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Social Media 

In my role as Chairman of the IRSE Recruitment and Publicity Committee 
(R&P), you will perhaps not be surprised that I am interested in the way we 
communicate.  I think it is vital that in this year of celebration we embrace 
the modern way of communicating and this, without any doubt means we 
need to embrace the role that social media can play. 

Upon joining the R&P Committee I was very keen to ensure we achieved 
the maximum from the technology available and with the kind help of Wim 
Coenraad, I was able to gain access to our Facebook page (yes, we do have 
one).  This, in itself, will be a challenge to some people and we might get 
asked the question why use this form of media.  I think the answer is quite 
simple, you cannot ignore the change we have seen over the past few years 
and as an Institution I would hope that we embrace the change and maxi-
mise the advantage as we have seen our industry change over the years so 
must we. 

Thankfully we have seen interest and ‘Likes’ begin to appear on our 
page, which means people are accessing the page and are open to infor-
mation on events and debate and, going forward, this is where we need to 
share our experiences.  This does not mean we will stop communicating 
elsewhere, rather increase the opportunities for people (in my role, potential 
new people) to access us. 

Once we embrace this form of social media, and I think we should, the 
logical question is where else do we communicate?   We need to consider 
other places such as Twitter, etc and provided we use common sense in our 
approach I feel we will be maximising the opportunities to support our 
members and prospective members and I would welcome your thoughts 
and input. 

Andy Knight  
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PART 1:  
INTRODUCTION AND CONTEXT  
(Clive Burrows) 
I am very pleased to have been asked by Francis How to 
present to you the work that has been done to develop the 
2012 edition of the Rail Technical Strategy (RTS).  In providing 
the context for the RTS, this paper reflects on the first technical 
strategy published in 2007.  It then describes the way the 2012 
edition of the RTS has been developed, the challenges facing 
the industry, the focus of the RTS (which is broader than 
technology), the need for collaboration and the barriers to be 
addressed if we are to succeed.  The paper outlines the 
groundswell of initiatives that are supporting innovation in rail, 
and the opportunities represented in this strategy for young 
people joining our industry.  I will then hand over to James 
Hardy of RSSB to summarise the content of the RTS. 

In 2007 I led the development of the first technical strategy 
for the railway in my capacity as Director - Technical and 
Professional at the Department for Transport.  The approach to 
developing this document followed typical UK government 
practice in that the strategy set out the wider policy context 
supporting the July 2007 White Paper, “Delivering a 
Sustainable Railway.”  Whilst ensuring alignment between 
policy and the technical strategy, the approach imposed 
constraints on our ability to canvass a broad range of views 
from across the rail industry.  We have learned from this 
experience in developing the 2012 edition.  Furthermore there 
has been a misconception that the RTS is purely a strategy for 
engineers.  It is vitally important that it reflects the aspirations 
of, and provides the tools for, both operators and engineers to 
deliver the shared vision for our industry and our customers.   

It is worthwhile reviewing the original concept for the RTS 
that was mapped out in 2005 and is described in Figure 1.  The 
concept has stood the test of time remarkably well and shows 
how the three influences of change on our railways are: the  
five-yearly High Level Output Specification (HLOS); 
refranchising; and major projects like Thameslink and CrossRail.  
The majority of railway assets have a lifespan of at least 30 
years, which drives the need for a long term vision, and a 
strategy to deliver that vision.  The last six years have shown 
how we can reconfigure the existing assets to deliver greater 
capacity and efficiency safely.  It is vitally important that our 
decisions when renewing these assets are aligned to take into 
account how they will contribute to delivering our long term 
vision.  The RTS describes the vision, identifies major areas for 
change, informs renewal and new asset procurement and 
drives long-term standards change.  By setting the RTS out in 
this way, we can see the areas of knowledge that need to be 
developed, and hence the priorities for our research 
requirements.   

As ever with forward looking documents, some proposals stand 
the test of time, others do not.  A notable success of the 2007 
strategy was the recommendation to establish a senior technical 
group to address the long term technical direction of the industry, 
based upon a whole-system perspective.  Accordingly the 
Technical Strategy Advisory Group was established, its name 
changing later to the Technical Strategy Leadership Group (TSLG).  
Early work by this group developed technical routemaps for the 
railway, drawing on inputs from over 150 senior rail professionals 
and academics.  It laid the foundation for the strategic research 
programme, followed by the RTS consultation in October 2010.  
Responses to this, together with strategy workshops at the end of 
2011, have provided much of the input upon which the RTS is 
based.  I and the TSLG are grateful to those who contributed and 
influenced the resulting strategy.   

The reason for recalling this history is to make the point that the 
2012 edition of the RTS is an industry document, bringing together 
many of your insights, and seeks alignment to achieve a shared 
vision.  TSLG took on the challenge from the Department for 
Transport on behalf of the rail industry to make the RTS a live 
document and to champion its use.  Five years on this has led to 
the development of the 2012 edition of the RTS, which this paper 
sets out to describe.  This paper is an early view industry’s response 
to that challenge.  The work is founded upon much of what the 
technical leaders of the industry have said.   

The Rail Value for Money report by Sir Roy McNulty in 2011 
said that the costs of the railway are unsustainable, and offered the 
prospect of savings of £190 million per year through innovation.  
However, the McNulty report was less clear about how these 
savings could be realised.  The RTS seeks to capture these benefits 
and then deliver much more, over three decades, seriously 
improving the economic performance of Britain’s railways. 

The challenge we need to address is how we can communicate 
the messages effectively so that the strategy becomes pivotal in 
shaping an agenda that positively transforms the industry. 

The RTS is a strategy, one to which the industry as a whole has 
subscribed.  It is a framework to help guide decisions, by 
presenting a coherent overall approach to technical development.  
It aims to give a sense of direction.  It is not a list of technologies, a 
shopping list from which to pick, nor is it a detailed plan (although 
many plans could stem from it) and it does not seek to tell 
individual companies what they should do.  The narrative is 
business-centric.  Technology is not developed for its own ends, it 
is developed to support a business, to enable new business 
models, to enhance customer experience.  In promulgating the 
messages, this is a key bridge to build, to position the technical 
possibilities in the world of business opportunity.   

TSLG has set the challenge of identifying how we could achieve 
a halving of Cost and Carbon at the same time as a doubling of 

A Preview of the Rail Technical Strategy 2012 
Clive Burrows - Group Engineering Director, FirstGroup plc. (left) 

James Hardy - Rail Safety and Standards Board Ltd. (RSSB). (right) 
Paper to be read in London on 17 October 2012 
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Capacity, whilst increasing Customer 
satisfaction by an order of magnitude.  
Collectively these are known as the “4 Cs.” 
The framework of technologies presented in 
the RTS has the potential to deliver a 
substantial contribution to the 4 Cs.  They 
are considered challenges to frame technical 
thinking at the right level to deliver step 
change, not incrementally.  The RTS sets out 
the response to these challenges and we, as 
an industry, must deliver if we are going to 
exceed the expectations of the McNulty 
Report.  If we can deliver all the elements of 
the RTS, that would amount to a very large 
prize indeed, for rail businesses, for 
customers, for suppliers, for Great Britain’s 
transport system and for “Great Britain plc.” 
The question is, how can the industry and its 
supply base work together to realise this?  

The first step will be to achieve 
ownership of the stated direction across the 
many stakeholders who are essential to its 
realisation.  The strategy is presented in a business context and 
recognises the role of operators and the supply chain in 
delivering the vision.  In so doing, it seeks to bring all the key 
players on board.  An important challenge for our industry is 
how to align incentives.  Industry will need to engage 
substantively with the strategy and work out how the potential 
can be realised.  This paper addresses a technically literate 
audience which can play an important role, taking the 
propositions in this technical strategy to the industry decision 
makers, making the case in the business context.  If businesses 
are to adopt the strategy, make the necessary investments and 
take on associated risks, the business incentives must be 
aligned.  The roles of franchising, strategic industry planning, 
industry planning cycles, investment and regulation need to 
facilitate this.   

The industry will need to address the barriers to innovation 
that TSLG has identified.  The Rail Delivery Group has been 
established in response to the call in the McNulty Report for an 
industry leadership group and it may be well positioned to 
become the sponsor of strategic innovations on behalf of the 
industry.  This, together with the technical leadership provided 
by TSLG and alignment of groups such as the Planning 
Oversight Group and the National Task Force, would provide a 
foundation for realisation of the technical vision.  There is work 
to do on aligning incentives, to enable working more 
collaboratively across the industry and down the supply chain 
with greater emphasis on long term partnerships.   

The strategy describes whole-system innovations that rely on 
a wide range of stakeholders to negotiate the journey from 
ideas, through research, development of technology, 
operational concept and standards, demonstration, 
commercialisation, industry planning, investment and finally 
implementation into a facilitative operational environment.   

There have been some very positive developments in 
alignment of support for innovation in the rail sector.  We have 

mentioned the McNulty Report that recognised the need to 
fund innovation.  The Department for Transport announced 
funding specifically for innovation in the July High Level Output 
Specification 2 statement, and is providing pilot innovation 
funding in the run up to Control Period 5, which starts in 
2014/15.  The rail innovation team has been created at RSSB 
specifically to focus on development and demonstration.  
Finally, there are two new initiatives by the Technology Strategy 
Board.  It has announced the creation of the “Transport Systems 
Catapult,” a £20m technology innovation centre which the rail 
sector played a significant role in defining and there is a second 
£10m call, to be launched early next year, of the Accelerating 
Innovation in Rail programme which is jointly funded by RSSB/
TSLG, the Technology Strategy Board and industry.   

One of the challenges to introducing the cross-system 
innovations described in the technical strategy is the need for 
cross-industry co-ordination at a senior level.  The Technical 
Strategy has been endorsed by the Rail Delivery Group.  The 
strategy has been reviewed by the industry’s Planning Oversight 
Group, the National Task Force and the Association of Train 
Operating Companies’ Engineering and Operations Councils, so 
there is strong engagement with these senior industry groups.  
The technical strategy aligns with the draft industry Strategic 
Business Plan due for publication early next year.   

My belief is that the opportunities for young people 
choosing to join the rail industry are better than at any time I 
can remember in the last 40 years and quite possibly since the 
heady years of rail development in the 19th century.  The 
challenge is whether we can match the inventiveness of those 
early pioneers and harness the amazing technology now 
becoming available to deliver our vision for the railways of the 
future.  This is a 30 year strategy; it will shape the careers of the 
younger industry professionals.  We need to recruit, develop 
and retain the talent emerging from schools and universities and 
make known the influence upon careers that this strategy will 
have. 

