilities to update train information manually, 
has expanded significantly. 

The potential consumers of real-time rail passenger 
information are continually increasing, and with that the 
functionality expected from the system is constantly changing 
and growing. 

The future inclusion of GPS as a data source needs the 
backup of the proposed standard system for railways.  
Currently the format and accuracy of GPS train position 
information is unclear, as no central service exists to provide 
consistent accurate data, including the correlation of physical 
unit to train running identity. 

ON-LINE JOURNEY PLANNER 
The award winning National Rail Enquiries service on  
08457 48 49 50 is Britain’s most-dialled telephone number, 
providing a wide range of travel information to passengers.   

The Challenge 

The challenge was to provide a hosted website capable of 
guaranteeing a speedy response to rail journey enquiries and 
numerous other types of enquiry to 120 million customers a 
year, 24 hours a day and seven days a week, including periods 
when the railway system is severely disrupted.  Capacity had to 
cope with unexpected growth and handle more than 60 000 
enquiries per hour at peak times. 

The growth in use of the on-line journey planner has 
exceeded expectations, with 60% of all customer contact now 
made via the site (Figure 9). 

The following were required in addition to journey planning. 

 on-line Timetable Journey Planner, with links to on-line 
ticket retailing;  

 Live Departure Boards (via a link to the Thales RTRPI 
site), where customers can obtain a real time indication 
of arrivals and departures at any of the 2500 National Rail 
stations; 

 service disruption page, providing real time details of 
train service disruption across the National Rail network, 
planned and short notice alterations and engineering 
works;  

 products and promotions; 

 station information; 
 information on how to get to places of interest by rail;  

 information on how to access other self-service offerings. 

Figure 11     On-line journey planner: train times 

Figure 10     On-line journey planner: data sources 

Figure 9     On-line journey planner: fares & tickets 

The Solution 

The Online Journey Planner (OJP) provides a number of services to 
the main National Rail Enquiries web service, including: 

 station finding; 

 presenting of journey results and fares; 

 fare calculation; 
 season ticket calculation; 

 registration and access to user journey details. 
In order to provide these services, the Online Journey Planner interacts 
with other systems by a variety of protocols  (see Figures 10 & 11). 
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Architecture 
The Online Journey Planner is based around a 
three-tier application design consisting of 
web, application and database servers.   

The Presentation tier provides the user 
interface to the OJP for all supported channels. 

The Business tier provides the ‘glue’ 
between the Presentation layer and the Data 
services tier. 

The Data tier encapsulates all the data and 
content services used by the OJP.  The main 
data services are: 

 knowledge base, hosted by Detica; 

 the IPTIS Journey Planner, hosted on 
the OJP site; 

 logging and personalisation data, 
hosted on the OJP server farm. 

The approach to providing a high availability 
solution has been to deploy the application on 
identical hardware and software at two 
physically diverse data centres, in a dual live 
configuration.  Redundancy between the two 
data centres is achieved using load balancing 
between the two sites in combination with a 
distributed database.   In normal operation 
the load balancer distributes user requests 
equally between the two data centres.   Load 
balancing is implemented using dedicated 
Domain Name Service (DNS) load balancing 
hardware 

Hardware Diagram and Description 
The system hardware is duplicated physically 
at each location, with identical numbers of 
web, application and database servers at each 
location.  A high level overview of the system 
hardware is shown in Figure 12. 

The OJP design has been made highly 
fault tolerant by use of the following high 
availability features: 

 the application is load balanced across 
multiple application, web and data 
servers;  

 the application has been designed to 
remove all real-time data dependencies 
by storing all data in a local database; 

 the database holding user data is 
deployed in an active/passive 
configuration; 

 train information data is obtained from 
multiple load balanced servers; 

 there are dual redundant data links 
between data centres;  

 external dependencies have been 
removed from the web page design; 

 connectivity to the Internet is via 
geographically diverse Internet Points 
of Presence (PoPs). 

Pitfalls and Lessons Learned 
The service that provides timetable data was outdated at the time (although this has 
since been addressed) and used an unnecessarily complex format.  A more elegant 
solution would have been to engineer a “translation service” to deliver the 
timetable to all interested parties via a web service (this has now been put in place). 

The response from external systems can sometimes slow the response of the 
main system.  This could have been mitigated by providing some kind of caching 
mechanism. 

Reliance upon a specialist third party for a critical part of the system, and the use 
of third party software tools from relatively small suppliers, have to be identified as 
major risks upfront and managed accordingly. 

 

INTELLIGENT INFRASTRUCTURE MANAGEMENT 
SYSTEM (IIM) 
The challenge and solution has been described previously in a paper to the 
Institution - (Steve Featherstone, Maintenance—An update on the Network Rail 
Approach, 14 October 2009). 

Pitfalls and Lessons Learned 

Following a pilot project, a comprehensive assessment of the lessons learned was 
produced. 

Infrastructure knowledge—the amount of data available from the assets that had 
to be processed and stored. 

User requirements— 

 development alignment with Business Change / User engagement; 

 alignment of the demanding requirements for a large enterprise system such 
as the IIM with the proposed technical architecture; 

 Advisory Display System (ADS) in an underground Metro environment. 

Figure 12     On-line journey planner: system hardware 
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ENHANCED INFORMATION DISPLAY 
SYSTEM FOR THE CENTRAL LINE 
The Challenge 

Each weekday, particularly during the morning and evening rush 
hours, the service control engineers on London Underground’s 
Central Line face the difficult problem of making decisions and 
taking actions to keep the trains running to timetable.   

They usually have many years experience of tackling this 
problem.  The trigger to initiate action is based upon this 
experience and on visual observation of train positions on the 
computer screens of the signalling system.  Most modern 
signalling control systems are computer based, generating large 
amounts of data regarding the railway signalling system and the 
trains for use in controlling the railway.  The data is usually stored 
for historical analysis.  What if this data could be analysed in real 
time to advise the service control engineers of the status of the 
critical performance parameters of the railway known as Service 
Control Parameters (SCPs)?  Furthermore, could this analysis 
predict the status of the SCPs in the short-term future if no action 
were to be taken? 

The Solution 

The Information Display System or IDS is a computer system that 
monitors computer messages between the various nodes of the 
signalling control system non-intrusively.  The content of these 
messages is filtered to select data regarding train, points and 
signalling data, and is passed to a system known as the Advisory 
Display System or ADS.  This system provides the service control 
engineers with key performance indicators and future 
projections.   

A hardware schematic of the ADS is shown in Figure 13.  A 
dedicated server is provided for ADS that presents data via web 
based terminals to service control engineers at eight desks in the 
control room.  A front-end server, the IDS, analyses all the 
messages flowing on the signalling system local area network 
and buffers data selectively for onward transmission to the ADS.   

 The prime function of the ADS is to analyse messages in 
real time from the IDS together with the timetable.  It 
produces a current set of Service Control Parameters 
(SCPs), and carries out a complex analysis to predict their 
status in 15, 30 and 60 minutes if no action is taken by the 
signalling control engineers.  Each of the SCPs is described 
briefly below: 

 Headway—The headway is calculated between seven key 
stations in central London in both directions. 

 Train to Branch—This is the time taken from a point on the 
railway to a branch at the end of the line.  It is calculated 
from three key stations in each direction. 

 Stock Balance—This is a check on all the depots to 
ascertain if sufficient stock is or will be available at the 
depots to meet the timetable requirements. 

 Stable as booked —Trains which, as a result of timetable 
edits, have not returned for scheduled essential 
maintenance. 

 No To-Form Trip—This is the number of trains in the 

current working timetable which, as a result of timetable 
edits, have no trip at the end of their journey to take them 
to the sidings or depot, so that they are stranded at the 
end of the line. 

 Trains in Service—The number of trains actually in service, 
as compared with the timetable. 

Details of all of these SCPs are provided by a number of 
information screens produced by the system.  The parameters 
are shown with a green/amber/red traffic light system associated 
with them, for the current time and as predicted in 15, 30 and 60 
minutes, and are summarised on an overview display (Figure 14).  
The system also provides screens for working timetable, train 
order at each station, stable as booked, timetable allocation, 
system log and a large number of key performance indicators. 

So what do the service control engineers now have that they 
did not have before? They have a real time analysis of large 
amounts of detailed railway operational data that presents to 
them the vital performance parameters of the railway before 
they are observable from the signalling system interfaces.  They 
can take appropriate action and then monitor the effects of their 
actions via the SCPs in real time.  This feedback will enable them 
to tune their responses to deterioration in the SCPs and so 
optimise the performance of the railway. 

Figure 13      Advisory Display System : -   hardware schematic 

Figure 14     Enhanced Information  Display System : -   overview display 
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The system accesses data from the safety-critical signalling system.  
The planning to interface with such a system has to be undertaken 
with the safety integrity at the forefront of all other issues.   

It needs to be recognised that this will take time, and must be 
carried out in a way that will satisfy all the safety standards of the 
infrastructure controller.   

All parties need to recognise this in producing plans for 
projects. 

LEARNING FROM OTHER INDUSTRIES:  

Thames Water Replacement SCADA System 

The Challenge 
Thames Water is replacing its three large SCADA systems which 
control and monitor the London water system, the regional Thames 
Valley system and the waste water system.  Together these systems 
collect data from approximately one million plant data points using 
several thousand Remote Terminal Units (RTUs), and display the 
results on computer screens via several thousand mimic diagrams.  
The RTU population has been supplied over a number of years by a 
number of suppliers and utilises a variety of diverse communication 
protocols. 

The challenge is: 

 to replace the three systems by a single system that will 
remain in place for the next 20 years; 

 to migrate the huge configuration database to the new 
system without expensive end-to-end testing from the 
thousand of remote sites; 

 to migrate the thousands of schematic diagrams to the new 
system without end-to-end testing; 

 to fund an annual 15% change in the water network 
economically, providing a solution that would enable 
Thames to tender the large amount of configuration and 
end-to-end testing associated with the change 
competitively. 

The Solution 

Replacement of the system with a commercial, off-the-shelf 
solution having the following characteristics.   

 A scalable platform that could expand seamlessly to cope 
with a database with more than a million points and 
hundreds of user terminals. 

 A platform that has a configuration control system in place, 
to allow multiple streams of secure development from 
multiple contractors to cope with the annual 15% expansion. 

 A platform that has a published roadmap, with periodic new 
releases that keep abreast with platform and operating 
system technology. 

 XML-based facilities to import configuration and schematic 
data from external sources. 

 Support for automatic testing, which would enable 
configurations to be imported and allow automatic 
validation and testing tools. 

 A system that would easily integrate with existing asset 
management systems. 

To enable Thames Water to achieve the goal of being the 
leader in the UK and world water industry, the system would 
also deliver: 

 the capability to improve management decisions; 

 functionality to provide energy management; 

 proactive plant maintenance features; 

 functionality to deliver alarm rationalisation and alarm 
reduction in times of perturbation, by the introduction a 
bolt-on “reasoning tool.” 

To make use of existing data acquisition infrastructure and 
programmable logic controllers, and make plant data available 
for asset management, system modelling (for leak detection) 
and pump optimisation.  This includes connection to ERP 
systems (SAP, Oracle, Microsoft); database applications; 
connection to asset management;  and connection to External 
Devices (PLCs, RTUs etc.). 

Pitfalls and Lessons Learned 

The pitfalls that were encountered by the current systems were 
recognised during the initial design and prototyping work. 

Ensure that all hardware and software purchased adheres 
to standards wherever possible.  An example is the protocols 
used to communicate with RTUs and the languages used to 
programme them. 

Ensure that the significant Intellectual Property invested in 
the system by the customer, the RTU configuration and control 
programs, the central system configuration and the operator 
mimics can be exported in a readable data format (XML or 
comma-separated) to be imported into a replacement system.  
On a large system such as Thames the re-production and 
testing for this would take several million pounds. 

Ensure that the maintenance and evolution of the system 
can be provided by multiple vendors in a competitive 
environment. 

SUMMARY 
I have attempted to describe some of the generic lessons 
learnt for information management type programmes.  They 
originate from the points of view of system integrators and 
developers, but have been extended to include those of all 
stakeholders.  They have been built from lessons learnt across 
a range of similar industries and applied to the rail industry 
where relevant.  Obviously not all comments apply to all 
initiatives. 

A single source of reference data or source of truth is 
essential.  As we have ever-increasing quantities of data, 
different versions of information are often created.  These 
inconsistencies create further challenges, in terms of 
identifying the relevant validity of different data feeds and 
synthesising the single version of truth.  In all information 
architectures it is critically important that the prime version is 
identified, and that all subsystems then rely on that prime 
version alone.   

A shared vision and architecture needs to support both 
immediate and long term vision.  The development of a shared 
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common vision for the information architecture is a pre-requisite 
before any scheme is developed if we want to improve the 
chances of success, remove duplication of effort and reduce cost.  
A common architecture needs proactive deployment, and in 
some instances an upfront investment in a common infrastructure 
is required.  Some examples are simple, for example a common 
Ethernet bus on board trains.  The challenges are often between 
departments and separate players in the rail industry.  The 
creation of common standards in the United Kingdom by RSSB 
and others is an important step in this process.   

Business process change—in most instances the introduction 
of a new information management system will bring only limited 
operational improvements unless a change management process 
is instigated at the same time.  Business process improvement 
techniques leading through the range of specification definitions 
to define the requirements for the new system have to be an 
integral part of the development process.  Lack of engagement 
with business consultants at an early stage is often a cause of 
failure.  This aspect is closely linked to stakeholder management. 

The development approach needs to be defined on 
instigation.  It is rare in an information management initiative for 
all issues to be fully identified and quantified at the outset.  In 
other instances it is clear that an initiative needs to be instigated 
early due to the obvious benefits, and it is decided to initiate the 
development process in parallel with developing the detail of the 
requirement.  For these and other reasons, techniques such as 
“agile development” can be used.  These bring a range of 
benefits such as lead time, but they require different 
management processes and culture from the programme teams.  
We also need to remember that, “One size doesn’t fit all.” 

An understanding of the current baseline and an ability to 
quantify the benefits delivered are required.  They are needed 
for the specific initiative in association with its impacts on other 
aspects of the business or operation.  In a multi-stakeholder 
environment, agreement on these at the start of the initiative is 
essential.  The metrics to be used for the benefits need to be 
built into the programme, the solution and the subsequent 
operating model. 

Railways are not unique.  All the above lessons are learnt in 
industries with needs very similar to those of the railway.  
Learning from other sectors is a challenge that has to be 
addressed.  It can be achieved through a range of forums, but 
also through suppliers who, in many cases, cross over sectors.  
This has to be a conscious decision. 

All of the above are more critically important in a multi-
stakeholder railway where alignment is required to deliver the 
lowest cost solution and the operational benefits are more 
starkly required. 

CONCLUSION 
In this paper I have reviewed a number of business challenges 
facing the rail industry in terms of information management.  
Specifically we have reviewed the challenges involved in moving 
from data acquisition (as more of the assets we implement 
provide exponentially-increasing quantities of data), through a 
number of stages of managing that data and turning it into 
relevant information.  Then the biggest challenge of all is to use 
this information to transform operations. 

Specifically in this paper I have reviewed experiences from a 
number of specific initiatives, and reflected on some of the 
lessons we can learn from them.  It is only by learning these 
lessons that we can confidently make the steps referred to 
above.  Certain methodologies used may be anathema to a 
number of signal engineers, as techniques such as “agile 
development” require different approaches. 

The lessons learnt, summarised above, need to be 
considered when setting up each new development programme.  
They need to influence procurement strategy, where a 
partnership approach is essential.  The specification 
development and finalisation approach needs to be fully 
understood by all parties.  If an “agile development” approach is 
used the commercial framework needs to reflect the 
development methodology.  The programme management 
approach and processes need to reflect the development 
challenges of information management, with stakeholder 
management appropriate to the rail industry.   

See also 
1.  Real Time Passenger Information –  

 http://ojp.nationalrail.co.uk/en/s/ldbboard/dep/PYT 
2.  National Rail Enquires Journey Planner  

 http://www.nationalrail.co.uk  
3.  InteGrail : Vision Paper - UNIFE 
4.  Common Causes of Project Failure – NAO/OGC 2004 
5.  Successful IT: Modernising Government in Action – 

Cabinet Office 2000 

6.  IT efficiency review – Peter Gershon July 2004 

ETCS Level 2 Signalling goes live in the UK 
Train Operating Company Arriva Train Wales began operating the UK's first regular passenger services controlled by 
ETCS Level 2 signalling on 29 October 2010.  ETCS has been installed on the Cambrian lines in Wales under Network 
Rail's Early Deployment Scheme, which is intended to allow operating procedures and other issues to be resolved on 
a self-contained part of the network before a wider roll-out.  
     ETCS is initially only being used on 35 km of rural single track with one passing loop between Harlech and Pwllheli.  

The launch of regular services was delayed after trials in February showed that further work was needed, and the latest target date for 
completing the whole EDS covering 218 route-km from Aberystwyth and Pwllheli to Shrewsbury is March 2011.  

Ansaldo STS is the main contractor for the EDS, which has involved the installation of 96 axle-counters and 346 Eurobalises.  ETCS 
equipment has also been fitted to ATW's 24 Class 158 diesel multiple-units, three Network Rail test locomotives and also a coach 
which can be marshalled in charter trains and steam-hauled tourist services.   

INDUSTRY NEWS 
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THE CHALLENGE 
New Delhi is quite literally packed with people.  Nearly 13 million 
residents live in an area about the size of Greater London, which 
translates to an astonishing population density of inhabitants per 
square kilometre.  Though roads are frequently gridlocked by 
cars, trucks, buses, auto-rickshaws and bicycles, getting around 
this busy city has never been easier thanks to the construction of 
the Indian capital’s first Metro Rail system-‘ DMRC’.  When the 
Delhi Metro Rail Corporation (DMRC) devised the initial strategy 
to build a mass transit system, it fully realised the challenge of 
having an efficient, passenger-friendly, reliable and a safe 
Transportation System. 

The choice was made for modern Rolling Stock with Cab 
based Signalling Systems, supported by an extensive 
telecommunication network.  The first section of DMRC was 
opened to public in December 2002 and since then the system 
has grown to more than 100 stations encompassing multiple lines.  
The network now serves the heart of the Capital City and also 
business hubs of Gurgaon and Noida.  

THE SOLUTION 
The Train Control and Signalling is based on Distance to Go 
Automatic Protection System (ATP), (with Automatic Train 
Operation System in the underground section) and Automatic 
Train Supervision (ATS). 

To have a successful network of this size and to support the 
Signalling System, the metro required a very reliable 
telecommunication backbone.  The Telecommunication backbone 
serves the purpose of supporting transmission requirements of 
the following systems: 

 Signalling for the Automatic Train Supervision , ATP & 
Computer Based Interlocking Systems; 

 Ticketing for the Automatic Fare Collection System; 

 SCADA for the Traction and Power Supply Monitoring & Control; 

 Tunnel Ventilation Systems, monitoring and control; 

 Low Voltage Systems monitoring from a Centralised location; 

 Voice requirements of Electronic Private Branch Exchange 
(EPABX) and Radio communication; 

 Data networking requirement of CCTV, PA, Display systems. 
To fulfil the varying requirements of the different systems, a 
dedicated system based on Synchronous Digital Hierarchy (SDH) 
and High throughput Ethernet has been put in place running on 
optical fibre backbone.  The network has two Operational Control 
Centres (OCC); having jurisdiction on different lines, while also 
having limited backup for the other lines.  The two OCCs are linked 
through a backbone of SDH, Dense Wavelength Digital Multiplexer 
(DWDM) and GigaBit Ethernet links for communication needs.  
The OCC is connected to the stations and the Depot on optical 
fibres. 

Every station, depot and control centre is treated as a 
Network node with SDH & Networking equipment.  The 
network is wired in multiple rings on the optic fibre and 
primarily communicates to the OCCs.  The equipment range 
from STM-1 to STM-16, depending on the sectional bandwidth 
requirements.  The Fibre Optics System provides all types of 
interfaces for the communication to the OCC from the stations, 
which includes X.21, RS485, Ethernet, G.703, etc.  There is 
ample hardware redundancy built in each node to avoid single 
point failure, thus taking care of the high system availability.  
The Optic Fibre Rings are structured to provide path 
redundancy, by having cables on either side of the track.  The 
cables used are 24 to 48 fibres, which are Fire Retardant Low 
Smoke Low Halogen in the elevated section and Zero Halogen 
in the underground section.  This ensures a safe environment for 
the users even in case of a fire incidence.  The Voice 
Communication requirements are met by having an extensive 
network of EPABXs and a dedicated Radio System. 

The Telephone System is structured with a small EPABX at 
every station and bigger exchanges at the OCC/Depots.  The 
availability of exchanges at every node assures local 
communication at the station, even in case of the station being 
isolated.  It also provides the ease of expansion of the network 
by just adding exchanges in the network, without major changes 
to the network.  The Telephone system enables direct 
communication from strategic points like the Station Control 
Room, Equipment rooms and Security Rooms to the Central 
Control positions.  Additionally in the underground system, hot-
line telephones are also provided for the emergency 
communication from inside the tunnels at regular intervals.  
These Emergency phone points are provided with a phone and 
a hooter/blinker to draw quick attention in case of a fire. 

For communication for the mobile staff and the trains, a 
dedicated Professional Mobile Radio System is provided.  The 
System is based on Terrestrial Trunked Radio (TETRA) 
technology. DMRC made a conscious decision of adopting an 
Open Standard Technology of TETRA in place of other 
alternatives like GSM-R, TETRAPOL, etc.  DMRC’s system was 
the first TETRA system to be commissioned in India and now is 
being adopted by many other Organisations for their critical 
operations. 

The TETRA System includes a Radio terminal in each train 
cab, in each Station Control Room, each Controller position in 
OCC/Depot and Handhelds with the staff. 

The system is extensively utilised by the following 
departments: 

 Operations & Maintenance; 

 Security; 

 Systems (S&T, Electrical, Rolling Stock, AFC). 

Development of Modern Telecomm Infrastructure to 
support efficient and safer Train Operation for Delhi Metro 

By Prashant Rao (Chief Signal & Telecommunication Engineer-DMRC) 

DELHI METRO TELECOMMS 
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The TETRA system consists of Base Stations at regular intervals at 
the stations, linked to the Central Master Switching System over 
the Fibre Optics backbone network.  The TETRA system provides 
the following advantages over other PMR systems, including 
system like GSM-R: 

 Fast Call Setup time (300-500 ms).  Being important for a 
system operating with 2-3 minutes headway; 

 Frequency efficiency by providing 4 time slots per 25 kHz band; 

 Fall Back Mode of Site Trunking; 

 Direct Mode (DMO) for the ultimate fall back. 
The DMO mode is very useful for Handheld to Handheld 
communication without using the Infrastructure, especially in 
areas where there is no coverage.  This has been very useful 
during system commissioning stages when the Radio system is 
still not operational. 

The Site Trunking Mode, offers availability of communication 
even when the Central System is down or the link from the Base 
Station to the Central System is not available.  This feature 
ensures that the Train is able to communicate to the nearest 
station, even if the whole Central System collapses.  Hence, 
TETRA ensures Radio Communication from the Train to the 
nearest station in almost all failure scenarios, thus providing a 
safe communication system. 

 

The Radio Coverage in the underground is a special 
challenge, with the signal being obstructed by the ground & the 
concrete structures.  The transmission along the tunnels requires 
Leaky Coaxial Cables (LCX) all along the tunnel wall, radiating 
continuously the TETRA Radio signal to the moving Train.  Even 
for the underground station part, a mix of LCX cables and 
antenna solution has been provided to provide radio coverage 
throughout the station.  Similar to the elevated station solution, 
Radio Base Station (BTS) is provided at regular intervals along the 
line at the Stations.  Intermediate stations without the BTS are 
fed by Bi-Directional RF Amplifiers and Optical RF repeaters 
connected to the LCX cables. 