Figure 1:   RTS and its relationship with HLOS, refranchising, major projects, procurement, standards 
change, research and renewals  
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PART 2:  
THE RAIL TECHNICAL STRATEGY 
2012: A SUMMARY (James Hardy) 
The railway is a very large system, and an early decision in 
the development of the strategy was how to divide the 
system into sections that could be described in a structured 
and manageable way.  We decided that the structure for 
the strategy should address the outcomes the railway would 
deliver, the operational concepts to deliver the outcomes 
and the technology themes that deliver the operational 
concepts.  This is represented in the diagram in Figure 2.   
In addition, cross-cutting considerations (called common 
design concepts) that affect the themes are addressed, as 
are the strategic enablers (called common foundations) that 
need to be in place if the strategy is to be delivered.   

The strategic challenge, summarised as the 4 Cs as 
above, informs the outcomes desired for the railway.  A pen 
picture of an intensively used railway that could rise to such 
a challenge would include a highly automated railway in 30 
years time that runs on time to a handful of seconds (not 
minutes), where trains are in the right place at the right time 
at the right speed (almost) all the time, and where their 
locations are known accurately.  ERTMS enabled trains will 
run closer together, so real-time braking and adhesion 
capability will be known.  Advanced traffic management 
systems will optimise system performance, deal effectively 
with perturbations (which will be rare in the highly reliable 
railway envisaged), and underpin accurate, tailored 
information for customers and operations.  Maintenance will 
be largely automated and well targeted, and it will be 
informed by remote condition monitoring, prognostic 
models, and system wide asset and operational data.  
Assets will be procured to optimise whole-life performance 
and will provide the reliability, upgradeability and 
maintainability demanded by the operational concept that 
is outlined here.   

Supporting this concept are descriptions of the technical 
themes.  These are: 

 command/control/communication; 

 infrastructure; 

 rolling stock; 

 energy; 

 information;  

 customer service.   
Cross-cutting considerations, called universal design 
concepts, run across these, examples being reliability, 
security, and resilience.   

Finally, the common foundations are described.  These 
are the enablers that need to be put in place if the industry 
is to innovate at a system wide level, adopt whole-system 
approaches and consider the people and skills needed to 
implement and run the railway that is conceived.   

The remainder of this paper describes the above 
concepts in outline.  This is a highly summarised preview; 
the full version of the RTS will be published in December 
2012. 

Control, Command and Communication  

Context: The rail network delivered 54.1 billion passenger kilometres 
on 15 777 km of available track in 2010/11, almost double the 
passenger kilometres recorded in 1993/4 achieved on more extensive 
track (16 536 km).  Signalling control systems made a significant 
contribution to this achievement.   

Command, control and communications systems are seen as a key 
strategic technological capability for the delivery of the 4 Cs goals 
over the next 30 years.  New technology in this field, and challenging 
the principles underlying how we the control the movement of trains, 
can deliver significant improvements in capacity, reduce traction 
energy consumption and carbon emissions, reduce operational costs 
through automation, and provide much better on-board 
communications for the railway’s customers. 

Modern railway command and control technologies are largely 
electronic, and therefore well placed to take advantage of the rapid 
development of computing and communications technologies in 
order to contribute to the delivery of the vision of a higher capacity, 
lower cost railway. 

In recent years we have witnessed an unprecedented growth in 
new technologies, with enormous potential impact on railways and on 
signalling and telecommunications in particular.  This growth in areas 
that might be collectively termed “information, control and 
communications” technology goes well beyond the traditional scope 
of railway signalling and telecommunications engineering.  These 
changes are set to continue, and will have a yet greater impact on 
railways than we have seen hitherto.   

We should keep in mind that the technology developments and 
applications do not, for the most part, represent a “pick and mix” set 
of options.  For instance, intelligent traffic management systems 
depend upon accurate information about the position and speed of 
trains. 

The 30-year vision is for intelligent traffic management and control 
systems to be used across the network to optimise its capacity and to 
facilitate the efficient movement of trains.  Automatic Train Operation 
(ATO) and intelligent traffic management systems are key elements.  
Lineside signalling will be largely removed.  High speed Internet 
protocol based communications will become ubiquitous.  There will 
be greater standardisation of designs.  Readily available, accurate 
data opens up opportunities for engineering and business innovations 
to exploit it. 

The strategy is to exploit the programme for ERTMS Level 2/3 or 
derivatives fully, to maximise the benefits from centralised control to 
reduce operating costs and improve regulation of traffic and 
management of perturbations.  ATO will help achieve this and will 
support high intensity operation.   

The enablers are accurate train geospatial position and speed 
information, high capacity data communication systems to link trains 
with infrastructure, and modelling and simulation tools to support 
optimisation of timetables and track configurations. 

Infrastructure 

Context: In 2009/10, £1bn was spent on infrastructure renewals, £2bn 
on maintenance and £1bn on enhancements - approximately one 
third of the railway's £12bn operating costs.  The McNulty Report 
indicated that running costs were 30% higher than expected, and 
challenged the industry to reduce this.  Network Rail, where the 
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largest portion of costs lie, has been lowering costs since 2007 
but agreed to cut a further £2bn. 

The vision is to adopt simpler standards and terms and 
conditions that enable rapid advantage to be taken of new 
materials, technologies and services.  There will be greater 
standardisation of designs.  Network resilience is improved, 
disruption is less frequent and recovery is improved.  There is 
better prediction, protection, preparation and recovery from 
abnormal weather events.  New technologies for 
communications, ticketing and revenue protection will increase 
the capacity of stations, deferring the need for extensive 
alterations to buildings.  Greater accommodation of freight is 
envisaged to enable migration to rail from other modes.   

Greater automation of inspection and maintenance and a 
whole-life, whole-system approach to asset management are 
included in the infrastructure vision.  Sensors will be ubiquitous 
and information systems will allow exploitation of the data they 
provide across the system boundaries to enhance management 
of the assets.  Through-life modelling will be used to specify 
assets with appropriate capacity and service delivery capability, 
and they will be future proofed.  Maintenance will be optimised 
and the need for it reduced.  Optimisation will occur across 
system boundaries and this will inform business models.  An 
example would be the use of the Vehicle-Track Interaction 
Strategic Model to influence track access charges based on 
damage.  Also included is a better understanding of the trade-
offs between up-front and future costs.  Exploitation of asset 
information is recognised as vital. 

Rolling Stock 

Context: The passenger rolling stock fleet is currently about  
17 years old on average, and is likely to become younger when 
new stock is introduced for Thameslink, CrossRail, and the 
Intercity Express Programme (IEP).  The passenger fleet consists 
of about 12 000 vehicles, in 64 classes.  The total maintenance 
costs, including financing, is valued at £1.8bn per annum 
(2010/11) or 15% of railway running costs. 

The vision for rolling stock is that it is highly reliable, energy-
efficient, has a low whole-life cost, has reduced impact on 
infrastructure which lowers whole-system costs, and a high level 
of customer satisfaction.  Technologies in use range from more 
efficient electric motors and energy recovery, capture and 
storage, to new lighter materials.  Manufacture uses less carbon 
and more recyclable parts.  A whole-system approach for design 
and maintenance regimes is optimised through the extensive use 
of reliability centred maintenance for trains and infrastructure.  
Homogenous technical characteristics allow train design 
configurations to meet various market needs and retain the 
flexibility and capability to operate widely across the network.  
Novel braking systems are virtually independent of available 
levels of adhesion, which reduces headways between trains and 
increases capacity on existing routes.  Rolling stock is resilient in 
the face of climate change and operates reliably in all weather 
conditions. 

Within the context of business specifications, designs for new 
rolling stock should consider the interaction with the 
infrastructure to lower whole-system costs.  Designs should also 

take advantage of emerging technical developments to minimise 
overall energy use and other impacts on the environment, 
including noise.  Enhanced thermal insulation material and 
improved resistance to water ingress for critical equipment 
should be used to make new rolling stock resilient to extreme 
weather conditions.  Recent technological advances have 
improved vehicle acceleration, braking capabilities, reliability, 
and the quality of components and sub-systems.  Technologies 
to reduce noise, emissions and carbon, and new designs for 
battery-powered units and fuel cell engines are being 
developed, and these are being watched closely.  Further work is 
required to understand the interactions of these technologies at 
system level, assess alternative configurations, and develop 
business cases to achieve optimal performance and lower whole-
life, whole-system costs.   

To accommodate the short design life of many new 
technologies, in comparison to the design life of rolling stock, 
“plug-and-play” standard interfaces should be introduced.  
Reliability centred maintenance is installed in new trains, but 
retrofitting existing trains requires further consideration.  There 
will be improvements to the effectiveness of predictive 
algorithms for reliability centred maintenance, which will draw 
information from a variety of sources.  The Vehicle-Track 
Interaction Strategic Model applies a better understanding of 
the interaction between rolling stock and infrastructure which 
can produce significant cost reductions.  New materials, or 
associations of materials, and technologies might improve rolling 
stock through, for example, reduced mass, energy consumption 
and corrosion, increased strength, reliability and maintainability. 

Energy  

Context: Each year the railway uses over 3 TWh of electricity and 
more than 680 million litres of diesel fuel for traction (source: 
ORR National Rail Trends 2010-11 Yearbook, Table 9.1a), at a 
cost of over £600 million.  Non-traction energy consumption at 
stations, depots, offices and control centres accounts for 10-20% 
of rail’s total energy bill.  The railway will use more energy in 

Figure 2:   Structure of the Rail Technical Strategy 2012 
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absolute terms as it runs more and longer trains to accommodate 
passenger and freight growth and introduces new high speed rail 
lines, so the main focus is to operate in an energy-efficient way 
and to support modal shift from road and air, which are less 
energy-efficient.   

The vision is that future rail has expanded in an energy-
efficient way, reducing unit costs to attract passengers and 
freight from other modes.  The vast majority of passenger and 
freight journeys are on electrified routes.  Low carbon and 
recycled materials are used where safety, reliability, and 
practicality allow. 

Reduced reliance on fossil fuels, energy-efficient rolling stock 
and infrastructure and a good understanding of energy usage for 
energy-efficient operations are part of the picture.   

Further electrification would reduce the direct use of fossil 
fuels and provide a secure supply of energy that would become 
less carbon-intensive as the power generation sector 
decarbonises.  Electric trains are cheaper than diesel to buy, 
operate and maintain, and are more efficient, quieter, cleaner 
and comfortable.  Electric freight locomotives are more powerful 
than their diesel equivalents, haul longer loads and/or travel 
faster, and regenerate energy when braking. 

The 750V d.c. third rail network is at its limits of scalability 
and could, where practical, affordable and cost-effective, be 
replaced progressively with the 25kV a.c. overhead system.  This 
would deliver greater capacity, improved performance, and 
better energy efficiency.  A pilot d.c. to a.c. conversion scheme 
has been supported in HLOS 2.   

Train specifications should drive improvements in energy 
efficiency and weight reductions.  Existing rolling stock with 
significant residual life should be made more energy efficient.  
Rolling stock should be fitted with systems to measure energy 
consumption.  Intelligent traffic management systems could 
generate energy-efficient timetables and optimise traffic flows in 
real time. 