For passenger convenience, Public Mobile Systems (both 
GSM and CDMA) are also extended all along the tunnels, with a 
network of LCX Cables and BTSs.  There are now more than 
seven operators having coverage inside the DMRC underground 
system.  Thus passengers have Mobile Phone coverage even 
from the moving train inside the underground.  The TETRA 
Radio System, besides providing Voice Communication for the 
Metro Staff, also provides concurrent data transmission 
capability.  The same is being successfully utilised for Train to 
Control Centre transmission of On-Board Rolling Stock & 
Signalling alarms.  The TETRA system also provides the facility 
of up to 28  kbps Packet Data transmission between the 
terminals.  The decision of DMRC for going in for TETRA 
technology has been proved correct by the successful utilisation 
of TETRA for the last nine years for its crucial train operations. 

For the Passenger Information & Convenience, a fully 
automated Public Address (PAS) and Passenger Information 
Display System (PIDS) has been provided at each station.  The 
System is interfaced with the Signalling System (ATS) to provide 
real time train arrival and departure messages.  The PIDS 
consists of LED Display boards at the elevated stations and 
LCD/LED boards in the underground stations.  Similarly, the 
PAS system includes a network of amplifiers and speakers linked 
to the station and Central Servers.  Already the number of 
speakers and amplifiers in the network are in excess of 10 000 
and 1000 respectively.  The location and specifications of the 
speakers takes into account the Rapid Speech Transmission 
Index (RASTI) and Sound Pressure Level (SPL) requirements for 
an intelligible announcement at the Platform and the Concourse 
of the station.  For catering to Emergencies, the system also 
provides points right at the Platform from where a live 
announcement can be made. 

Given the present security scenario, DMRC also decided to 
roll out a CCTV System for all its stations.  There is an extensive 
network of CCTV Cameras, provided at each station and all 
networked to the Central Control.  Already there are more than 
2000 cameras in operation in the whole system.  The station 
system provides the facility of real time monitoring and 
simultaneous recording of the station cameras from the Station 
Control room.  The intentionally selected video is also available 
from all the stations at the OCC(s), for remote viewing and 
recording.  The system is designed with adequate redundancy 
to take care of failure of the recording equipment or the 
network.  The OCC is designed with a large Digital Light 
Processing (DLP) Video Wall for seeing multiple videos from all 
the stations simultaneously.  The system is manned round the 
clock by the Security personnel and helps the real time 
monitoring of strategic locations in the Rail system. 

Radio Architecture 
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Apart from the above mentioned 
complex systems, a seemingly simple 
Clock System is also needed.  The 
requirement arises from the need of a 
uniform timing signal for all systems like 
Signalling, Fare Collection, SCADA, 
Radio, etc apart from the uniform local 
time to be displayed to the public.  The 
system although seemingly simple, 
includes a complex network of a Caesium 
Master Clock at the OCC, sub-master 
Clock at every station and slave clocks at 
various locations within the stations.  
There are more than 1000 clocks, 
successfully networked on the SDH 
backbone and ensure the synchronised 
operations of the various systems.  Again, 
the redundancy in the design takes care 
of failure situations of the Master Clock or 
the Sub-Master Clock. 

 

THE CONCLUSION 
In all, the Telecommunication Network of 
Fibre Optics, TETRA, EPABX, PAS, PIDS 
and CCTV, provides a very reliable & 
efficient backbone for the Data 
communication needs of systems like 
Signalling, Ticketing, SCADA, Security/
Surveillance needs of Safety of the system 
and also the Voice Communication needs 
of the Delhi Metro Staff. 

Display and Clock 

A register of signal boxes in the UK and Ireland has long been available for purchase, 
indeed this publication is now in its third edition.  An area of study that has remained 
incomplete was that of the history, evolution and status of power signalling.  This 
situation has now been addressed by member Andrew Overton with his release of The 
British Power Signalling Record. 

With help from associates in both the IRSE and Signalling Record Society the 
author has produced a comprehensive guide and record covering the UK’s main line 
railway (London Underground and private lines are not currently included but the Isle 
of Man is). 

Every power interlocking that ever existed, whether it be pneumatic, relay or 
electronic is listed, together with its specific type and its controlling signal box.  Thus 
all remote satellite interlockings are catalogued for the first time, not just those at the 
controlling signal box.  Each signal box with its actual type of control interface e.g. 
OCS or NX panel, IECC or VDU and its manufacturer is also listed and cross-
referenced and this section includes local control panels, ground switch panels, 
indeed any switch or button based control.  Opening and closing dates are provided 
where known and therefore this information is as up to date as currently possible. 

Contained in two files; one a pdf of 150 pages, the other an excel spreadsheet 
with 4235 lines, the first provides background to the project along with extensive 
explanations for each type of interlocking and interface, creating common definitions, 
plus a guide to the abbreviations used whilst the second contains alphabetical listings 
of all interlockings and control interfaces.  There is a separate appendix covering 
power frames and another containing example photographs (most in colour) of each 
type of frame, panel or VDU control centre listed in the spreadsheets. 

This is a truly comprehensive piece of work and Andrew is to be complimented for 
taking the initiative to carry out the research necessary for its compilation.  Not only is 
this resource of interest from its historical perspective but it is invaluable in bringing 
together details of the present day signalling infrastructure in one searchable location 
and so is of immense value to practising engineers.  It is being made available for free 
to all those interested in its subject matter.  To gain access you need only go to 
http:bpsr.signallingnotices.org.uk to view and download the information.  It is 
intended that the Register will be a living document and so is version controlled whilst 
the author welcomes corrections or additions. 

The British Power Signalling Record 
Reviewed by J.D. Francis 

Delhi Metro 

�द�ली म�ेो 

BOOK REVIEW 

Aylesford panel  
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INTEGR8 

is a brand new approach to the design 
and delivery of signalling schemes, using 
powerful and innovative products, 
techniques and systems, designed to 
implement fast, flexible, economical 
signalling projects whilst maintaining the 
safety levels derived from the use of 
conventional practice. 

The three principal objectives behind 
the approach taken by Signalling Solutions 
Limited (SSL) with their intergr8 solution 
are: 

 to deliver a scheme for a reduced 
Signalling Equivalent Unit (SEU) cost 
when compared with a scheme using 
conventional processes; 

 to demonstrate a whole life cost 
saving; 

 that it is future ready for later 
migration to ETCS. 

The architecture adopted by SSL is based 
on the concept of signalling islands.  A 
line such as Ely to Norwich, SSL’s pilot 
scheme, can be divided into clusters of 
signalling equipment, generally based 
around stations.  Some stations have level 
crossings attached to them, some have 
switches and crossings, but each cluster is 
essentially an island.  Ely to Norwich 
contains ten such islands, which are 
connected to each other and to the 
control centre at Cambridge using the 
Network Rail Fixed Telecoms Network 
(FTN). 

At the heart of the system is the 
Smartlock 400T interlocking developed 
and manufactured by parent company 
Alstom and supplied by SSL.  The Central 
Interlocking (CIXL) contains partitioned 
data, thereby creating up to 64 Virtual 
Interlockings (VIXL), each used to control 
one island.  The application software used 
by the Smartlock 400T is conventional 

Solid State Interlocking (SSI) data, enabling 
existing data production techniques to be 
used.  However, because of the modular 
nature of the scheme, the data can be 
assembled from pre-constructed library 
blocks instead of starting from scratch 
each time, further reducing production 
costs.  A number of automated Smartlock 
tools are also used during the assembly 
and testing phases of the data production.  
The CIXL communicates with a conven-
tional SSI lineside architecture through a 
Trackside Interface Communications 
Cabinet (TICC), taking the output from the 
interlocking and converting it into SSI 
language for polling each of the Trackside 
Functional Modules (TFM). 

Integr8 

By Eur Ing Ian Bridges FIRSE FIET CEng MSc(Eng) 

Engineering Director Signalling Solutions Limited 

The VIXL principle allows for more 
flexible commissioning possessions, with 
each VIXL capable of being commissioned 
on its own if required, meaning 
significantly less disruption to the 
passenger and freight operating 
companies through more localised and 
potentially shorter possessions.  Train 
detection for Ely to Norwich will be 
achieved using axle counters with the Axle 
Counter Evaluator (ACE) situated at 
Cambridge.  The parallel outputs from the 
ACE will feed into TFMs situated in the 
Cambridge equipment room, connected to 
the interlocking via a local base band 
connection.   

1 

Smartlock IECC ACE 

Axle Counter 
Head/Mushroom 

Signal Post 
Enclosure Signalling 

Island 

SPT 

Surface-mounted Cable 
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Signalling 
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Photos:  Signalling Solutions Limited 



N
O

T 
FO

R
 R

E
-P

R
IN

TI
N

G
©

 IRSE NEWS  |   ISSUE 162  |  DECEMBER 2010  15 

Also at Cambridge, an Integrated Electronic 
Control Centre (IECC) Scaleable system, developed 
by Delta Rail in Derby, will be used by the signallers, 
building on the previous success of ‘traditional’ IECC 
but with a significantly reduced amount of hardware.  
The new system is built on an industrial hardware 
platform using software modules to provide the 
required level of functionality and size, including 
being able to close down workstations at night and 
transfer control to other signallers, allowing manning 
levels to match traffic density. 

Each island is controlled by a single 7.1m long 
integr8 modular equipment building containing the 
interface to the FTN, the dual backed up power 
supplies and the control equipment for each of the 
signalling objects.  For the vast majority of islands on 
any modular scheme where integr8 is applied, 
standard equipment rack layouts can be used.  
Provision has been made for an Up Line rack, a 
Down Line rack and space for level crossing controls.  
Where an island is significantly bigger, an extra 
section can be added to the equipment building to 
add a further set of racks.  Convection cooling and 
forced air cooling negate the need for air 
conditioning, significantly reducing the power 
requirements. 

Reduced installation effort is one of the 
cornerstones of the integr8 solution.  Military 
standard plug couplers are provided on all cables to 
enable simple connection once everything is 
delivered to site.  Plates have been built into the 
bottom of the racks in the equipment housing to 
enable easy termination of the lineside tail cable 
directly onto the rack where the equipment is 
controlled from.  At the home signal, a composite 
cable from the equipment housing carries the 
controls and power for the home signal, the distant 
signal, the AWS and the TPWS.  Further plug 
coupled cables leave the signal again to control the 
equipment, the one to the distant signal being super 
armoured, removing the need for an expensive 
surface route.  Even the Signal Post Telephone (SPT) 
is plug coupled! 

A departure from the normal heavy signal 
structures on large concrete bases has been 
achieved within the solution by using a lightweight 
Glass Reinforced Plastic composite (GRP) signal 
development, the Dorman Integrated Lightweight 
Signal.   

SSL have worked alongside the company to 
ensure all the requirements of integr8 are included 
within the signal base.  Sitting on a small screw pile, 
each pre-wired, pre-tested signal base unit forms the 
housing for the post and light unit as well as the 
equipment to control the AWS and TPWS.   

1. Signalling 
Solutions’ 
Beeston 
demonstration 
site  
 

2. (From right to 
left)  
-The Smartlock 
support system,  
-the CIXL,  
-the TICC and  
-the IECC 
Scaleable cubicle  
 

3. The modular 
equipment 
housing with 
convection and 
forced air cooling 
 

4. Lightweight 
home and distant 
signals 
 
In the foreground 
is the wheel unit 
which can be 
attached to the 
base unit to 
move it to site  

4 

3 

2 
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INTEGR8 
Once the pile is installed, the base unit is simply wheeled, or skated, to the 

site and bolted onto the pile.  Later, the lightweight post with its 5 W low 
power Light Emitting Diode (LED) head is carried to the site by two men and 
lifted into position, eliminating any need to work at height and reducing on-
going power consumption. 

There is no requirement for high voltage lineside power distribution as 
each of the signalling objects is fed directly from the island equipment 
housing.  This methodology also removes the need for any location cases, 
further reducing the effort required and equipment volumes.   

The interlocking technology provided for the integr8 solution provides an 
easy upgrade path to ETCS in the future.  The Alstom Radio Block Centre 
(RBC), which uses the same hardware platform as the Smartlock 400T CIXL can 
communicate directly with the interlocking via an FSFB2 safety protocol over 
an Ethernet link.  With the addition of a telecoms gateway the system is ready 
to be converted to an ETCS system.  Further developments in the area of 
object controllers, local axle counter evaluation, cable size reduction and level 
crossing controllers are all being considered by the SSL team for application 
on future modular schemes, helping to further reduce whole life project costs. 