Customer Experience  

Context: Passenger journeys have almost doubled in the 14 years 
to 2010/11 to approximately 1.4 billion, and are expected to 
continue to increase.  Passenger demands for value for money, 
comfort and facilities are similarly expected to rise.  Freight use 
of rail has also increased significantly over the same period, 
about 50% by tonne-miles. 

The vision is for rail to be the preferred form of transport for 
passengers and freight customers.  Every customer can rely on 
excellent service provision that is consistently punctual, reliable, 
and good value.  Rail offers personalised, convenient yet mass 
transit-based services that meet customers’ needs. 

All rail customers, passenger or freight, will be consistently 
delighted with the level of service and reliability from rail 
businesses and the product will consistently meet all 
expectations.  Reliability, punctuality, safety and comfort will be 
taken for granted.  Stations will be seen as attractive venues, not 
merely transport interchanges.  Information about journeys and 
related travel and other added-value services will be readily 
available.  Access to accurate and timely information coupled 
with intermodal coordination will provide passengers with 

seamless journeys.  Passengers will have a sense of well-being 
and receive excellent value for money.   

Freight customers will appreciate the quality contribution of a 
rail service that is fully integrated in their logistics arrangements.  
Rail responds to requests for new services and terminal facilities 
to meet flexible business requirements.  Rail-based logistics 
provide freight customers with competitive advantage.  The 
integration of service scheduling, real-time traffic management 
and terminal management systems with customers’ internal 
systems allows rail to be a fully effective part of the management 
process for freight customers.  Consignments will be tracked 
throughout the journey and real-time information is available for 
consignees.  Rescheduling is easily facilitated if required. 

Journey pricing will be affected by many factors, but 
technical developments could contribute to the degrees of 
freedom that businesses have in making such decisions, 
principally by enabling large cost reductions and capacity 
enhancement. 

Information  

Context: The British rail sector consists of over 50 large 
organisations with a total of over 100 000 employees managing 
over 1.3 billion journeys and thousands of assets, supporting a 
24 hours a day, 365 days a year business.  It requires and 
produces an immeasurable amount of data and information to 
function, and such data and information is expected to greatly 
increase in volume over the next 30 years.  This, coupled with 
rapid advances in information technology and ageing legacy 
systems, means that efficient management and exploitation is 
vital to future functionality of the railway.  Over 130 information 
systems maintained by approximately 20 suppliers are in 
operation.  The information theme describes strategies to deliver 
and sustain an integrated, modular, whole-industry approach to 
managing and exploiting data and information.  The aim is to 
maximise the value of information through efficient management 
and systematic exploitation.   

Experience suggests that the development of large 
centralised databases is expensive, complex and takes a long 
time, during which technology has moved on, potentially making 
the initial design concept obsolete.  An alternative method is 
through a federation of smaller systems, using common 
architectures, languages and common data dictionaries, and it is 
this approach which is best suited for the rail industry. 

The ever increasing “Apps” market uses common software 
languages to exploit available information, providing an example 
of how information can be used both to earn extra revenue and 
to stimulate economies.  Elements of the rail industry already 
exploit information, for example mobile applications providing 
departure boards and train position, and this is increasing as 
opportunities are realised.  The future is expected to witness 
new and improved ways of exploiting information, and the rail 
industry’s increased production of information provides the basis 
for further valuable revenue streams. 

Developing a long-term and enduring information policy 
which considers both technology and strategic partnerships is a 
key foundation for managing and using information.  
Development and implementation of a whole-industry and  
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whole-system information management strategy is essential to 
provide long-term direction for the rail sector.  In simple terms, 
the long-term objective is to enable valuable or valued data to 
be obtained, derived and developed.  Some types of information 
have multiple and as yet unrealised potentials, and the long-term 
strategy is to derive maximum value by recognising and using 
these data sets. 

The strategy for industry information systems includes 
producing an optimised cross rail information flow model by 
mapping and analysis of existing data and information flows, and 
establishing a central industry sponsored group charged with 
producing an information management strategy (and 
subsequently an information exploitation strategy).  Federated 
systems increasingly allow improvements in technology to be 
realised sooner, and reduce overall cost by reducing duplication 
and opening up new opportunities. 

The important long-term strategy here is to provide a 
common information framework for the industry to work within.  
Agreed standards, protocols, data architectures and service level 
agreements allow the industry to benefit from new technological 
offerings 

The differentiated organisational structure of the railway 
suggests that technologies enabling cloud computing may be 
best suited to supporting the federated approach proposed for 
the railway.  The increasing speed and bandwidth of the UK 
national data backbone and the rail network’s existing IT 
infrastructures are likely to provide a number of opportunities 
regarding cloud-based data management and storage in the 
near future, opportunities that can be captured if there is a 
common approach to information management. 

Key enablers for an information strategy include a National 
Information Systems Catalogue.  Open architectural standards, 
coherent management policies, protocols and clear identification 
of data owners are needed to support a whole-systems 
approach.  The importance of developing cyber security 
capability in parallel with the evolution of the sector information 
system cannot be overstated. 

Strategic Enabler: Innovation 

Context: The railway is an increasingly competitive market sector 
which needs to innovate constantly to produce future products, 
systems and services, and to become more attractive to new 
investors.  But current investment in innovation is only 0.3% of 
turnover against international best practice of 3.5%.  Rail must 
work out how to innovate across the system to realise the 
strategy visions. 

The railway needs to provide innovators with a clear 
understanding of risks and rewards and a clear definition of 
technology requirements and market size.  It needs to align 
incentives across the railway system and enable costs, benefits 
and risks to be apportioned appropriately.  Standard commercial 
contracts should be based on levels of investment, rewards, risks, 
and intellectual property.  The vision provides for policies and 
practices that are designed to give the assurance to realise 
opportunities.  Support is available to develop innovations from 
ideas to pre-competitive demonstrators, with funding 
contributions, development and test facilities, access to clients 

and experts in standards, safety and more.  An innovation 
leadership function is embedded at organisational and industry 
levels to address the cross-industry, whole-system dimension.  
These include coordination of common requirements, supplier 
engagement and incentives to encourage collaboration, and an 
innovation capability resource base.  To transform technical 
visions into reality, railway leadership and sponsorship need to 
be coordinated to achieve a unified, cross-industry approach to 
innovation. 

Capabilities that are being put in place include the Transport 
Systems Catapult (Technology Innovation Centre, funded by the 
Technology Strategy Board) and the rail innovation team, hosted 
by RSSB and funded by the Department for Transport.  There 
are a range of funds and facilitation that can be accessed to 
support the journey from bright idea to commercialisation.  The 
recent HLOS 2 statement included a fund specifically for 
innovation, and this is evidence that the potential benefits from 
innovation are being increasingly recognised.   

Strategic Enabler: Whole-System Approach 

Context: For the RTS, the whole-system is the rail sector, its 
assets, organisations, operations and stakeholders.  It is the 
railway’s people, processes, and systems.  The railway has many 
thousands of assets owned, operated, and maintained by a 
range of organisations, each with its own business objectives, 
priorities, timescales and policies. 

The inherited railway was designed in single components and 
not as a system.  This legacy presents many constraints on 
service quality and requires a whole-system approach for a cost-
effective and efficient upgrade.   

Cross-industry planning requires a whole-system framework 
to deliver positive changes across the industry.  With a 
coordinated strategy, all the industry’s bodies build and adopt 
an industry-wide framework and foster a whole-system whole-life 
business case.  This framework gives stakeholders a way to 
collaborate to identify technical and technological solutions for a 
consistent delivery of policy and strategy.  In this environment 
suppliers can develop products with confidence to meet clients’ 
future requirements.  Train operating companies, Network Rail 
control periods, government and asset management all have 
different planning horizons, which need to be aligned, where 
possible, for longer term plans.  More sophisticated technical 
and asset interfaces need to be enabled by suitably developed 
organisational structures and communication channels across all 
industry stakeholders.  Whole-system planning is essential in 
supporting development, testing, demonstrating and 
implementation of complex, cross-industry solutions. 

Strategic Enabler: People 

Context: As the pace of technological and technical change 
accelerates, people working in the rail industry must be 
equipped with the necessary skills to cope with new 
technologies and techniques. 

The vision in the people arena expects that learning 
programmes take full account of the implications of 
technological transitions, and training prepares staff for 
technology-driven changes.  Virtual learning environments and 
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simulations are used to rehearse responses to routine work, 
unplanned situations and new interventions.   

Leaders drive the industry towards achieving the 4 Cs and 
facilitate technological changes.  There is a shared vision of 
customer focus across the industry, and a common desire to 
optimise performance.   

The future railway is likely to be technologically complex, 
more automated and managed by fewer but highly skilled 
people.  A coordinated long-term view of the required skills, 
competencies and potential has identified skill sets and defined 
roles. 

Skills to handle an increasingly rich data environment and to 
manage the real-world environment efficiently will require 
appropriate training methods.  Improved methods could include 
virtual reality and simulation.   

Design and introduction of new technology should take 
careful account of the people who will use it.  New technologies 
in the industry will alter the workplace and automation could take 
over repetitive and arduous tasks.  Rail has the opportunity to 
use these techniques and technologies to create an attractive 
work environment that makes it the employment sector of 
choice. 

Universal Concepts: Delivering the Long Term 
Strategy 

The framework of technologies presented, if implemented, 
represent a substantial contribution to the 4 Cs, amounting to a 
very large prize indeed, for businesses, for customers, for 
suppliers, for Britain’s transport system and for the country.  The 
question is how the industry and its supply base can work 
together to realise this.   

The first step will be to achieve buy-in to the stated direction 
from the many stakeholders who are essential to its realisation.  
The strategy is presented in a business context and recognises 
the role of operators and supply chain in bringing this about.  In 
so doing, it is essential to bring on board these, and other, key 
players.  Industry will need to engage substantively with the 
strategy and work out how the potential can be realised.   

If businesses are to adopt the strategy, make the necessary 
investments and take on associated risks, the business incentives 
must be aligned.  The roles of franchising, strategic industry 
planning, industry planning cycles, investment and regulation 
need to facilitate this.   

The industry will need to address the barriers to innovation 
that TSLG has identified.  There is work to do on aligning 
incentives, working more collaboratively across the industry and 
down the supply chain with greater emphasis on long term 
partnerships.   

The strategy describes whole-system innovations that rely on 
a wide range of stakeholders to negotiate the journey from idea, 
through research, development, demonstration, 
commercialisation, industry planning, investment and finally 
implementation into a receptive operational environment.  On 
this journey, the focus will move from support for early 
innovation through to business justification as technologies 
approach commercialisation and implementation.  The 
technologies are a means to an end, the end being to improve 

customer experience and business opportunity.  The prize 
available from achieving the 4 Cs incentivises all parties to work 
collaboratively to deliver the whole-system innovations and the 
industry environment needs to be developed to enable this.   

Universal Concepts: Reliability 

An intensively used railway that runs to a handful of seconds 
demands reliability and this needs to be addressed on a whole- 
system basis.  Operational and asset unreliability is a consumer 
of capacity.  Reliability performance targets need to be 
developed in the context of the whole-system; siloed targets will 
deliver suboptimal results.  If reliability were afforded the same 
status as safety, the picture would be very different.  This is 
cultural as well as technical.  It is also about a step change in 
performance of key assets such as points.  If all trains performed 
at the level of the best, and maintained that once ERTMS was on 
board, we would be approaching the reliability needed to 
support the future vision. 

Universal Concepts: Resilience 

The future railway should be resilient to operational disruption, 
externally caused disruption, climate change and extreme 
weather.  Automated and manual contingency plans should be 
updated and in place.   

Planning and design tools for resilience, together with a more 
integrated approach to managing risk, aim to reduce the 
consequences of extreme external events.  The report 
“Tomorrow’s Rail and Climate Change Adaption” (TRaCCA) 
provides the basis for the development of rail preparation and 
management of climate issues for the next 20 years.   

Universal Concepts: Security and Risk Mitigation 

System security should be maintained and continually checked 
and tested against threats.  Automatic backup and dual redun-
dancy for key systems, separation of key and secondary systems 
and constant vigilance through active and passive systems are 
assumed.  In respect of health, there are opportunities for self-
cleaning technologies, anti-viral technologies and increased 
capability of sensors.   

Other universal concepts not discussed in this paper include 
automation, simplicity, flexibility and environmental friendliness. 

TO SUM UP 
This paper has provided a pen picture of how the future railway 
may be, and has ranged across the technology areas needed to 
deliver it.  It has described the industry arrangements that need 
to be put in place if the cross-industry innovations are to be 
implemented.  It has described the momentum that is building 
behind innovation in the rail sector and the initiatives that are 
being established to support this.  It has speculated that the 
strategy outlines a compelling technical environment around 
which youngsters can plan a rewarding career.  And it challenges 
the reader to play a part in reframing the technical messages to 
achieve traction in their business domains.   

The strategy will be available on publication of the RTS in December (see 
www.futurerailway.org). 
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INTRODUCTION 
The Public Transport Authority (PTA) network consists of 158 km 
of electrified double line unidirectional narrow gauge track, 
14 km of dual gauge unidirectional track, a short electrified 
section of narrow gauge single line branch and two sections of 
non-electrified single line. 

The train operations are controlled from a single control 
centre location in East Perth and the Control centre is linked to 
23 local interlockings.  Route setting from control centre work 
stations is based on the Entrance Exit system.  The control system 
has facilities for Automatic Route Setting (ARS).  

The Train Control, ARS and Automatic Train Protection 
systems will be described in Part 2 of this paper. 

SAFE WORKING SYSTEMS 

System Used 

The Train Control System (TCS) controls some lineside Signals 
(designated Semi Automatic Signals) and all Points on the network.  
Vehicle detection is by d.c. single rail track circuits, or Audio 
Frequency double rail track circuits except in one of the non-
electrified single line sections where coded track circuits are used. 

Overarching Principles 

The objective of the Signalling system is to achieve the following: 

 To maintain a safe separation between trains; 

 To maintain the integrity of a route once an authority to 
proceed has been given, and which can be revoked only when 
it is safe to do so; 

 The Signalling system should be reliable and Fail-Safe.   
Any failure of the system will cause it to revert to a more 
restrictive state of the Signals. 

Class of Routes 

Class of routes are determined by the type of Signal which 
permits movement into the particular route. 

MAIN ROUTES  

Movements permitted by Main Signals: 

  Control Signals (referred to as Semi Automatic Signals in 
the PTA Rule Book) permit movement at Line speed or 
speed regulated by speed boards, up to another control 
Signal or automatic Signal or a buffer stop; 

  Automatic Signals are used in the Block sections and 
permit movement at Line speed or speed regulated by 
speed boards up to another Automatic Signal or Control 
Signal. 

SHUNT ROUTES 

Movements permitted by Shunt Signals: 

 Shunt Signals permit shunting moves or movements on 
to the main line when a driver has to exercise caution. 

Signal Aspects Used in the PTA System 

The Signal aspects listed permit movements and provide 
information to the driver as given below: 

a) 3-aspect (Red, Yellow, Green) Signals 

RED  STOP – Route ahead is not set or Section ahead is 
occupied. 

YELLOW  Section ahead is clear, but next Signal is at stop - 
Proceed at normal speed prepared to stop at next 
Signal. 

GREEN Section ahead is clear and next Signal is Yellow or 
Green - Proceed at normal speed. 

The offset marker plates on the Signals shown above 
indicate automatic Signals. 

b) Single-aspect shunt Signal placed below a 3-aspect Main 
Signal, the Shunt Signal permit movements as given below: 

RED  On main Signal with no light on shunt Signal - 
Route ahead is not set or Section ahead is 
occupied - STOP 

RED On main Signal with YELLOW on shunt Signal - 
Section ahead is occupied and a shunting move 
can proceed with caution at low speed. 

c) 2-Aspect (R,Y) or 3-Aspect (R,Y,G) ground shunting 
Signals 

RED STOP – Route ahead is not set or Section ahead is 
occupied. 

YELLOW Indicates that the Points are correctly set locked and 
detected - A shunting move can proceed cautiously 
as far as the line is clear up to the next Signal. 

GREEN Indicates that the Points are set correctly, locked and 
detected - The line is clear to the next Signal for a 
shunting move to proceed. 

To display a yellow aspect all Signals require the Signal 
ahead to be lit or the Signal control is available to show a 
proceed aspect. 

To display a green aspect all Signals require the Signal 
ahead to be lit and the Signal control is available to show a 
proceed aspect. 

Under failure conditions a red stop Signal can be passed if 
Train Control issues a proceed order.  Driver should proceed 
cautiously expecting to find a hazard ahead. 

Overview of Public Transport Authority of Western 
Australia Signalling Principles.  Part 1:  The Interlocking 

By Don Weerakody    BSC (Eng), MIE Aust, MIRSE,  
     Contract Signalling Engineer PTA (Ret)     
(This Article is part of an irregular series showing the Principles of the different State Railways of Australasia)  

AUSTRALIAN SIGNALLING 
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AUSTRALIAN SIGNALLING 
Junction Indicators 

Junction indicator (consisting of five white lights in straight line) 
fitted above a 3-aspect Signal indicates a divergent movement.  
The junction indicator is not lit when the road is set for a straight 
or non-divergent movement. 

Route Indicators 

These indicators (consisting of an alpha numerical display) are used 
at stations to indicate the platform number or siding number. 

Main Route Locking Requirements 

 Before a Route can be set, all Points in the Route are required 
to be lying in the position required by the route, or be free to 
swing to that position, and all track circuits in the route have 
to be proved clear. 

 All Running Signal Routes are provided with an Overlap to 
give a margin of safety against the possible overrun of a 
Signal at Stop.  The length of Overlap required for a Route is 
nominally 200 m but can be reduced with the provision of 
additional Signalling controls to limit the approach speed of a 
Train;  Trailing Points in the Overlap must be Set, Locked and 
Detected in the required position;  Facing Points in the 
Overlap are only required to be detected and can be allowed 
to swing provided the alternative Overlap is proved clear and 
is not a part of a route or Overlap of an opposing movement.  
Swinging of a facing Overlap Points is not permitted when 
time of Operation Locking is in force. 

 At converging junctions the main running line should be 
protected from an overrun of the protecting Signal by a full 
Overlap distance or by the provision of Catch Points.  A 
reduced Overlap may be permitted for routes having a low 
speed approach or with speed restriction enforcement up to 
the destination Signal.  

 Route locking should extend to the end of the Overlap of the 
destination Signal to which the Route applies.  All Points 
within the Route and all trailing Points in the Overlap have to 
be locked.  All Flank, Runaway or Catch Points which protect 
the Route and its Overlap should also to be locked. 

 Routes and their Overlaps should be interlocked with all 
directly opposing Routes and their Overlaps.  The Route for 
which the Signal applies should not contain an Overlap or 
part of an Overlap of an opposing Signal which has been 
cleared or Route Locked.  

 Multiple Routes in the same direction must not simultaneously 
share the same Overlap.  If the Overlap of two Signals in the 
same direction converges to a trailing Points within 50 metres 
of the Signals, and if a train has been Signalled up to the 
Signal on one track, a train on other track has to be held two 
Signals back until the first train is proved at rest.  Also where 
there is insufficient Overlap between two opposing Signals, 
and if a train has been Signalled up to one Signal, a train in 
the opposing direction has to be held two Signals back until 
the first train is proved at rest.  This is referred to as Two 
Signal Protection. 

7. Where Interlocking between Routes is achieved indirectly by 
Point to Point locking, all Points included in the point to point 
locking should be locked to prevent operation by both route 

setting and manual operation of the Points by Train Control 
System. 

8. Once a Route has Set, the Route and the Points in the Route 
are to remain Locked and the Points Detected in the position 
they were Set.   

9. The Signal is put back to red when the first train wheels 
occupy the track past the Signal.  The track section presently 
occupied plus the track sections ahead and any Overlap will 
remain locked until released by the passage of the Train or in 
the case an Overlap by a time out of the train on the 
destination track.  Track sections cleared by the train will be 
progressively released by the passage of the train. 

10. Approach Locking must be provided to prevent the normal-
isation of a Route prematurely releasing the Route Locking.  
The Approach Locking should maintain the Route Locking until 
released as described in the section below in this document. 

Shunt Route Locking and Signal Requirements 

1. Shunt Signal routes do not require Overlaps. 
2. The proving of track circuits clear depends on the operating 

requirements.  In some situations all track circuits in the route 
except the destination track are proved clear.  The desti-
nation track can be either clear or a train has been timed to a 
stop on the track. In other situations only the first track past 
the Signal (referred to as the lock stick track) is proved clear.   

3. Apart from Overlap locking conditions and the exceptions in 
the above paragraph, all other main route locking 
requirements apply to shunt routes.  

4. Shunt Signals require the train to be on the berth track of the 
Signal for the Signal to clear (referred to as Approach Clearing). 

5. The PTA is in the process of substituting last wheel replace-
ment with first wheel replacement at all Shunt Signals and will 
not use last wheel replacement in future. 

Approach Locking 

1. For all Controlled Signals, a proceed aspect once given, 
should be able to be withdrawn at any time by cancellation of 
the Route by Train Control.  Upon cancellation of the Route 
the Signal should be replaced immediately to its most 
restrictive aspect (stop). 

2. Should a controlling Signal be replaced to stop prior to an 
approaching Train taking the Route, then both the Route and 
the Overlap should be maintained Locked by the Approach 
Locking until one of the following release conditions is met: 

 The approaching Train passes the controlling Signal and 
occupies the Route, in which case the Locking will then 
be maintained as per a normal Route occupation; 
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 The approaching Train is between the Signal and the 
Signal in rear (Signal just passed) or in some instances 
between the Signal and the berth track of the Signal in 
rear. 