Lightweight signals, a modular equipment building, an interlocking and an 
IECC Scaleable have been assembled as a working system, at SSL’s Beeston 
depot.  The system, which replicates the proposed layout at Shippea Hill, 
demonstrates the integr8 concept using a real location.  Experience gained as 
a result of this trial build, and feedback from the 200 plus visitors, have 
enabled the team to make further improvements to the system. 

SSL are confident that once the approach has been ratified, that its use will 
form a cornerstone in the drive to achieve significant reductions in the delivery 
costs of signalling projects. 

5. Dual UPS backed power supply systems in the island equipment housing  

6. Standard layout racks are provided with heavy plug coupled transformer 
equipment at the bottom and light equipment at the top 

6 

5 

Invensys Rail becomes Advisory Board member of 
the Danish-UK Chamber of Commerce 

Invensys Rail knows the importance of local investment in delivering such projects.  It 
has recently opened a dedicated project office in Copenhagen and is in the process of 
recruiting a local team and identifying local partners.  The Danish-UK Chamber of 
Commerce played a key role in helping Invensys Rail realise its plans for Denmark.  The 
Chamber's knowledge, advice and guidance was considered invaluable by Invensys Rail, 
and both Invensys and the Chamber hope to continue to work closely over the coming 
months and years, with Invensys being able to make use of the Chamber's extensive 
knowledge of both the UK and Denmark. 

Managing Director of the Danish-UK Chamber of Commerce, Gunnar Larsen, 
comments: "We are very pleased indeed to welcome Invensys Rail to our Advisory 
Board. The role of the Advisory Board is to provide guidance to the Council of the 
Danish-UK Chamber of Commerce on its overall strategy and organisation.  The idea is 
to draw on the collective experience, insight and vision embodied by our corporate 
members, thereby enabling the Chamber to position itself for the challenges of the 
future and help provide a higher level of service and benefits to its members.  Having a 
company such as Invensys Rail on board is exactly what we had hoped for when 
establishing the Advisory Board.  It is a large multinational corporation which maintains 
strong Danish-UK relations." 

Thales takes on 17 rail-
signalling apprentices 

Based in central London, the new three-
year, work-based apprentice scheme was 
created to meet future needs and to grow 
the Thales technical skills base.  

Apprentices divide their time between 
on-the-job training and classroom-based 
learning (completed within the first year at 
City of Westminster College), gaining a 
range of qualifications and experience 

Victor Chavez, deputy chief executive 
officer, Thales UK said ‘We need young 
people who can, in a structured learning 
environment, develop within the company. 
Our apprentices continue to demonstrate 
that it is the way in which they train that 
enables them to challenge conventional 
wisdom and add value to all aspects of our 
business − inside and outside our 
engineering functions.’ 

INDUSTRY NEWS 
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Reading District – 1/10/54 to 30/11/56 (Continued) 

Back in the 1950s the WR S&T acquired radios – quite a novelty in those days.  There 
was a big set with the call sign ‘Westrail Control’ and portable sets with call signs 
consisting of ‘Westrail’ followed by some other name.  About this time Reading was 
spreading over the surrounding country and one part of this development was a big 
housing estate at Southcote.  It was found that some of the new street lamps were 
interfering with the sighting of signals on the Berks & Hants line.  This was an ideal 
opportunity to use the new toys.  The control set was installed in a saloon which was 
slowly shunted up & down at dead of night observing the signals whilst a member of 
railway staff with a portable set toured the streets with an electricity board 
representative who extinguished street lamps one by one.  There was a snag.  A '‘radio 
shadow'’ prevented communication.  There was a solution.  A place was found in a field 
where another portable could reach both the saloon and the lamp party.  Sub-inspector 
George ‘Fender Belly’ Northcote was placed there with a wooden box to sit on and 
relay messages.  It worked well.  The police however were puzzled by strange and quite 
incomprehensible messages interfering with their radios.  Navigating by signal strength 
they eventually found a man with a radio sitting on a wooden box in a field and telling 
an obvious cock + bull story about trains and street lamps.  Only by showing his ability 
to have street lamps disappear was he believed. 

One day I was asked to escort the Cholsey lineman, Steve Scarrott, from Reading 
District Depot to the staff office for an interview.  This was not for a job but the 
aftermath of an incident in which he had located an FPL plunger carefully with his thumb 
then waved to the signalman to move the lever.  This naturally shortened the thumb.  
Steve was a mass of nerves at the best of times and should not have had a job with that 
sort of responsibility, but I believe he kept it.  I think he did have psychiatric treatment 
for a while. 

Faults had to be reported – nature, cause and remedial action.  One report showed 
an unusual entry “The cause of this fault was lineman F.H.Woods.”.  The incident started 
when an alleged vandal (Hun, Goth, Visigoth, Football supporter?) cut partly through 
two signal wires at Southcote Junction.  Frank Woods attended the fault and cut right 
through each wire in order to splice them.  He should have done one at a time.  A driver 
was not pleased to find the junction set the opposite way from that indicated by the 
signals.  Frank was another nerve case, the after effect of two track safety accidents. 

The combination of Jetex® wick, Mox® shots and detonators has already been 
described.  Another department from the S&T used a weed killer called Atlacide® to 
keep the railway clear and pollute the countryside.  It came in cardboard tubes with 
metal ends, one end being perforated like the ones such cleaners as VIM® used to 
come in, but a little bigger.  This time, we put a detonator/Mox combination in an 
empty Atlacide tube together with some stones to weight it.  We blocked the holes 
except for a tiny one to let the wick through.  We lit it, waited for the wick to burn 
through the hole then dropped the tube into the Thames in front of some approaching 
swans.  It failed to explode.  They probably wouldn’t have liked it anyway. 

Bryan Ruffell had a Timex® watch.  At that time, Timex® in Dundee had a very good 
reputation for generous guarantee terms and ungrudging observation thereof.  The 
quality of the product put this very much to the test.  Bryan’s watch after some attention 
still failed to satisfy, so he transferred it from his wrist to a piece of 95 lb/yd bullhead rail 
forming part of, I think, the Down Main line at Didcot.  After the passage of a train he 
was slightly surprised to find that it was still in one piece and recognisably a watch.  Of 
course, the diameter had increased, the thickness reduced and the ticking stopped.  He 
then decided to put Timex® to the test.  He wrote a letter to them, in pencil on 
wallpaper I understand, stating that he had had an accident at work and it had ceased 
to function.  He wrapped the letter round the watch and posted it.  He had a very nice 

reply from Dundee saying that his 
letter did not make it quite clear to them 
precisely to what the watch had been 
subjected but did not think it was quite 
what they had in mind when making the 
“shockproof” claim.  They would like to 
know as it had done the rounds of their 
research department and all they could 
come up with was “the effect of a mighty 
press’.  They assured him that whatever he 
told them would not affect their 
willingness to send him a free replacement 
watch on receipt of a service charge of 
two shillings and six pence.  At this point it 
is nowadays customary to say “(12½p)” so 
here it is, though I hope readers of this 
learned journal don’t really need to be 
told.  I don’t know if he accepted their 
offer. 

One of the Signal Apprentices, Roger 
Chase used to cycle to work.  When we 
were working outside with the gangs, we 
had to clock on on a time clock adjacent 
to the lattice gates of one of the platform 
lifts in Reading General station subway.  
He used to arrive at the last minute, ride 
rapidly up to the gates and slam his 
brakes on.  One morning his brakes failed.  
Any damage to himself or his cycle was 
soon repaired but the slight bend in the 
gates was visible for years. 

Three members of the staff who 
should have known better decided to 
improve their financial position by selling 
some copper track circuit bonding wire to 
a scrap merchant.  They parked a car in 
Cow Lane which was then a rather dark 
lonely lane in a cutting with narrow bridge 
openings under the main & relief lines 
near the Depot.  One of them came down 
the bank with the wire and called to a 
shadow “Is that you Len?”  It was not Len.  
It was a constable.  Arrest, trial & three 
months’ imprisonment followed.  
Unfortunately, I referred to these matters 
frivolously in the Signal Gang Mess & Tool 
Van without realising that one of those 
present was Len’s brother.  He didn’t hit 
me very hard and when I explained my 
ignorance apologies were exchanged and 
sweetness and light restored. 

Not all unconventional activity was 
illegal or immoral.  Bryan Ruffell, Signal 
Apprentice, when working at Didcot with 
the cable gang came to work one day in a 
pin-stripe suit with Bowler hat, brief case, 
rolled umbrella and copy of the Times.  
Passengers in passing trains were thus 

Tales of Old Reading (Part Two) 
By J.R.Batts with material from the late B.M.Ruffell       
An opinion and viewpoint of S & T Engineering in previous years 
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treated to the spectacle of an apparent ‘City Gent’ digging cable 
trenches by the lineside.  Some of them are probably still telling 
the story and wondering about the explanation.  On returning to 
the depot he was told that he was more of a distraction to the 
men than the trains were. 

Bryan was involved in another incident, this time at Reading 
West Junction.  The linemen were having trouble with the 
telephones in the shunters’ cabin at West Junction Yard.  The 
shunters were in the habit of standing in the doorway and 
operating the code ringing button on the wood-cased eight-way 
selective telephone by prodding it with the end of a shunter’s 
pole.  This did the telephone no good at all and replacement of 
phones with broken cases was a regular job.  Bryan told the 
lineman he knew a way of discouraging this abuse.  He attached 
a Mox shot to a detonator and inserted Jetex wick in the Mox 
shot.  Unlike the arrangements previously described, he inserted 
a loop of the wick, keeping the ends free.   The assembly was 
then placed inside the telephone and the ends of the Jetex wick 
bared and attached to the bell terminals of the phone.  He 
retired to the signal box and kept watch until a shunter went to 
the cabin and raised his pole.  Bryan then rang the cabin.  Instead 
of the bell, the current from the local battery passed through the 
copper core of the Jetex wick, raising its temperature sufficiently 
to actuate the device.  There was a puff of smoke.  The shunter 
staggered from the cabin.  Subsequent inspection found the 
phone blown completely apart.  It was explained to the shunter 
that this sometimes happened if they were roughly treated.  
From then onwards the shunters caused no more damage, 
always using their hands on the phone – very gently. 

As Reading had no major power signalling in those days, I 
had to go to Paddington for experience of it.  The maintenance 
was in charge of James John Edward Benjeman Simon (“Jim”) 
King ("The Totnes Monster", presumably a reference to his origins).  
He was large lazy & ignorant and somewhat of a “character”.  He 
had an office off the south side of the footbridge between the 
main and Bishop’s Road platforms.  Next to it was a storeroom 
with sundry signalling materials heaped up at random.  I spent 
some time slightly improving its state, partly to relieve boredom.  
I was allocated to the Paddington Arrivals linemen who were 
based on a flat roofed brick cabin attached to north end of 
Arrivals signal box.  Unlike the majority of the Reading staff they 
were although friendly, not inspiring company.  They had only 
one main topic of conversation, horse racing and then only from 
the betting standpoint.  Even football would have been a relief. 

The point machines at Paddington were GRS® model 5a.  An 
example can be seen at the Subway Museum at Court Street, 
Brooklyn.  The main part of these machines was covered by two 
cast lids, one each end.  Originally they were cast iron but later 
machines had aluminium ones which also were used as 
replacements on older ones.  One day we were doing routine 
maintenance to the machines for the junction at the down end of 
Royal Oak station where in those days the WR Relief lines 
converged on the electrified Hammersmith & City ones.  I tried 
to remove one cover from a machine, but although aluminium 
and thus light, it had stuck round the edges.  A second short 
sharp tug took it off.  I treated the second lid similarly – a short 
sharp tug followed by relaxation.  Unfortunately, it was cast iron 

and fell back on to the detection contacts, thus bending them 
and restoring to red the signal protecting the junction from 
Eastbound H & C trains, one of which was approaching it through 
the underpass.  The driver must have been displeased.  We put 
the detection right as quickly as possible and made ourselves 
inconspicuous, hoping the signalmen would be blamed. 

Whilst I was at Paddington some locomotive exchange trials 
were run subsequent to the well known main series.  The Stanier 
Pacific CITY OF BRISTOL ran from Paddington to its namesake 
with the LNER dynamometer car.  This combination was at the 
head of a train with the footplate being admired by assorted 
members of the public standing respectfully back.  I wandered up 
from across the tracks dressed in somewhat well used overalls 
and walked right up the cab.  I was greeted by Christian name by 
the Chief Locomotive Inspector, George Holland to the surprise 
of the audience.  George Holland had formerly been shedmaster at 
Banbury when I was a locospotter and had many times granted infor-
mal permission to inspect the shed – “but don’t fall into any pits”. 