3. Approach Locking must maintain the route locking until a 
designated time has lapsed. In some rare instances where 
the Signals are close together with insufficient braking 
distance between the Signals, Approach Locking must be 
extending past the Signal in the rear. 

4. With no train on the approach or if an approaching train has 
yet to reach the Signal in rear, approach locking is not 
required and the route locking will be released immediately. 

POINTS 
Points Setting 

Points within a route, in the Overlap, or providing flank 
protection are set by the Train Control System as a function of 
route setting, provided the Points are free of any locking (i.e. 
available) and is not already in the required position. 

Free and available Points can also be set and locked manually 
by Train Control.  The TCS system does not permit the storage 
of a Points call (referred to as anti pre-selection of Points). 

Occasionally to simplify interlocking requirements point to 
point locking is used.  In this arrangement operation of a set of 
Points to one position will set and lock another set of Points. 

Point Locking 

All Points are locked by the occupation of the track section 
within which the Points are located. 

All Points are physically locked in position using the locking 
within the machine, or with claw locks, or with Spherolocks in 
addition to locking within the machine. 

Points in a route and trailing Points in the Overlap and Points 
required to provide flank protection are locked by the setting of 
a route.  These will remain locked until the track sections of the 
route containing each set of Points or the two track sections in 
the case of a crossover, has been cleared by the train. 

Where Points to Points locking is used, operation of one set 
of Points to the locked position will lock the other Points in the 
pair or group.    

Any facing Points in the Overlap (which can be swung to 
provide an alternate Overlap) within 25 metres of the 
destination Signal will remain unlocked until the train is on the 
berth track of this Signal.  The Points will be locked when the 
train is on the berth or destination track and remain locked until 
the train clears the track or is timed to a stop at the Signal.  (This 
is referred to as Time of operation locking). 

Points Detection 

All Points are detected by means of detection rods fixed as 
close as possible to the toe of the switch blades using either the 
detection contacts within the point machine or with separate 
detection boxes. 

All Points are equipped with a keyed crank handle housed 
inside a receptacle in the vicinity of the Points.  Removal of the 
crank hand from its receptacle breaks the detection circuit of the 
Points. 

Self normalising of Points 

Points controlling movements into sidings, yards or branch lines 
will be automatically returned to the Normal position by the 
Interlocking or Train control system.  Self normalisation (also 
referred to as self restoring) will occur 20 seconds after a train 
clears the Points track.  

If the Points have been reversed by a manual call, the Points 
will normalise 20 seconds after the call has been cancelled subject 
to the Points track and neighbouring tracks being clear. 

Overlap Requirements 

Before the Signal requiring an Overlap can be cleared can be 
cleared the following conditions have to be satisfied. 

For a train permitted to approach a Signal at Line speed, a 200 
metre Overlap is used where all track circuits within the 200 
metres, and any track circuits required for flank protection to the 
Overlap have to be proved clear.   

All Trailing Points within this 200 metre Overlap are required 
set and locked and the correct detection proved in the Signal circuit. 

The TCS does not set Facing Points in the Overlap and the 
position in which the Points are lying is detected in the Signal 
circuit.  If a part of the Overlap extending from the facing Points is 
required by another route or Overlap, the facing Points can be 
moved manually to the other position provided an alternate 
Overlap exists.  A bridging timer which is normally 6 seconds (or 
150% of the operating time of the point machines if cascaded 
point operation is used) is provided to maintain the detection 
during the operation of the Points. 

Facing Points less than 25 m past the destination Signal are 
locked as explained in the Point Locking section above (Time of 
operation locking). 

GAUGE DISCREMINATION OF STANDARD 
(SG) AND NARROW GAUGE (NG) TRACKS 
Gauge information is required to ensure that trains are signalled to 
the correct gauge track and any Overlap is provided to the correct 
gauge track. The same Signal is used for either a NG or SG train   

The gauge of a train is determined by short gauge detection 
tracks at selected Signal berths.  As routes are set for the train, 
the gauge information is forwarded along the route ahead of the 
train.  This provides advanced information to the interlocking and 
the track circuits of the gauge of the approaching train before the 
train gets to a particular Signal.  Both NG and SG information is 
maintained by “stick circuits” which is in the ON state in the absence 
of trains.  The presence of a NG train turns the SG condition off 
and the presence of a SG train turns the NG condition off.   

Blocking of Signals, Points and Tracks 

To ensure a safe work environment for personnel working on the 
track, Train Control can block train movements from a Signal, over 
a set of Points or up to the destination track of a Signal.   
At present this blocking is applied in the non-vital part of the 
interlocking in relay interlocking and in the vital part of the 
interlocking in processor based interlockings. In the solid state 
interlockings this is achieved by a pair of blocking and unblocking 
bits which are required to be set or cleared by the TCS in each 
Signal, Points or destination Track.     
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AUSTRALIAN SIGNALLING 

LEVEL CROSSING 
PROTECTION 

General Requirements 

The PTA has active level crossing protection 
for vehicular traffic with booms and gates 
for pedestrian traffic.  Active crossing 
protection is designed and constructed to 
meet the requirements of AS 1742.7 

The aim of the protection is:- 

 To provide sufficient warning for users 
to stop safely when the approach of a 
train is detected and to provide 
sufficient time for a user already on 
the crossing to clear the crossing 
before the arrival of the train; 

 To ensure minimum road closure time 
and a safe open time between 
successive trains. 

Equipment at Road Crossings 
and Sequence of Operation 

Boom gates are provided at all road 
crossings on the PTA network.  Some of 
these crossings have pedestrian crossings 
on one side or on both sides of the road.  

On the approach of a train the level 
crossing Signals start to flash and the bells 
start to sound.  Six seconds later the 
barriers start to descend.  The level 
crossing bells stop sounding when the 
gates are in the down position except 
where there are pedestrian gates at the 
crossing, in which case the bell sounds 
continually until the train clears the 
crossing. 

After the passage of the train the 
booms start to rise and the lights continue 
to flash until the booms are within 10 
degrees of the vertical.  

Train Detection 

The approach of a train is detected by a 
track circuit in electrified territory and at 
some crossings in non-electrified area by 
crossing predictors.  

Warning Time 

The length of the approach track circuit 
(referred to as the inner warning) which 
may consist of one or more track circuits is 
calculated to provide 25 seconds warning 
at road crossings.   
An additional warning referred to as the 
outer warning, equal in length to the inner 
warning, is provided by using the track 

1. Road Crossing with Pedestrian Gates 

2. Location Case with Grade Crossing Predictor Controlling Four Crossings 

3. Accident Involving Boom Gate at Road Crossing 

1 

2 

3 
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Contractor George Kent (Malaysia) has 
awarded Thales a contract to provide 
SelTrac communications-based train 
control for the Ampang metro line in Kuala 
Lumpur, Malaysia.  

The contract covers the 27 km existing 
route and 17·7 km extension which is 
under construction between Sri Petaling 
and Putra Heights.  The signalling work is 
scheduled to be completed in 2015.  

'Thales played an integral role in the 
development of the Kelana Jaya LRT line, 
making them the obvious choice to 
provide the same SelTrac fully-automated 
signalling communications platform for the 
Ampang Line and Ampang Line extension.  

circuits beyond the inner warning to ensure that barriers remain closed for a second 
train which occupies the outer warning before the first train clears the crossing. 

Where there is a Crossing within the Overlap of a Signal, the barriers will be 
operated and remain operated irrespective of the aspect of the Signal.  

When a level crossing is beyond the Overlap of a Signal and the Signal is outside the 
200 metre zone and displaying a red aspect, on the approach of a train the barriers will 
remain closed until the train has been timed to have stopped.  When the Signal is called 
to clear, the Signal will be temporarily held at stop to give sufficient time for the barriers 
to close.  A Signal within the warning distance of a crossing will not show a proceed 
aspect unless the barriers are already closed or have been open for a time sufficient for 
a vehicle which just entered the crossing to clear the crossing (usually 15 sec). 

To ensure that the booms do not change direction of movement in mid position, at 
least one boom must be detected in the down position before an upward movement 
can commence.  

At selected level crossings where a train stopping at a station within the warning 
distance causes unacceptable long closure times, control of Signals reading over the 
crossing is modified to account for the differing warning times caused by stopping and 
non-stopping trains.  A Signal within the warning distance requires the NSR (the relay 
for the non-stopping command) from TCS for the signal to clear and the full warning 
distance to be applicable for a non stopping train.  For a stopping train the NSR 
command is not given and the Signal will clear only when the berth track is occupied.  
Clearing of the Signal will initiate the crossing closure and where the Signal is close to 
the crossing a timing circuit will ensure the required duration of the warning alarms 
before the train reaches the crossing.  

Co-ordination of Crossing Operation with Road Traffic Lights 

Where the level crossing is in close proximity to a road traffic Signal controlled junction, 
the sequence of the road traffic Signals is linked to the crossing operation. 

As the train enters the outer warning, a function (referred to as an Early Call) is sent 
to the road traffic authority traffic light controller.  On receipt of this function the 
through traffic on the road is stopped and the Traffic Signals sequence to clear any 
vehicles on the crossing or waiting to traverse the level crossing is started.  When the 
train enters the inner warning or a time of 25 seconds has lapsed since the early call, a 
function (referred to as a late call) is sent to the traffic controller.  On receipt of this 
function all vehicular movements over the crossing is stopped and the traffic signals are 
cleared for through traffic on the road.  

Pedestrian Gates  

At stand alone pedestrian crossings either a single set or at some busy crossings a 
double set of gates are provided.  A ‘flashing man’ warning light and an audible 
warning are provided at each pedestrian gate.  

At stand alone pedestrian crossings the warning time provided is usually 21 seconds 
for a crossing across a single or two rail tracks.  At crossings with longer foot paths the 
warning time is increased to account for the longer walking time.  All pedestrian 
crossings have an emergency escape path with a gate that can be opened only from 
inside.  This is provided for any one trapped in the crossing when the gates close to 
safely exit the rail reserve.  

The sequence of operation is for the crossing warning lights to flash and the audible 
warning to operate for 6 seconds.  The gate start to close after this followed by the 
flashing light showing a steady indication after 15 seconds.  The warning light and 
audible warning operate continuously until the gates are fully open for pedestrian 
traffic.  
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INDUSTRY NEWS 

Ampang Line CBTC  

The first signal gantry on Network Rail 
infrastructure without fixed access for 
maintenance has been erected near 
Shrewsbury, giving a huge saving in capital 
cost compared to recent structures which 
have full ladder access. 

The gantry is part of the Crewe – 
Shrewsbury resignalling scheme, a trial site 
for Network Rail’s Modular Signalling 
programme.  The gantry supports two 
signals, one controlling right direction 
movements out of the resignalled area 
towards Shrewsbury station while the 
other marks the end of the reversible 
signalling provided within the scheme 
limits.  The signal heads are new, 
lightweight, low maintenance, LED units 
supplied by VMS Ltd. 