The telecommunications side at Paddington was much more 
civilised than the signalling.  The exchange at 66 Porchester Road 
was under Chief Lineman Jim Abington.  Turning the handle on 
the exchange door withdrew the ordinary domestic-type bolt and 
allowed a contact hidden behind the striking plate to make.  The 
buzzer in the mess room, overlooking Ranelagh Locomotive Yard, 
thereby gave warning of approaching management.  The mess 
room window was usually open in good weather.  As a result of 
this, most faults in the Strowger exchange equipment were caused 
by dirty contacts in the vicinity of the mess room.  Cleaning was 
done by a little old man nicknamed “Sos.”.  Soldered joints not 
surviving his dusting accounted for most remaining faults.   

In the exchange were the two master clocks – main and 
standby – for the whole of the Paddington area.  Jim insisted on a 
maximum of three seconds error per day – good in those pre-
quartz days.  The clock system was the “Pulsynetic®” one by 
Gent’s of Leicester.  The master clock was on a series circuit 
driving a rack of ironclad relays with pulses at ½ minute intervals.  
Each of these drove a number of similar relays around the 
Paddington area, each of which in turn drove a series ring of 
clocks.  A resistor in each circuit had to be adjusted to give a 
current of 0.2 A plus or minus 0.02 A.  When a failure was 
reported, the reporter was always asked “Where are the painters 
working?”  Almost invariably they had knocked a clock off the 
wall and broken a ring. 

There were a number of small independent automatic 
exchanges around the Paddington area.  EA = Engineers’ Auto, 
HA = Hotel Auto, STA & STB = Station Autos A & B &c.  They 
had no connection with the outside world except that one line 
from each was taken to Royal Oak for test purposes.  These lines 
were terminated on a row of key switches so that any one could 
be connected to a telephone and test set.  It was however equally 
possible to connect two at a time.  One would then dial a number 
and listen to two people with the same number on different 
exchanges trying to sort out who had rung whom.  It was 
necessary to avoid doing this very often. 

One could also monitor calls on the main exchange.  Most 
were boring and some were potentially embarrassing – for 
example the Regional General Manager ringing his girl friend 
known to everyone except his wife. 

OLD READING 
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It was not all fun and games however.  Frank Bedwell was not 
far from retiring age.  He was always very safety conscious but 
one day he had a moment’s lack of concentration and stepped 
from READING MAIN LINE EAST (“East Main”) signal box on to 
the Down Main line at the wrong time.  Luckily I missed that 
incident.  Apparently his shoes were found where he had stood.  
The rest of him had to be collected between East Main and 
Scours Lane Junction right through Platform 1 (now 4) in plastic 
bags, apart from some which had to be hosed off the engine at 
Bristol.  Picking up bits of suicides and other trespassers is bad 
enough, when it is someone known it is rather worse. 

Another gory incident I missed (at home sick) was on 20/11/55 
when 70026 on an up train was turned on to the loop at Milton 
and fell down the bank.  Now this Britannia carried the name 
POLAR STAR.  A nameplate from the real POLAR STAR was 
however displayed high on the wall of the Didcot canteen and 
hostel building on the down side of the line.  It was obvious that 
the usurper could not face this and fled down the bank.  The 
official Railway Inspectorate report referred to ATC problems, 
high centre of gravity and excessive speed.  The official Railway 
Inspectorate report illustrated the engine with flanges on the 
outsides of the wheels and smokebox door hinges on the wrong 
side.  The tender fell on the first wooden bodied coach and my 
colleagues were involved in clearing up very unpleasant remains. 

Sometimes the gangs ran out of useful work or otherwise felt 
they had completed the day’s stint before the official time and 
took the next train back to Reading.  If it entered Reading from 
the west, it was necessary to lower one’s head below window 
level before passing the depot to the puzzlement of other 
passengers. 

At Twyford there were and indeed are four lines.  From South 
to North they are Down Main, Up Main, Down Relief and Up 
Relief – no Slow lines on the GWR.  Immediately East of the 
station is a road overbridge.  Beyond that between the Main and 
Relief lines was Twyford East Signal Box.  Beyond that again was 
a siding.  At the time in question it was occupied by ballast 
wagons.  Opposite the signal box was a crossover in the main 
lines.  I was working with one of the signal gangs on the S & T 
jobs arising from the relaying of the crossover.  This was devoid 
of ballast and protected by a 15 mph restriction.  I was standing 
between the Up Main and the siding.  The other gang members 
were working on the Down main.  Suddenly a train hauled by a 
Hall emerged at speed from under the bridge, the driver having 
completely ignored the restriction.  Reaching the crossover it 
immediately gave a good imitation of a ship in a choppy sea with 
a crosswind.  I dived between the wagons on to the Down Relief 
which luckily did not have a train approaching.  The rest of the 
gang scattered up the side of the cutting.  I don’t know what 
disciplinary measures were taken against the driver but they can 
only have been mild compared to his feelings when he hit that 
crossover.  I went home that weekend with grazed hands and oil 
and rust marks from the wagons on my mackintosh.  This caused 
my mother to realise for the first time just what hazards we faced.  
She still remembered the event at the age of 99. 

When I was training with the Telegraph Gang (Ganger – Ken 
Channon, a very civilised and educated man), we had a job at 
Wolvercote Junction.  The signalmen pointed out a house boat 
on the adjacent Oxford Canal in which two young ladies plied for 
hire.  It was apparently legal if the boat was moved at certain 

intervals thereby not constituting ‘premises’.  I only heard the full 
story and its end years later when I read Signalling Days by 
Harold Gasson. 

Another job with the telegraph gang was erecting a 
replacement pole on the Down side of the line just West of 
Maidenhead station.  This was at the rear of the premises of 
Presswork Products Ltd.  Adjacent to the railway was a 
windowless flat roofed single story extension of a two storey 
building with upstairs windows.  Inside one of these windows 
some ladies worked and seeing our working conditions – the 
weather was not very good – took pity on us and held out a 
large full tea can which was easily collected with a ladder, which 
we obviously would have, over the flat roof.  This was repeated 
twice daily.  After about two days they noticed that I was not 
having any of the tea.  On being told, not by me, of my dislike of 
tea, they thereafter also produced a small can of coffee.  How 
they had suitable cans to hand is another of those little mysteries 
which will probably always remain.  For some years I looked up 
at that window with pleasure whenever I passed it in a train, but 
one sad day I saw the firm’s name no longer there and the 
window bricked up.    

Another off-district job in the West Ealing district was with 
the installer’s gang at Greenford when the new signal box was 
being installed.  The frame had been stored in the railway arches 
just south of the station.  After it had been installed we had the 
electrical matters to attend to.  It was about the time that 
shipyard disputes between unions as to who should drill certain 
holes – shipwrights or carpenters – were in the news.  When I 
decided to drill holes in the blockshelf for wires to plungers and 
indicators, these were referred to.  It was of course just teasing, 
we did not practice that kind of childishness.  We subsisted in a 
smoke filled Mess & Tool van of the Iron Mink variety.  The gang 
included immigrants from a widely distributed selection of 
countries, which enabled international chess games to take 
place.  I don’t now remember exactly which countries were 
involved but I have an idea they included Canada, Ireland and 
Poland.  On day going home, I arrived at the southbound 
Central Line platform just as the train doors had closed.  As I had 
arrived in overalls up the platform ramp, the driver gave me a lift 
in the cab.  Another day I met the LT lineman and he showed me 
the procedure of “blowing out the grids” which was outside 
previous experience, there being no pneumatic signalling on the 
WR. 

Whilst I was with the Cable Gang, we had some work to do at 
Marylebone which had become WR property for a while.  I was 
told that this was the WR S&T’s first experience of higher than 
mains voltages.  On former GWR lines and other takeovers, 
650 V distribution was the responsibility of the M&EE.  As a 
result, almost neurotic safety precautions were taken.  It was 
discovered that 650 V however could not be very harmful as rats 
were able to disable cables with their teeth and make a getaway.  
Coming from Reading each day brought me to Marylebone after 
the rest of the gang.  One morning I arrived just in time to see 
them disappearing on a train.  One of them shouted something 
which sounded like “Northampton” which seemed unlikely.  
After a little thought I found them doing emergency repairs at 
North Acton. 

To be continued …………. 
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INTERESTING INFRASTRUCTURE 

 
The Dakota, Minnesota & Eastern Railroad (DM&E) operates a 
network of around 2500 miles (4000 km) of railroad in the upper 
mid-western region of the United States.  The DM&E consists of 
lines cast off by the former Chicago & North Western during the 
lean years in the North American rail industry, with the addition 
of former Milwaukee Road lines that were shorn off Soo Line's 
network after the latter railroad's acquisition of the bankrupt 
Milwaukee Road. 

The railroads of the United States have reversed their 
fortunes over the last couple of decades; DM&E in particular has 
recently enjoyed a surge of prosperity with its strong base of 
agricultural products, particularly bio-fuels like ethanol.  The 
DM&E is also poised to become a key component of the north/
south link in the North American free trade zone. 

Except for a few isolated stretches of Centralized Traffic 
Control (CTC) and Automatic Block System (ABS), most of the 
DM&E system is "dark" (unsignalled) territory, and operates 
under Track Warrant Control (TWC) rules.  TWC is a system 
wherein movement authority is conveyed by a train dispatcher 
over radio, and recorded and repeated for correctness by train 
crews with the help of a standard form using check boxes to 
convey various types of instructions and authority. 

Siding switches in track warrant territory are typically hand-
operated.  With trains routinely being between 4000 and 6000 
feet (1.2 to 1.8 km) in length, a train meet can result in a sizable 
delay to one or more trains, these delays arising from the hand 
operation of switches during train meets.  A train instructed to 
clear the main line must stop to reverse the switch at the 
entrance to the siding.  After the train clears the main track, its 
conductor must restore the siding switch to normal position and 
walk a long distance forward to the head of the train. 

Once the meet or pass has taken place, the conductor must 
reverse the exit switch to allow the train to pull forward from the 
siding onto the main; unless relieved of doing so, he must 
subsequently restore this switch to normal position and walk 
forward to the head of the train before it can resume its journey.  
An aggregate of 30 to 60 minutes of delay between the trains 
involved is not unusual. 

Centralized Traffic Control (CTC) would obviate the necessity 
for hand-operation of switches and would convey movement 
authority through signal indications.  However, for lines with only 
moderate traffic density, CTC is often not cost-effective, 
particularly when the line in question lacks any block signalling 
system.  To reduce the loss of capacity incurred through delays 
in train meets without the expense of CTC, the Dakota, 
Minnesota & Eastern has within the past three years begun a 
program of installing radio-activated switches (RAS) at several 
sidings in Illinois and Iowa. 

The equipment associated with a radio-activated switch at 
each end-of-siding location consists of a vital signal logic 
controller and a low-power radio transmitter/receiver in the 

signal bungalow, a short "OS" track circuit, a power switch 
machine, and a pair of normally-dark signals used as switch 
indicators.   

As a train approaches a siding, it encounters a wayside sign 
reading "Switch Control" two miles from the RAS.  A crew 
member must then use the radio keypad to enter the 
appropriate DTMF (dual-tone multi-frequency) sequence listed 
for the desired switch position in the operating timetable. 

If the vital circuitry can prove the OS circuit unoccupied, the 
switch machine is operated to the requested position if 
necessary, and is then locked.  The switch point indicator can 
convey the following indications: 

Green:  Radio activated switch is lined normal and 
locked for movement; 

Flashing Red: Radio Activated Switch is lined reverse and 
locked for movement; 

Red:  Stop. 
The vital logic controller then transmits a radio acknowledgment 
that the switch is lined and locked in the requested position.  
The signal and switch remain in this state until the train enters 
the OS circuit, which is marked by "OS Limit" signs.  This 
restores the signals to red, and route locking comes into effect 
until the OS circuit again becomes vacant. 

The DM&E's operating rules stipulate that if a train does not 
enter the OS circuit within 15 minutes after the RAS issues its 
radio confirmation of the switch position request, the train must 
approach the RAS prepared to stop.  In this case, the switch 
broadcasts that it is not lined; the signal returns to red.  Once 
the time locking is released, the switch can be requested in 
either position provided the OS circuit is not occupied. 

On the DM&E's Chicago Subdivision, the radio activated 
switches and switch point indicators are incorporated into the 
Automatic Block System (ABS) in use in that portion of railroad.   

Since 2008, the Dakota, Minnesota & Eastern has been a 
wholly-owned subsidiary of Canadian Pacific Railway. 

Radio-Activated Switches 
By Jon Roma  
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IRSE MATTERS 

YORK SECTION 

2011 ANNUAL DINNER DANCE 
The 2011 Dinner Dance will be the 53rd annual dinner dance and this ever-popular event will be held on Friday 18 March 2011 at the 
Royal York Hotel, York.  PLEASE NOTE THAT DUE TO UNFORSEEN CIRCUMSTANCES THIS DATE IS NOT AS PREVIOUSLY 
ADVERTISED ON THE PROGRAMME CARD.  The reception will be at 19.00 hours for dinner at 19.30 hours.  Dancing will follow the 
dinner until 12.30 am. 

The IRSE Senior Vice President, Mrs Claire Porter and Colin have been invited to be our guests of honour, and we would like to 
invite all other members, your partners, friends and guests to join us for what is always a very enjoyable and informal evening. 

As in previous years 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 £42.50 per person with a discount of £5.00 per person applying if payment is received on or before 
28 February 2011.  Therefore, if you would like to attend, please either complete a copy of the application form below and send it 
along with your remittance to the Dinner Secretary or contact the Dinner Secretary direct by phone or e‑mail. 

For members wishing to book accommodation at the Royal York Hotel, a special bed & breakfast rate of £109 per room per night 
has been agreed with the Hotel. 

Members wishing to take advantage of this offer must apply directly to the Royal York Hotel, Station Road York, YO24 1AA 
[Telephone 01904 653681] quoting "IRSE York Section 2011 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 2011 Dinner Dance and will be accompanied by          

                                                        (please give title, initials and surname of those wishing to attend)  

and I would like                              vegetarian meal(s). 

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

I enclose remittance of £ __________________  (cheques must be made payable to “IRSE York Section”). 

 

Signature  _______________________________                            

Contact Number + e-mail _____________________________________________________________________________________________ 

To: IRSE (York Section) From:   

  C.J.  Maw     

  93 Keble Park South     

  Bishopthorpe     

  York     

  YO23 2SU     

  Tel.   01904 704298     

  Mobile.  07810 476192     

(A copy of the application form is acceptable) 
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Technical Conference and Meeting 
Melbourne, October 2010 

 
The third Technical Conference and meeting of the Australasian 
Section for 2010 took place in Melbourne on Friday and Saturday 
8 and 9 October 2010.  The venue for the technical conference 
was the new Melbourne Convention Centre, along side the Yarra 
River on the edge of the Central Business District  of Melbourne, 
five minutes walk from the Southbank area.  This area is the 
centre of eating establishments and the Casino – it is not known 
whether the attending members had time to sample the wares 
on offer! 

The theme of the Conference was “Metro Signalling – 
Australia’s Next Generation Metro Systems” and as usual the 
Friday was spent listening to several papers presented by 
enthusiastic presenters plus a keynote address by the Executive 
Director, Transport Projects Division, Department of Transport 
for the Victorian Government.  The evening was enjoyed at a 
conference dinner and the following Saturday was spent in 
technical visits to sites in the Melbourne metropolitan area 

The Conference attracted 110 members and 91 visitors with 68 
members staying until Saturday and attending the Technical Visits. 

The Conference was led by the Australasian Chairman, Steve 
Boshier, who made the opening remarks and then introduced 
the keynote speaker for the conference, Ross Alexander, from 
the Department of Transport for Victoria.  Ross explained that he 
had joined the Dept.  of Transport in 2003 and became the Head 
of Transport Projects Division in 2009.  His working background 
was in Legal/Commercial contracting and he then went on to 
explain how his division worked within the framework of 
Government.  He said that Railways were “Black Box Magic” to 
the Government and his role was partly to explain what could 
and could not be accomplished in the railway world.  As with 
most Governments, they expected projects to be complete 
within the timescale of individual governments and had great 
difficulty in understanding that some projects could well run 
beyond the term of a particular parliament.  His group was 
responsible for all Transport projects except roads.  The Division 
had approximately 200 people and a budget of A$5 billion.   
It had the responsibility for rail of delivering Rolling Stock, 
Infrastructure Improvements including Track, Signalling, and 
Communications including infrastructure for servicing.  It was 
presently introducing the new X-tralis trains, electrifying the 
Epping extension and planning for the new underground metro 
line through the city as well as the regional new line from 
Werribee to Sunshine.  Work load was increasing in the 
Department as more money was being planned to be spent on 
Public Transport and further resources were going to be needed.  
There would appear to be a shortage of specialist resource such 
as S&T (and Power) experts and the Government was relying on 
Industry and the Institution to increase this resource. 

After this opening key note speech, the next paper was very 
relevant.  This was titled “Implementing a Metro Signalling 
System” by Nick Thompson.  Nick endeavoured to explain how 
to move towards a metro style of operation from a traditional 
state wide based urban systems of today.  The alternative to 

building new lines (and the time taken to commission) is to 
“sweat” the existing systems.  Nick then explained how the 
KCRC (now part of MTRC) in Hong Kong upgraded its operation 
from around 18 trains per hour (tph) with conventional lineside 
signalling to 27 tph with centralised SSI, intermittent ATP along 
with ATO.  The paper then went onto explain how Melbourne’s 
Suburban Railway could be upgraded to Metro style operation. 

Morning refreshments were then taken which also allowed 
delegates the opportunity to inspect the trade stands erected by 
the Sponsors. 

The presentation after the morning break was “Next 
Generation Signalling Capacity” by Michael Lawrie from the 
Department of Victoria.  Michael explained that “Next 
Generation Signalling” was a generic term used in Victoria to 
describe a new signalling system.  It is used to enable 
deliberation about concepts and principles, not about future 
technology or particular supplier systems.  It had been adopted 
to remove any ambiguity that arises when industry specific terms 
are used.  Capacity is a key driver for a deployment of a “Next 
Generation Signalling System”.  The existing signalling system 
imposes constraints on the capacity that can be delivered by the 
infrastructure.  The “Next Generation Signalling System” seeks 
to address these constraints and enable a higher capacity railway 
whilst maintaining the high level of safety that railways enjoy.  
Michael went on to describe how the constraints of the existing 
Signalling imposed capacity restraints and how the “Next 
Generation Signalling System” could address these constraints 
and enable operations at a higher capacity than that traditionally 
available.  Michael concluded with the statement, that whilst the 
existing signalling system has served the railway well for almost 
100 years, the “Next generation Signalling System” (whatever 
that may be) will offer Victoria significant benefits to capacity 
and bring Victorian Signalling into the modern world. 

The Chairman then introduced Adele McCarthy who is the 
Deputy Project Leader, Melbourne Metro Rail Tunnel Project, 
Victorian Department of Transport.  Adele explained how the 
Victorian Government has a plan to move Melbourne’s rail 
system from a suburban commuter network to a modern metro 
system.  With the short term benefits of new trains, new 
timetables, new stabling and improved maintenance and line 
extensions to South Morang and Sunbury now beginning to take 
effect, planning work has started on the first stage of the 
Melbourne Metro Rail Tunnel project.  Adele then gave details 
of this project which was a new rail tunnel running north to south 
under the city and joining with the existing lines coming into the 
city from the west.  It would be approximately 10 km in length 
and have five stations built, two of which will be under existing 
stations in the city.  The tunnel was stage 1 of a further increase 
in length to join up with the existing railway near Caulfield in the 
South East, an extra distance of another 10 km.   It is anticipated 
that stage 1 will be complete by 2018, and will provide extra 
capacity of 18 000 passengers for the Western, Northern and 
South Eastern routes into the city. 

The final paper for the morning was presented by Mathew 
Barber, Lead System Engineer, Siemens who talked about 
“Metro Rail Solutions: Capability Development to local 
Australian Needs”.  Mathew’s paper showed how increasing 
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operational demands for higher performance and technological 
improvements have led to the development of increasingly 
complex metro rail solutions.  The complexity and the challenge 
of implementing such solutions require significant attention to 
the methodologies applied to the development of these complex 
solutions.  This is essential to ensure that the desired function 
and performance requirements are delivered.  In Australia, 
railways have developed with special needs not necessarily 
aligned with their European counterparts.   

The geographic imperative of European railways has led to 
increasing co-operation in the development of railway 
technologies and a resulting level of standardisation across 
solution deployments.  This standardisation leads to cost-savings 
for European rail operators through reduced development and 
schedule risk, increasing competition from suppliers and 
improved return on investment for railways investing in capacity 
enhancements.  Australian railway operators are able to see 
similar positive impacts by adopting technologies developed for 
their European counterparts and modifying them for the local 
Australian needs.  Through the application of formal system 
engineering processes, “commercial off the shelf” products can 
be tailored and deployed as Australian metro rail solutions.  This 

 

1. Australasian Chairman – Steve Boshier welcoming delegates to the conference 

2. Organising Committee – from the left, John Cowie, Glen Miller, Gary Pallister, 
Brian Luber, Robert Baird, Melanie Guers, Steve Boshier & Nick Thompson 

3. Outside of Newport CC with a 1500 V d.c. metropolitan suburban unit 

4. General view of Newport Control Centre 

5. Newport Westcad display 

6. General view of ELECTROL (note the use of a paperless office!) 

7. Dual gauge fixed points outside Newport CC – broad and standard gauge 

8. One of the groups visiting the Siemens GSM-R Base station.  
Some of the members are – Tony Howker, Bruce MacDougall (visiting from the 
UK), Steve Baker, Peter Stringer, Nick Terry & Noel Reed. Can you find them? 

Photos:  Tony Howker 
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provides the mixture of the benefits of reduced development 
risk, whilst aligning Australian metro rail solutions with the 
capability development framework employed in Europe.  
Mathew’s paper gave the introduction of GSM-R onto Victorian 
railways as an example. 

Lunch was then taken and further visits were made to the 
trade exhibits. 

After lunch Norm Grady, Manager, Network Planning and 
Development – Metro Trains, Melbourne gave a presentation 
entitled, Signalling Maintenance & Operations – Experiences in 
a fully Automated Modern Metro System.  Norm started by 
explaining  that this was a paper that recounted his experiences 
in the operation and maintenance of a fully automated relatively 
modern guided transit system in Singapore and how it compared 
with the Melbourne system.  He was able to describe contrasts 
between rather old systems in Melbourne and established 
working practices with a new system in Singapore and staff who 
had not previously worked in a railway environment.  He touched 
on skills, training and competencies and how they differed.  He 
exhibited his presentation with lots of wonderful slides! 

This was followed by a paper on Passenger Control! - 
“Passenger Information Systems in a Metropolitan Railway” by 
Graham Turner, Project Director – Rail Control Systems, 
Department of Transport, Victoria.   The presentation explained 
that there were many Information & Communication Technology 
(ITC) systems currently being developed by the department of 
Transport, Victoria as part of the Public Transport Control and 
Information Systems strategy.  These systems are being delivered 
within a number of projects and are either in the pre-delivery 
phase or are actually being delivered.  Many of these ITC systems 
provide, support or create data for passenger information 
systems.  Graham provided a basic introduction and overview to 
the evolution of passenger information systems (PIS) used on the 
Melbourne metropolitan rail network, with specific information 
about key features of the current PIS, the relationship between 
the PIS and the signalling system and how the future PIS align 
with the Public Transport Control and Information Systems 
Strategy. 

Afternoon tea was then taken, followed by the last 
presentation of the conference – “Introducing the Regional Rail 
Link Project” by Marcus Chadwick of Coffey Rail. 