The gantry was developed and 
designed by Network Rail’s in-house 
design offices and was procured and 
installed by Invensys Rail.  The foundations 
are piled and erection of the structure on 
to them took a fraction of the usual time. 

Non-Accessible Signal Gantry  
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INDUSTRY NEWS 

Re: OCS Panels 

I must take issue with the editorial note at the foot of Andy 
Overton’s letter. 

Thirsk was commissioned in 1932/33 and was the first route 
relay interlocking, and the first installation to have the switches 
mounted geographically on the panel.  The first panel to have 
white route lights was Northallerton; commissioned on Sunday  
3 September 1939, the day war was declared.  Hull Paragon  
1936 (1938?) was an OCS installation with the switches on a 
desk in front of the panel and may well have been the first with 
that configuration. 

Philip Wiltshire, Hon Fellow 

Borders Rail Signalling 

Flicking through past copies of IRSE NEWS I came across a 
NEWS VIEW by Mr John Francis entitled “Border Challenge”  
(see Issue 176). 

Like Mr Francis, I was disappointed to learn that an 
opportunity to try something more elegant for the Waverley 
route appears to be eluding us.  For my part, I had rather hoped 
we might see extensive use of radio technology, the virtual 
elimination of lineside cable routes, and perhaps the installation 
of some level of ETCS.  But I’m sure there are sound 
engineering reasons (e.g. the impact of hilly topography on 
radio communications?) why these things may not come to pass, 
and that the engineers and project managers responsible know 
what’s for the best. 

On the other hand, the project managers and engineers 
presumably knew what was best for the Edinburgh Tram project 
– as featured amusingly in Radio 4’s Mark Steel’s in Town 
travelogue – but the rest of us are left somewhat baffled by the 
present outcome!  (I for one have always wondered why the 
Airport could not have been connected to the city by a simple 
spur from the nearby Fife line, or even just a halt as historically 
existed.) 

Whatever happens, let us hope that the re-institution of the 
northern end of the Waverley route proves to be a notable 
success – it’s been a long time coming!  Knowing the quality of 
some of the S&T engineers involved, I’m quite sure that any 
failings will certainly not be due to shortcomings on their part.  
And if you would like to learn more I can guarantee that the 
Scottish Section IRSE meeting on 21 February 2013 (“Borders 
Railway Telecoms” by Alisdair Smith) is sure to be both highly-
informative and entertaining – if only for the quaint and amusing 
‘banter’ that goes on between Glasgow and Edinburgh folk! 

Martin Bowie 

Deutsche Bahn has awarded Siemens and Kapsch CarrierCom a 
93m contract to supply ETCS Level 2 signalling and GSM-R 

communications for the Ebensfeld - Erfurt - Leipzig high speed 
line which is now under construction in Germany.  

Part of a major post-reunification project to upgrade the 
München - Nürnberg - Berlin corridor, the first 123 km section is 
scheduled to open from Leipzig and Halle to Erfurt in 2015.  

The 107 km Erfurt - Ebensfeld section is to follow by 
December 2017.  

The contract announced in September covers a total of 
around 500 track-km. Siemens' Rail Automation business unit is 
to supply 13 Simis D type electronic interlockings plus 
Trainguard 200 ETCS for the signalling and automatic train 
protection, while Kapsch CarrierCom will provide the GSM-R 
voice and data communications network.  

Pilot Traffic Management System  
for Network Rail 

FEEDBACK 

DB awards ETCS Level 2 contract 

Signalling Solutions Ltd (SSL), the Alstom Transport and Balfour 
Beatty Rail joint venture company, has been awarded a contract 
worth around £7 million from Network Rail to deliver a prototype 
for the introduction of a new National Rail Traffic Management 
System.  The delivery is scheduled for 2013.     

SSL’s offer is based on IconisTM, Alstom’s advanced 
automatic control centre technology, for the 14 new Regional 
Operating Centres that will be created by Network Rail.  Alstom 
Iconis is the technology used by Italian infrastructure operator 
RFI at the Bologna Control Centre.  Since 2007 it has been 
successfully managing one of the most complex European 
mainline junctions in Europe, helping RFI to improve traffic 
management and increase punctuality.   

Together with the IntegraleTM platform from Atos for 
national planning management, these technologies form an 
integrated monitoring and control system for all operational and 
functional elements of the rail network.  Parsons Brinckerhoff 
will provide programme management, system integration and 
specialist UK signalling experience. 

SSL will develop the system at its headquarters in Radlett, 
Herfordshire.  On successful delivery of the fully working 
prototype phase, in 2013, focus will move to the national roll-
out of the system, due to be completed over the next 15 years.   

Control of the rail network and concentration of rail 
operations will gradually migrate to the new Regional Operating 
Centres.   

Commenting on the contract award, Steve McLaren, the 
Managing Director of SSL, said “We’re excited to be involved in 
a programme which will revolutionise the way the British rail 
network is operated.  Working in close collaboration with 
Network Rail, our supply chain partners and calling on our 
parent companies’ experience of implementing similar solutions 
around the world we will provide a technology solution with the 
necessary functionality and flexibility to maximise the efficiency 
of the network.”  

Excellence of IRSE NEWS 

Congratulations and Many Thanks from one Associate who finds 
the IRSE NEWS an immensely rewarding read.  May I offer a 
suggestion that the publication deadline for contributions to 
‘Feedback’ and other items be printed in the ‘Contributions’ 
paragraph on page 1? 

Martin Bowie 

(Glad you are enjoying the NEWS.  We try to include all the 
Feedback we can, so as to keep everything as ‘live’ as possible.  
Letters therefore can often be squeezed in later than more 
formal contributions, which take longer to process.  My 
layout is normally finalised in the middle of the month 
preceding publication - Publication Manager) 
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IRSE MATTERS 

On the 23 February 2013, exactly 100 years will have passed 
by since the first technical paper was presented to the IRSE at 
the Grand Hotel in Birmingham.  Entitled ‘Signalling and its 
Connection with the Construction and Management of 
Railways’, it was read by Mr R. J. Insell, a member of the IRSE 
Council of the day. 

To commemorate this historic occasion a century on, the 
current IRSE Council is to present a special event at Austin 
Court in Birmingham, not far from the original venue. The 
event is kindly sponsored by Atkins Rail. 

The event will consist of a day of reprise, reflection, 
consideration, camaraderie, debate and forward thinking.  
This will be accomplished through a re-enactment of the 
original document, followed by a series of four papers which 
will compare and contrast the content of Insell’s paper with 
the development of the signalling discipline on main lines, 
metros and tramways over the last 100 years as well as 
looking forward to the future.  As if that is not enough, this 
will be followed a paper, prepared and presented by the IRSE 
Younger Members Section, which will explore the more 
radical future possibilities for railway signalling control and 
communications. 

Paper 1 “Straight from the Box”  
by John D Francis (Network Rail) 
The S&T Engineer has constantly striven to improve safety 
and efficiency through technological advance.  Over the 
lifetime of railways and the 100 years of the IRSE there has 
therefore been steady progression in the advancement of 
signalling and thus continuous evolution for the signalman.  
The hut, flags and hour glass have long been superseded.  
Environmentally conditioned eco-friendly control centres 
remotely supervising many miles of track using computer 
applications now form the latest materialisation.  The basic 
elements that make up the signaller’s domain are all touched 
upon within the paper with comparisons drawn out from 
across the century of change that has taken place and some 
specific issues are highlighted for debate. 

Paper 2 “The Maintainers Perspective”  
by Peter Halliwell (Network Rail) 
For the railway maintainer there has been much change in 
technology over the century, from the earliest mechanical with 
telegraph operation through electro-mechanical,  to all 
electric and computer based technologies an onto radio 
based signalling. Each step has added to the signalling 
maintenance requirements as all previous generations overlap 
the new ones. Personal safety was initially rudimentary but is 
now sophisticated, requiring safe systems of work and 
competence management processes.  Cab based signalling 
means a whole new type of exposure for the maintainer. 

Paper 3 “Oil Lamps to Radio Waves” 
by Paul Le Vesconte (ATOC) 
A walk through 100 plus years of railway signalling from the train 
driver’s perspective, commencing with the complexity of semaphore 
signalling and the steam footplate environment and unsupported by 
train protection systems.  There are many facets to train driving but 
the objective is simply to arrive safely and on time.  Paul will discuss 
how has signalling has supported that objective over the last 100 
years.  The century has seen progression from semaphore to colour 
light signals and on to cab based signalling with the introduction of 
ERTMS.  All these changes have affected the driver and will 
continue to change his workplace – indeed if there is a driver? 

Paper 4 “Railway Control Systems – The Next 15 
Years”  
by Phil Blacker (Atkins Rail) 
Over the next 15 years the Railway Control System will change 
considerably.  Across the world railways are moving towards larger 
areas of control to allow the service to be managed as a whole.  
Interlocking functionality is moving from the lineside onto the train, 
and in certain areas mainline railways are beginning to look like 
metros, where automation is becoming more prevalent and railway 
systems are becoming dependant on modern communication 
systems.  This paper takes a look into the future and the changes to 
railway control systems that will happen and how they might affect 
the railway signalling engineer, who may have a very different career 
to those in the past. 

Paper 5 “Look onwards to the future”  
by Padraic Dunne & Matt Slade (IRSE Younger Members) 
This presentation will be spoken in the present tense depicting a 
future signalled railway as current.  The perspectives of a signaller, 
maintainer, driver and passenger will be represented.  In an era 
where high speed rail is the norm and point to point connections 
between British cities and central Europe have decimated the short 
haul flight industry.  Safety, throughput and line maximisation are 
paramount.  Lineside signalling is being phased out of branch lines 
and is a thing of the past on inter city lines.  A dedicated spectrum 
of the radio bandwidth is ring fenced for railways and all European 
trains adhere to the same bandwidth and signalling principles 
enabling trains to interoperate all over Europe. 
 
Following the day’s events there will be a drinks reception, also at 
Austin Court, to which all attendees will be cordially invited.  And 
finally, to round off this historic event, there will be option to stay on 
for dinner, where the reminiscences from the event can be 
discussed and reflected upon in convivial surroundings into the 
evening.  I hope many of you attend and I look forward to seeing 
you at Austin Court in February 2013.   

Put the date in your diary now!   
Bookings will open later this year. 

Ian R Bridges, Midland & North Western Section 

FORTHCOMING SPECIAL EVENT 
Centenary Seminar: “100 years of facing the future” 
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INVENTIONS AND INNOVATIONS  

IRSE Innovation Award 
The IRSE is now seeking entries for the first IRSE 
Innovation Award in its Centenary Year (2012/13) to 
recognise significant innovations in the field of railway 
traffic management, train control, telecommunications and 
related disciplines.  

The IRSE Innovation Award will be made for an 
innovative system, product or service that is relevant to the 
scope of interest of the Institution. Innovations on all types 
of railways are eligible.  It can be awarded for infrastructure-
based and train-borne systems and products; support tools, 
technologies and services; processes etc.  The IRSE seeks 
to attract applications from all parts of the world. 

Ideally the innovation will have been recently brought 
into use or service somewhere in the world, but cases 
where something is still at the “proving” stage will be 
considered provided that there is sufficient evidence that 
the projected benefits will be delivered.  Subject to 
sufficient entries being submitted, it is expected there will 
be two classes of the award:  
• To an individual;    • To a company. 
The primary criteria against which an innovation will be 
judged are: 
• The degree of novelty;     • The benefits it delivers. 
Benefits can include a broad range of factors – cost 
reduction, customer satisfaction, reliability, maintainability, 
safety, environmental, the scope for wider application, etc. 

Award winners will benefit from extensive coverage of 
their innovation in IRSE NEWS, on‑line and via other 
communications channels, thus reaching an audience of 
railway companies and individuals world-wide.  In the case 
of individuals, a prize to the value of £500 will be awarded.  
The winner of the individual prize does not have to be a 
member of the IRSE nor, in the case of a company, does it 
need to have any affiliation to or links with the IRSE.  

Nominations for the Award are now sought for both the 
“Individual” and “Company” classes of award, with a 
closing date of the 18 January 2013. Submissions must be 
sent to innovation@irse.org.  Full details of the rules and 
entry form can be found on the IRSE website 
www.irse.org.  Any queries relating to the award should 
also be sent to innovation@irse.org. 

The assessment of the applications will be made by an 
independent judging panel that will include both technical 
and business capabilities, and having international 
experience.   The winners of the Award will be announced 
at a London meeting of the IRSE in March 2013.  Further 
IRSE Innovation Awards can be expected to be made on an 
annual basis. 

Francis How and Jeff Allan  

 

IRSE Top Inventions – Vote Now! 
Thank you to those who suggested ideas for the Top Inventions 
Competition that we announced in IRSE NEWS earlier this year; 
we have now combined and refined the ideas to give our shortlist 
of ten nominated inventions.  The next step is to invite voting 
from all IRSE members around the world. Which three inventions 
from the Top 10 do you think have been the most important over 
the years?  We will each have an opinion depending on what we 
have encountered in our careers, so we encourage you to vote, 
whatever your background, and however long ago or recently you 
joined the S&T profession.  The Top Three nominations generated 
by your votes will then go forward to a live debate to be held next 
March in London, to agree the overall winner. 

1 Axle counters 
The axle counter revolutionised train 
detection by overcoming the weaknesses 
of track circuits, with key advantages:  
 - no longer any limit on the maximum   

length of a section; 
 - no need for insulated rail joints and impedance bonds;  
 - no safety problems with rusted/dirty rails or non-shunting vehicles;  
 - no interference with other currents running through the rails;  
 - no effect from ballast cleanliness/resistance or damp ground. 

2 Blockfeld 
The 'Blockfeld' is an electromechanical 
locking device invented in 1871. This 
invention is important because its safety 
principle has influenced all later generations 
of German signalling technology.  

The basic safety idea is that by operating such a device, the 
signaller will produce a non-reversible locking in his own signalbox 
that can only be released by either operating a corresponding 
device in another signalbox or by action of the passing train.  
Besides positive locking of signals in the German absolute block 
system, these devices are also used for electric route locking and 
to provide electric interlocking between signalboxes. 

3 Driverless trains using ATO 
In recent years driverless automatic train 
operation (ATO) has been chosen by many 
metro operators both to reduce staffing 
costs and to provide more efficient and 
consistent operation.   

Whilst it may rely on many sub-systems and components 
(including other nominations listed here), for train operators it is 
the overall system functionality that is so appealing, regardless of 
the detailed technology.  

This month we are formally announcing the start of the IRSE’s Top Inventions Competition and our Innovation Award, and we are 
seeking participation from people and companies around the world.  The Top Inventions Competition is focussed on significant 
inventions in the history of railway signalling and telecommunications; and the Innovation Award provides recognition for an 
individual and/or company that has developed a recent innovation that demonstrates significant potential for railways, again in the 

The pictures: 1  Siemens Axle Counter 2   Blockfeld machine in the Technical University, Dresden   3   Docklands Light Railway          4   SSI at Ely  5   A Westinghouse  Lecture slide  
  6   Near London Bridge 7   Woking CTC      8   Token and Staff Instruments in Dingwall  9   Cross-section of early Track Relay       10   ETCS Cab display 
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4 Electric/electronic 
interlockings 

The development of electrical relay 
interlockings removed many of the 
restrictions inherent in mechanical 
systems.  Distance constraints on the 
operation of equipment were lessened, enabling the signaller to 
monitor and manage larger areas.  It allowed more complex 
signalling logic and controls to be incorporated, with reduced 
scope for human error.  It also removed the heavy physical work 
required to operate some equipment, opening the role of 
signaller to a wider workforce.  In more recent times computers 
have replaced relays, offering yet further advantages, both 
technical and operational. 

5 “Fail-safe” as a concept 
In the design of signalling equipment 
“wrong side failures” are avoided as far 
as possible.  In the early days of signalling 
the concept was applied to mechanical 
signals (where a broken wire would lead to a “stop” indication).  
The concept was progressively incorporated into the design of 
other items of signalling equipment, including relay interlocking.  

Although computer-based signalling systems offer alternative 
ways of ensuring safety, the underlying idea of “fail-safe design” 
continues to be a common theme within modern signalling 
systems. 

6 Multi-Aspect Colour Light 
Signalling 

In former years the IRSE debated and 
eventually accepted proposals for the 
use and meaning (to drivers) of signal 
aspects in the UK; this must surely form 
one of the major milestones in railway signalling.  The multi-
aspect concept is simple and has proven effective both 
technically and operationally for almost a century, with only 
minor additions as new operational requirements have arisen.  

7 Remote Control Systems 
Whilst the introduction of the relay 
interlocking was a major step forward 
from its mechanical predecessors, its 
range of control was still constrained by 

Inventions and Innovations – we need your votes and nominations! 

field of signalling and telecommunications.  Both will have their culmination at a meeting in London in  March 2013, when we will 
hold a debate on the Top Inventions and present the Innovation Award.  More immediately, wherever you are in the world, we need 
your votes for the Top Inventions Competition, and your nominations for the Innovation Award.  More details are provided below – 
please read and respond! 

the distance over which energy could be transmitted via cables 
to trackside equipment.  Multiplex systems (both time division 
and frequency division) allowed remote relay interlockings to be 
controlled from signalling centres over much greater distances, 
offering major improvements in the size of the area that an 
individual signaller could control, and also better traffic manage-
ment by enabling control of larger areas from single centres.   

Modern computer interlocking systems such as SSI and 
others still make use of similar methods of communication, albeit 
incorporated into the system design.  

8 Single line staff/tablet/token  
held by a driver 

This nomination is for the initial basic idea of using a 
physical staff or token as authority for a driver to 
enter a section.  The token system was the first 
form of block working, and preceded the 
introduction of Absolute Block on double lines by many years.   

Various electric staff/token systems evolved from the basic 
concept later when combined with the telegraph, whilst the 
original concept still remains in use on some lines in various 
parts of the world. 

9 Track circuits 
An elegantly simple device for the detection of the 
absence of rail vehicles on a section of track, this 
piece of technology has stood the test of time and 
remains a key feature of many signalling systems 
on main line and metro railways around the world.   

The ability to know where trains are is fundamental to the 
safety of rail operation.  As they say, "if you can't measure it you 
can't control it" and the track circuit measures the availability of 
a section of vacant track. 

10 Transmission-based Train Control 
This nomination covers all types of system 
designed to transmit signalling information 
direct to the driver in the train cab.   

ERTMS Level 2 is one such system, but 
many other types exist as well, notably on metros.  Lineside 
signals have since the beginning of railways been the principal 
means by which information is conveyed to drivers, but 
transmission-based signalling removes the need for much 
trackside equipment, improving safety and operational efficiency. 

The pictures: 1  Siemens Axle Counter 2   Blockfeld machine in the Technical University, Dresden   3   Docklands Light Railway          4   SSI at Ely  5   A Westinghouse  Lecture slide  
  6   Near London Bridge 7   Woking CTC      8   Token and Staff Instruments in Dingwall  9   Cross-section of early Track Relay       10   ETCS Cab display 

HOW TO VOTE:  simply send an email to topinventions@irse.org stating the relevant shortlist number for each of 

your three nominations in the email subject header in the format #, #, # to help us allocate the votes (so for instance if your 
personal top three are numbers 2, 6 and 10 then simply put 2,6,10 in the email header).  The order of your choices is not 
important (each one will have equal weight), and there is no need to put any words in the email message other than your name/
autosignature (if not obvious from your email ID). 
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 Winter Technical Meeting – Brisbane July 2012 

 “A Century of Improvements in the 
Control of Trains” 

INTRODUCTION 
The second and winter technical meeting of 2012 was held in 
Brisbane, Queensland on 20 and 21 July.  The Theme of the 
Meeting was “A Century of Improvements in the Control of 
Trains”.  The meeting followed the long established format of 
papers and presentations, followed by a formal dinner on the 
Friday, and a technical visit on the Saturday.  The Technical 
Meeting was held in the Gardens Theatre Complex of the 
Queensland University of Technology in the heart of Brisbane.  
The meeting was attended by 115 members and 39 non-
members.  The Technical Meeting was chaired by Robert Baird, 
the Australasian Chairman, who welcomed the delegates to the 
meeting and introduced the Theme of the Meeting and the 
presenters. 

OPENING ADDRESS 
The opening address was then given by Robert Baird who 
explained that the conference would hear about The History of 
Signalling, why cars and trains do not mix well at level crossings, 
how ETCS is being applied throughout the world, why important 
correct data is needed for good Train control and maybe how 
trains might be controlled in the next 100 years. 

PAPERS MORNING SESSION 
The Chairman then introduced Tony Howker, Past President of 
the IRSE who gave a presentation with “epigrammatic” 
comments” that set out “A Brief History of Train Control and 
Signalling Development” over the 100 years that the IRSE had 
been in existence (and earlier!)  The paper and slides covered 
both the development of signalling as a system and the 
equipment that was used.  Operational methods were also 
described that had been used in Australasia as well as the rest of 
the English speaking world.  The paper also covered in some 
detail train detection, interlockings, signal displays and methods 
of achieving train protection systems.  The paper gave a brief 
history of the IRSE in Australasia and described how it has grown 
over the past 60-odd years that it had been in existence.  The 
various state railway signalling systems were described in detail 
and ended by showing the latest methods being used to control 
trains throughout the world today. 