Marcus explained how the number of commuters using 
Victorian regional and metropolitan trains had increased rapidly 
over the past few years.  The State Government was committed 
to investing in new trains, tracks, stations and increasing network 
capacity.  The Regional Rail Link project is a A$4.3 billion rail 

infrastructure project jointly funded by the State and Federal 
Governments.  The new link project involves the construction of 
a new line running from West Werribee to Deer Park and from 
Sunshine to Southern Cross Station in Melbourne, a distance in 
total of 47 km and due to open in 2014.  It will allow more 
frequent and reliable regional rail services, removing the 
bottlenecks where regional trains reach the metropolitan 
network and freeing congestion within the metropolitan 
network.  The project is of strategic importance to the State of 
Victoria in progressing its wider transport and urban growth 
planning objectives.  Marc also explained that details of the 
signalling had yet to be finalised but the project was already 
moving into a Civil procurement and delivery phase with the 
electrical, signalling and communication phases to follow. 

The conference was then closed with closing remarks from 
the chair followed by a vote of thanks to all the speakers by 
Robert Baird and the distribution of commemorative plaques by 
The Chairman, Steve Boshier.  The organising committee was 
then introduced to the assembly and individually thanked.  The 
committee was Robert Baird, Glenn Miller, Nick Thompson, 
Alan Cowie, Steve Boshier, Brian Luber, David Rodgers, Gary 
Pallister, Richard Bell, Melanie Guers, & Cassandra Gash. 

The Chairman also thanked the sponsors for their support 
both for the technical conference and visits and the conference 
dinner.  They were – Alstom, Ansaldo STS, Aurecon, Coffey 
Rail, Hyder Consulting, Invensys Rail Systems, JMD Technical 
Engineering, Rail Control Systems, Rail Skills Centre/RTIIC, 
Siemens, Thales & Web Rail. 

The conference dinner was held at the Melbourne 
Convention Centre City Ballroom, with pre-dinner drinks 
sponsored by THALES and the dinner drinks sponsored by 
AURECON. 

The following Saturday morning, delegates were transported 
by coaches to Burnley to inspect the “Electrol”  (Traction 
Feeders and Overhead) Centre for Melbourne Metropolitan Area 
plus a GSM-R base station site being installed and tested by 
Siemens.  After morning tea the groups were taken to Newport 
Control Centre (not to be confused with Newport, Gwent which 
it is understood to also be fitted with Westlock!), where the 
operating panel (Westcad) and Westlock were inspected.  This is 
the first use of Westlock in Victoria and also the use of Westrace 
as a smart TFM (trackside module). 

Lunch was then taken at Williamstown RSL club before the 
coaches took members either back into Melbourne or the airport 
for their flights to other states. 

Tony Howker 
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The Australasian section decided in the early part of the 21st century that 
they would make available some monies for the establishment of awards 
for Australasian members, as distinct from the main awards from the UK.  
These awards would be known as the Byles & Calcutt award and the 
Semaphore award. 

Byles and Calcutt Award  
(see also article in IRSE NEWS Issue151 - December 2009) 
The Australasian Committee decided in 2001 that they wished to 
encourage younger members to fully participate in in the technical 
meetings including presenting technical papers.  An annual award would 
be provided for the younger member who presented the best paper at a 
main technical meeting.  The award is in honour of two signal engineers 
who had a significant impact on the direction of signalling in Australia. 

The award is announced at the AGM for papers presented in the 
previous calendar year and would provide assistance for attendance at 
an IRSE Technical Meeting within the next twelve months, subject to a 
maximum of $1000.  A suitably inscribed plaque would also be awarded.  
If the IRSE Technical meeting attended is outside of Australasia then a 
paper on the Meeting has to be presented.  There are certain eligibility 
criteria, such as not older than 35 years of age, current membership of 
Australasian Section and only papers prepared and presented 
individually were to be considered. 

Assessment for the award is by a panel of the three immediate Past 
Chairman of Australasian Section, and the assessment factors are  

 Originality of ideas and concepts of the Topic; 

 Advancement of the Science of Signalling; 

 Quality of presentation and delivery. 
The Award is at the sole discretion of the panel, if no paper is deemed 
satisfactory then no award will be given. 

Semaphore Award 
In 2004 the Australasian committee decided that there should be an 
award similar to the Thorrowgood Scholarship but only applicable to 
Australasian members. 

The idea of the award is to encourage the younger members to 
participate in the IRSE professional examinations and that the award is 
made to the Australasian member who achieves the best results in the 
professional examination.  The winner of the award will be made at the AGM 
for the professional examinations completed in the previous 12 months. 

The prize will consist of a suitably inscribed certificate and sponsor-
ship to an Australasian Meeting, including Airfare, Accommodation and 
Registration of that meeting.  (Notionally to the sum of $2000, or such 
other amount as the committee shall decide from time to time).  In the 
event of a tie the award may be provided to more than one candidate.  It 
is expected that the winner will present a report of the award meeting at 
a local meeting in their home state. 

The prize shall be open to all current financial members of the 
Australasian section of the IRSE (all grades) who have completed the 
IRSE professional examination the previous year.  Candidates completing 
the full examination (The 4th module) during that year shall only be 
considered.  Should the candidate be awarded the Thorrowgood 
Scholarship Award, that candidate shall not be considered also eligible 
for the Semaphore Award. 
 Criteria:  Best overall results for four modules of the IRSE professional 

examination, including as a minimum an achievement of a 
Credit Grade in two of the four modules. 

Appeals:   The decision of the Australasian committee will be final. 

Shining Light Award 
At the March 2010 Australasian Section AGM, the winners 
of the Shining Light Award for 2010 were presented with 
their awards.  The award is for the student member who is 
awarded the highest mark in the IRSE exam for an 
Australasian or a Diploma in Railway Signalling from the 
Central Queensland University in the course on Railway 
Signal Engineering.   

This year there was a tie for the award due to the high 
standards being achieved by students.  The winners were 
Jason Cheah and Brett Cox.   

Jason completed a 
Bachelor of Engineering 
(Mechanical)  at Queensland 
University of Technology 
in 2004.  Since beginning 
his railway career as a 
CAD Operator/Document 
Controller in Ansaldo STS 
in April 2006, he has 
managed to graduate 
from both the Ansaldo STS 
Graduate Development 
Program and the Rail CRC 
Postgraduate Diploma 
Course in Railway 
Signalling and 
Telecommunications from Central Queensland University. 

Jason is now working as an Engineer in the Field 
Equipment Department in Ansaldo STS.  At the moment, 
he is in South Korea working with the testing and 
commissioning team on the KTX Daegu-Busan, learning 
about the French TVM430 and the High Speed ATC 
systems implemented. 

Brett Cox works for Invensys Rail (Australia) as 
Signalling Design Engineer and Functional Tester and is 
23 years old.  He recently was awarded a post Graduate 
Diploma in Railway Signalling from Central Queensland 
University.  He is presently engaged on work including the 
resignalling in Wellington and Auckland for Kiwi Rail (New 
Zealand Railways Infrastructure Owner) where the 
signalling will include ETCS level 1, Automatic Train 
Protection systems.  

Tony Howker 

AUSTRALASIAN SECTION AWARDS 

Above:  
Jason Cheah 

Right: 
Australasian 
Section 
Chairman, 
Steve Boshier 
presenting the 
“Shining Light 
Award” to 
Brett Cox at a 
local Victorian 
IRSE Meeting. 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |   ISSUE 162  |  DECEMBER 2010  27 

After venturing far into Foreign Lands with the visit to Stuttgart 
earlier this year (see IRSE NEWS June 2010), the "Swiss Group" 
undertook its second Technical Visit of 2010 very much "at 
home".  Twenty Members and one Guest gathered adjacent to 
platform 6 at Oerlikon Station for the short bus journey to the 
offices of Bombardier Transportation where a tour of their 
Propulsion Systems Laboratory had been arranged. 

Oerlikon, on the north eastern side of Zurich, lies in the very 
cradle of Swiss Railway development.  Not only is it half way 
between the Zurich "Hauptbahnhof", the city terminus of 
Switzerland's first railway, and Wallisellen where Integra 
"founded" the Swiss Signalling Industry, but was home to both 
the Maschinen Fabrik Oerlikon (MFO) and Brown Boveri (BBC) 
Companies that were at the forefront of the very successful 
electrification of Switzerland's railways from the early twentieth 
century onwards. 

Whilst Integra's Signalling expertise lives on at Wallisellen as 
part of Siemens Mobility Division, Bombardier's Business Unit 
"Propulsion & Controls", as successors to MFO & BBC, is 
appropriately located on the Brown-Boveri-Strasse in Oerlikon. 

Meanwhile the "on schedule" arrival of the No.80 bus at 
13:48 enabled Mr. Markus Jörg, Bombardier's Manager, 
Converter Engineering and Testing, to welcome the Group 
punctually at 14:00h with a presentation of the function of the 
Business Unit and the key role of the Power Systems Laboratory 
at Oerlikon in the success of Bombardier's Locomotive and 
Traction Equipment Business throughout the world. 

Bombardier produces a complete range of rail vehicles, 
including trams, multiple unit trains and locomotives for which 
the Propulsion & Controls Division supplies the traction 
equipment.  The purpose of the Power Systems Laboratory is 
essentially to ensure that the function and reliability of this 
traction equipment will meet the client's application 
requirements throughout its service life.  To meet these 
objectives, the Laboratory provides its facilities to both the 
development and production departments of Bombardier.   

Mr. Axel Tute explained the structure of the Laboratory and 
the various testing regimes which can be implemented, before 
taking the group to view actual tests being performed. 

The Laboratory has two main sections, one equipped for 
simulation testing and the other for physical testing.  The 
Simulation Laboratory was demonstrated to the Group by  
Mr. Markus Pfaff.  The simulation computers allow the actual 
traction convertor and vehicle control systems to be operated 
without the associated power electronics but with correct 
connection of their inputs and outputs.  The simulation 
computers are programmed to realistically represent the power 
equipment and to allow correct simulation of external 
parameters such as draw bar load, gradient, adhesion 
coefficients, wheel slip, etc. as well as power supply fluctuations.  
Similarly, "internal" malfunctions of the power equipment can be 
simulated to enable theoretical fault analyses to be verified. 

Two current simulation projects were demonstrated, 
including the "MITRAC TC 3360 DPV01".  This equipment is 
designed for a continuous output of 4.0 MW "at the wheel" and 
to operate in a multi system environment which includes inputs 
at 12 kV 25 Hz, 25 kV 60 Hz as well as from "on board" diesel 
engined asynchronous generators. 

The discussion around the equipment between the Group 
Members and Mr. Pfaff and his colleagues confirmed that the 
system offers suitable facilities to check "signalling compatibility" 
of the traction equipment under test, particularly with track 
circuit equipment.  Frequency spectrum and amplitude of the 
traction return current can be monitored under all operating 
conditions, including when probable system malfunctions have 
been introduced. 

Mr. Pfaff also explained that, whilst the basis of the simulator 
comprised of carefully selected proprietary software packages, 
the application data was entirely the product of the many years 
of practical experience of the Bombardier Engineers gained from 
the provision of and subsequent support for traction equipment 
for use on all types of rail systems throughout the world. 

Mr. Tute then took the Group to the "real" power laboratory, 
situated in an adjacent building.  This consists of two rooms, one 
with a number of "screened" equipment bays, the other with a 
similar number of machine areas.  This arrange-ment allows not 
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only the correct connection of control 
equipment to the associated power 
converters, but their connection to actual 
traction motors, brake resistors, etc. in the 
machine room.  These in turn can be 
configured as "traction" or "braking" 
machines to allow the complete equipment 
to be run under realistic load conditions. 

Power for this laboratory is provided 
from the Swiss Federal Railways' traction 
supply at the nearby Seebach station.  
Although this supply is at 15 kV 16.7 Hz, 
equipment in the laboratory allows its 
conversion to all "known" railway supply 
voltages and frequencies from 600 V d.c. to  
25 kV 60 Hz. 

The extensive provision of monitoring 
and measurement equipment for each 
equipment bay facilitates the 
documentation of the test scenarios as well 
as confirmation of the results obtained 
during simulation testing. 

Final technical discussions were drawn 
to a close by Heinz Walser giving a 
deserved vote of thanks to Mr. Axel Tute 
and his colleagues, not only for an 
interesting and informative tour of the 
laboratory facilities, but also for the very 
tasty refreshments Bombardier had 
provided for the Group. 

Forsaking the No.80 Bus for the 
pleasant early evening sunshine, the Group 
made its way back to Oerlikon Station on 
foot to enjoy dinner in "Gleis Neun" (Track 
9), a restaurant adjacent to the station 
located in a restored MFO factory building 
previously rail connected by track no. 9! 

The increasingly cosmopolitan nature of 
the "Swiss Group" of the IRSE was very 
visible at this visit, not only by members 
from all regions of Switzerland but also the 
(now obligatory) attendance of members 
from the bordering regions of Germany and 
Austria.  Even two Englishmen were 
present, one of whom had the audacity to 
wear an Australian Section tie!  By the way, 
the two ladies present were accompanied 
by their (male) partners!  The next Swiss 
Group excursion will be held on 4 March 
2011. 

Brian Smith & Heinz Walser 

Technical Meeting Held On Tuesday 5 October 2010 
The Chairman, Doug Gillanders welcomed 41 members and 11 guests to this, the first 
meeting of the 2010/11 session on Tuesday 5 October 2010.  

Doug introduced David Jones, Principal Engineer (Level Crossings) and Brian 
Mulvana, Senior Principles Engineer (Level Crossings) both of Network Rail and invited 
them to present their paper “Level Crossing Developments”. 

David began by explaining that the talk would be in two parts, he would be dealing 
with new developments whilst Brian would look at those ideas and innovations that 
were already in use which included Predictors, Electronic treadles, LED light units, Key 
Locks, and Magnetic Locks.  Predictors, have been in use for some years on the Cromer 
branch, but have recently been reused on a number of schemes, mainly as part of the 
enhanced user worked crossing programme.  These replace track circuits, treadles and 
cabling and work by measuring the rate of change of impedance of rails so that it can 
determine the train speed. In this way the predictor can determine the optimum 
moment to initiate the crossing closure sequence and hence minimise closure time 
irrespective of train speed.  The active components are only at the crossing and there is 
no need for trackside cabling to strike-in point.  They are, however, limited to non-
electrified lines. 

There are two approved electronic treadles, one manufactured by Siemens and the 
other by GETS. They are expected to be very reliable and are low maintenance.  

There are a number of LED light units in use at level crossings.  The Road Traffic 
Lights (RTLs) at AOCLs that had 36 W filament lamps had all been replaced by June 
2010.  All drivers crossing indicators, all miniature stop lights, plus the remaining RTLs at 
AOCLs, plus RTLs at 50 Auto Half Barriers are due to be converted by March 2011. 
LEDs are also used on white light crossing indicators (such as barrow crossings) and the 
“red man” pedestrian indicator at certain crossings. 

All new CCTV level crossings will use colour cameras (fitting in the same housing as 
previous cameras) along with flat panel monitors that can be fitted directly into a panel, 
standalone on a desk or as a cube. 

Another new innovation is “Vehicle Actuated Signs” (VAS). These can be provided 
where there could be risk of “blocking back” over a crossing.  If queuing cars are 
detected beyond a crossing then the VAS sign approaching the crossing is actuated 
warning following motorists to “Keep Crossing Clear”.  For gated crossing a new 
mechanical lock, called the Fortress lock has been approved to replace Black’s locks 
and key locks.  For wicket gates a magnetic lock, similar to that used on office doors, is 
being used. 

David outlined the new developments that were at present being investigated.  
These included improvements to existing equipment, replacements for obsolete 
equipment, MCB-OD (Manually Controlled Barrier – Obstacle Detector), Power 
Operated Gate Openers (POGO), GSM Fixed Phones, a new barrier machine, PLC type 
controllers, innovative solutions for user worked crossings, Yodel alarms with voice and 
tones, LED flood lights and video recording. 

The MCB-OD is intended to replace the CCTV at MCB-CCTV crossings.  It is 
essentially radar which sweeps the crossing to determine if it is clear.  Providing that it 
receives three consecutive clear “indications” once the barriers have been lowered then 
it will allow the protecting signals to clear.  It also has additional Complementary 
Obstacle Detectors – CODs which monitor those areas unseen by the radar.  The power 
operated gate opener (POGO) is an electric gate opening mechanism, which is intended to 
address risk of gates being left open at user worked crossings.  The user pushes a 
button to open the gate, crosses over and then closes the gate by pushing the button 
on the opposite side of the railway, all without leaving their vehicle.  GSM phones in a 
post are being trialed to remove the need for dedicated telephone lines to crossings.  

Preceding page: 
The Members of the Swiss ERFA-Group in the 
Bombardier Power-Lab;   Mr Axel Tute is third from left 
in the back row 

Photo/© :   Mr M.Schnellmann,  
                  Bombardier-Transportation 
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Dear Editors, 

Defining Messages 

In response to John Alexander’s article on 
defining the messages, we were doing 
exactly this at RSSB six years ago when 
working on ETCS.  Using the four 
fundamental signalling principles with 
which John began his article, we 
determined how each ETCS mode upheld 
(or not!) these principles.   These are now 
encapsulated in the ETCS System 
Description (GE/GN8605) which can be 
found on the RSSB’s website.  We further 
worked out for each ETCS mode, how 
drivers would receive distance and speed 
information and what observations they 
would be making.  Going one step 
further, we also considered any 
precautions the signaller might need to 
apply.   Again, this was developed for 
each ETCS mode.  The Institution and its 
members are already at the forefront of 
such thinking, at least as far as ETCS is 
concerned. 

David Nicholson 

 

1969 to remove the equipment, we had to 
search the SB to find the key to allow us 
to isolate the kit before removal!)  As is 
usual with mods at that time, the circuitry 
with the circuit controllers in situ was 
never removed – whether that was done 
later or stayed until the re-signalling of 
Crewe-Stafford I do not know – maybe 
someone else can let me know.   

Apologies to the president who will 
feel that the IRSE NEWS is being used for 
historical purposes, but it is important to 
remember how we did things all those 
years ago. 

 I have just read about the resignalling 
of Scarborough which has used a relay 
interlocking with the interlocking using 
location racking with plastic trunking.  The 
wireways looked full and all the wires were 
tight when passing through holes in the 
trunking or going round corners.  All these 
problems have been known about for many 
years (anyone remember re-wiring 
Warrington and Preston Signal Boxes) and 
over 25 years ago I personally banned the 
use of such trunking for interlockings.   

How many members know about such 
racking?  Read the Hesketh Report 
published in 1992.  So much for not 
talking about historical facts! 

Tony Howker 

 

Norton Bridge 

  
A new Yodel alarm is being tested which 
can give voice messages such as “Warning 
another train is approaching”.  The use of 
video cameras and recording at level 
crossings is expected to increase, given 
the availability and low cost of this 
technology.  The recording can then be 
used as evidence of any crossing misuse. 

Brian completed the talk by outlining 
some of the standard changes that are 
coming up.  The Office of Rail Regulator’s 
new guidance on level crossings is due out 
in Spring 2011.  The present Railway 
Safety Principles & Guidance, Part 2, 
Section E, Guidance on level crossings, 
will be replaced by Managing Level 
Crossings: Guide for Managers, Designers 
and Operators. 

The discussion that followed brought 
questions from Mark Irving, Chris Hall, Brent 
Conland, Tony Pinkstone, Ron Gilbert, 
Paul Hepworth, Colin Ward, Graham 
Pollard, Melvyn Nash, John Maw, Chris 
Willey, John Tilly and Dan Forbes.  A vote 
of thanks for an entertaining and informa-
tive talk was given by Tony Pinkstone. 

YORK SECTION 

FEEDBACK 

48 years of Solid State 
Interlocking and other 
matters. 

I read with interest the letter 
from Jonathan Tilling in Issue 
161 referring to solid state 
interlockings that were not 
computer based and in 
particular the installation at 
Norton Bridge on the LMR 
north of Stafford.  But firstly, 
just for the record Jonathan’s 
reference to the TDM 
(Westronic Style A) installed 
at Sandbach and Wilmslow 
was actually commissioned in 
1958 and the system between 
Manchester London Road 
(Piccadilly to our younger 
members) and Slade Lane 
was commissioned in 1960.  
(Just for the record in view of the 
statement “It acquitted itself well” I 
should point out that Westronic style A 
installed at around the same time on the 
standard gauge line between Melbourne 
and Wadonga was only replaced around 
15 years ago!)  However, back to Norton 
Bridge.  I was a young technical assistant 
at the time and was responsible for 
installing the separate interlocking housed 
in a glass-fibre room approx 20 m  from 
the main relay room in late 1961.   
The circuitry in the relay room for the 
control of three signals and four routes 
plus two point machines at Great 
Bridgeford was paralleled by the solid 
state “circuitry “ and was capable of 
being switched on/off/shadow via two 
massive A2 circuit controllers similar to 
the NLR and RLR route relays installed in 
Northallerton and York.  The circuit 
controllers were switched by a key switch 
mounted on Norton Bridge panel.  (I 
recall that the tester in charge was 
Norman Walker who had only just joined 
the Mod testing Staff and we had no 
trouble getting the new interlocking 
commissioned.)  From memory (it was 
nearly 50 years ago!), the static switched 
interlocking could also be switched to 
control the layout at Great Bridgeford as 
well as running in “shadow mode”.  As far 
as I was aware it never failed and the 
panel switch was never used.  (In fact 
when I went back to Norton Bridge in 
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MEMBERSHIP  MATTERS 

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

Companion 
Walsh W G Metro Trains Melbourne Australia 

Fellow 
Chandan V P World Bank USA   

Member 
Cheuk M Y MTR Corporation Hong Kong  
Edmund - Land Transit Authority Singapore  
Guirguis H S UGL Infrastructure (Trans Sys) Australia  
Talib A P DeltaRail Group  

Associate Member 
Agai Borhan M Bombardier Transportation  Thailand  
Case D M NOVORAIL Australia  
Jackson  K ATKINS  
Millman B MGB Signalling  
Misra A Jhansi Railway India  
van Son R L J Verebus Engineering Netherlands  

Accredited Technician 
Agustin J R SERCO Middle East UAE 
Hughes B Northern Ireland Railways  

Associate  
Bradbury S Severn Valley Railway  
Chung K H Parsons Brinckerhoff Hong Kong  
Gadkari V Invensys Rail Systems Australia  
Garosi M London Underground  
Ghazzali M TFL  
Rohlandt J Public Transport Services Australia  
Sienkiewicz M Mouchel Rail 
Tabiri‑Bekoe E First Security 

Student 
Austin  P URS Scott Wilson  
Bemment S D Network Rail  
McCarthy M Mouchel  
Nixon S URS Scott Wilson  
Savage R P Network Rail  
Slade M Thales Rail Signalling Solutions  
Wisniewska J Banedanmark Denmark  

TRANSFERS 
 

Member to Fellow  
Cotton S D Aurecon, Novo Rail Australia  
 

Associate Member  to Member  
Kannan V Aurecon Australia  
Lee C K L MTRC Hong Kong 
Young D  Network Rail 
 

Student to Member 
Backway S Department of Transport  
Gash C C United Group Australia  
Power R P Parsons Brinckerhoff Australia  
Sealy N P Amey Rail   
 

Associate to Associate Member 
Gupta R Ansaldo‑STS India  
Howley J Network Rail  
  

Student to Associate Member 
Crame T J LUL 
  

Student to Associate  
Agutter P Network Rail  
 

RE-INSTATEMENTS 
Puddick A W D  
 

RESIGNATIONS 
Mason N G 
Hopper E G S 
Huggins R 
Jones P A 

Current Membership Total is 4645 

Not yet a Member of the IRSE? 

Membership of the IRSE is open to any person engaged or 
interested in the management, planning, design, installation, 
maintenance, manufacture or operation of railway signalling, 
telecommunications or associated equipment. 

A full range of membership grades is available to suit the 
varying qualifications and experience of individual applicants 
wherever they operate in the profession, from senior 
managers through to technicians carrying out essential 
maintenance and installation activities. 

For the grades of Fellow, Member and Associate Member, you generally 
have to have a combination of academic or technical qualifications and 
relevant experience or to have passed the IRSE's examination. 

Student, Accredited Technician and Associate are grades of 
membership that cater for the needs of trainees, technicians and IRSE 
Licence holders. 

The grade of Associate is suitable for people who may not be 
technically qualified but who are interested in signal and telecommuni-
cations engineering or operations and who can obtain considerable 
benefit and practical assistance from participation in IRSE activities. 

 