For the second paper of the day the Chairman then 
introduced Tony Godber, Manager Rail Engineering Strategy, 
Rio Tinto  and invited him to present his paper “Cars and Trains 
don’t mix – The development of Safer Level Crossings”. 

Tony started his presentation with an introduction to the 
history of level crossings and explained that there had always 
been a need for railway tracks to cross over other rights of way.  
He told the meeting that over the past century, the speed, mass, 
propulsion methods, quality and sophistication of the vehicles 
using the intersections between roads and railways had changed 
enormously.  In addition, the methods of control and the 

operational cultures of both modes of transport have developed 
along different paths.  Whilst management of safety at rail-road 
crossings has attempted to align these cultures, it has not been 
totally successful in preventing collisions.  Both modes can 
demonstrate long term improvement trends in safety, but level 
crossings continue to be a concern for road and rail operators as 
well as the community.  Tony then went on to review the 
development of protection methods for railway crossings, with 
particular reference to the hierarchy of control and human 
behaviour.  The paper also tracked the increasing involvement of 
the signal engineer in the safe separation of road and rail traffic 
and proposed some opportunities for improving level crossing 
safety in the future. 

Morning tea was then taken and industry exhibitions were 
scrutinised. 

After the refreshment break, the Chairman then introduced 
the Key Note Speaker, The Hon. Tim Fischer, Former Deputy 
Prime Minister and Ambassador to the Holy See, and asked 
him to give his presentation “Green on Green for High Speed 
Rail”.  Tim started off by stating that he was a Champion for rail 
and had been all his working life and had a grand passion for 
improving the railways of Australia.  As a Member of Parliament 
he had used his position and influence as far as possible to get 
Australia to recognise the benefits of rail travel and for the 
movement of freight.  He had been fortunate that in his travels 
around the political world, and whilst carrying out his role as 
Ambassador, he was able to see so many aspects of rail travel 
which he would have liked to see throughout Australia.  He very 
much enjoyed and saw the benefits that existed in Europe with 
the advent of High Speed travel and the connection to the UK 
via the Channel Tunnel.  Australia needed a high speed line 
connecting Melbourne, Canberra, Sydney, Newcastle  and 
Brisbane instead of increasing airport sizes (or a new airport) at 
Sydney.  It was perfectly feasible and the present Government 
had initiated a feasibility study although it was recognised that 
there was a fair amount of opposition from interested parties.  
Take the route between Melbourne and Sydney, a distance by 
existing railway of 960 km.  A couple of routes had been 
proposed, an inland route via Albury and Wagga Wagga being 
859 km, a more direct route from Albury via tunnels and Tumut 
being 822 km.  This route is the most desirable and practicable 
one but because of the extra tunnelling is the more expensive 
one.  Another route that had been looked at was via East 
Gippsland through Cooma but this route which passed through 
the southern end of the Great Dividing Range was the most 
expensive.  Tim then went on to give some facts why this new 
railway was needed.  Within the next 40/50 years the population 
of Australia was expected to grow by 60%.  Twelve million 
people currently live in the Corridor Melbourne – Sydney – 
Brisbane, with a 20 million population as of the present day.  
There are 70 flights a day between Sydney and Melbourne, 
making the route the third most heavily populated route in the 
world.  A new high speed line along the east Coast of Australia 
would lead to a huge reduction in a carbon footprint and a 
proposed 3 hour journey time city centre to city centre, which is 
slightly quicker than today’s time by air.  Tim also raised the 
question, “Where are we now?”  It was not rocket science, both 

AUSTRALASIAN SECTION Report by Tony Howker 
Photographs by Les Brearley  
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sides of politics support the idea, it would be profitable in the 
future but would need government support.  It would lead to 
carbon reduction against air travel and last but not least, the new 
line would save the necessity for a new Sydney Airport!  As to 
raising the money, Tim gave out a few ideas.  Why not issue 
“Gold Visas”? (In the USA which does something similar, 
depositing a million dollars into a Government approved 
Infrastructure Scheme gets the donor a “Green Card”).  Why not 
something similar in Australia?  Put 1-5 million dollars into the 
new high speed line and get a residents visa – plenty of rich 
Asians would do this tomorrow.  The country cannot afford not to 
build this new line.  It not only would allow high speed travel but 
could also be used for high value freight.  Then line speed for 
passenger traffic should be 300-350 km/h, just like in Europe and 
could be built in three phases.  Phase one would be Canberra – 
Sydney - Newcastle, Phase two would extend the line from 
Canberra to Melbourne and Phase three would be built northwards 
from Newcastle – Coffs Harbour – Gold Coast – Brisbane.  The 
question is often asked if the country can afford it?  The answer 
said Tim was “The country cannot afford to build it”. 

The address was greeted with much applause and on behalf 
of the Australasian Section of the IRSE the Chairman presented 
Mr Fischer with a memento and grateful thanks.  The Chairman 
then explained that in return for presenting his address, The 
Institution had agreed to host Mr Fischer’s launch of his new 
book “Trains Unlimited” which is published by Harper Collins & 
ABC Books.  It is also being published in the UK as well in 
September 2012. 

The fourth presentation for the morning was given by Nick 
Terry, Independent Consultant, titled “ETCS for Worldwide 
Control”.  The Author gave some of the history of the European 
Train Control System (ETCS) and how it was developed from its 
beginnings from an EU Directive in 1989 to one of the world’s 
most successful cab-signalling and train protection system that 
could be applied to any railway throughout the world.  Nick then 
went on to talk about interoperability and the necessity that 
ETCS must be compliant without modification to the agreed 
standards, and how this raises limitations as well as giving 
advantages.  He also went on and described some of the 
problems that had been met on various world-wide installations 
and how in the future the addition of Automatic Train Operation 
will be solved.  Nick finally ended with a brief discussion on the 
confluence (or not) of ETCS and CBTC (Communications Based 
Train Control) technologies. 

The fifth presentation of the morning was “SIL 4 
Interlockings based on COTS Hardware” by Michiel 

Blaauboer, Technical Manager, Movares, Netherlands. Michiel 
started by telling the audience how the majority of proprietary 

electronic interlockings were built with dedicated hardware.  The 
Interlocking Industry was a relatively small market compared to  

1. The Chairman – Robert Baird – presenting a plaque to Tim Fischer in 
appreciation for his key-note address  

2. Nick Terry presenting his address on ETCS throughout the world  
3. Peter McGregor giving a vote of thanks  
4. The Queensland organising Committee – from the left, Peter Stringer,  

Les Brearley, Ken Karrasch, Bruce Larter, Paul Huth, Joanne Gordon and 
Robert Baird (Section Chairman)  

5. Why is it that Signal Engineers are so interested in Steam Locomotives? 
Special train ready at Ipswich Museum  

6. A fine collection of Signal Engineers in the lovely restored QR long 
distance coach! See if you can spot Ian Joyner, Robert Baird, Richard 
Flinder, Peter Burns and Tony Godber  
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other industry fields, innovation was expensive and therefore 
sometimes “slow”.  After Installation the original manufacturer 
must be contracted for maintenance and especially for 
alterations creating “vendor lock”.  Movares Eurolocking system 
had a goal to eliminate these issues by using standard PLCs 
(Programmable Logic Controllers) commonly used in the process 
industry.  He went on to explain that Eurolocking was a SIL 4 PLC 
interlocking completely based on Commercial Off The Shelf 
(COTS) hardware components.  Any (SIL 4) PLC could be used in 
this concept to engineer an open system.  Only the logic inside 
the system was dedicated to the railway environment.  The COTS 
components are applied world–wide in many Industries and the 
scale of quantity for these components is larger than the one for 
dedicated interlocking hardware.  The resultant is a cheaper 
product and innovation is faster.  Michiel concluded his 
presentation with examples of open interfaces and how modules 
could be created to directly interface with a wide range of other 
systems.  

Lunch was then taken with opportunity for networking and 
further inspection of the adjoining exhibition. 

PAPERS AFTERNOON SESSION 
The first presentation after lunch was given by Raymond 

Lowe, Senior Engineer Rail Systems, ARUP titled “ETCS Level 2 
Implementation on the Cambrian Line – Challenges and 
Interfaces”.  Raymond started his presentation by stating that his 
knowledge of the Cambrian ETCS Project had come about as he 
had been a member of the Ansaldo Cambrian Line ETCS Team in 
the UK and had been involved in various aspects of design, 
technical interfacing, site integration, testing and commissioning 
through to the project completion in 2011.  Raymond then went 
onto tell the meeting that the Cambrian Line re-signalling project 
was the first implementation of ETCS Level 2 onto Network Rail.  
In contrast to typical ETCS implementations elsewhere in Europe, 
this was not a new line, nor a high speed line but an operational 
single line railway running from just outside Shrewsbury to 
Aberystwyth and Pwllheli using Radio Electronic Token Block 
(RETB).  As well as introducing to the project ETCS Trackside and 
on-board equipment, it also introduced to Network Rail 

Infrastructure a new Computer Based Interlocking (CBI), 
signalling data transmission over the Fixed Telecoms Network 
(FTN), and cab-signalling operational rules and procedures. (It 
was not the first use of an Ansaldo CBI in the UK as a similar 
system has been in use on HS1 since 2007, which although 
technically is not on NR Infrastructure, it  is maintained by NR 
Staff - Ed)  Raymond also gave a detailed description of the 
scope of the project, challenges faced during implementation 
and interesting interfaces and features not typical to ETCS 
Installations elsewhere. 

The final paper of the afternoon was presented by Peter 
Hughes, Principal – Risk Management, Derwent Group Pty. 
Ltd.  His lively and often hilarious presentation (but always with 
serious content) entitled “You can’t get good Train Control 
from Poor Data” gave the audience much food for thought as 
Peter explained that although the past century had seen major 
improvements in train control, many of the safety controls had 
only been created in response to accidents.  Nowadays 
Australian railways have demonstrated that they have reduced 
the risk to controlling trains to So Far As Is Reasonably 
Practicable (SFAIRP).  However good risk management is only 
possible when there is good quality data.  There have been 
enormous advances in information technology in the past few 
decades, but data collection techniques have not kept pace with 
these changes.  There were a number of emerging technologies 
that have continued to help improve the safe control of trains, 
but without reliable data, there are no means to know how 
effective these technologies were.  Peter gave examples of 
significant investment decisions that have been made without 
knowing if the data used was correct.  He finalised his 
presentation by discussing how the availability of data is creating 
real issues for safe control of trains and further changes are will 
be needed to continue improvements in train control in the 
future. 

Afternoon tea was then taken with the last opportunity to 
network and view supplier’s exhibits. 

The final session of the afternoon was a panel session where 
a selected team of panel members gave their own personal 
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thoughts on how trains will be controlled in the next 100 years 
and the audience were then asked to give their thoughts on the 
panel member’s presentations.  Much discussion took place with 
no complete consensus on what the future holds, even whether 
Signal Engineers will exist in 100 years! 

Presentations of mementos were then handed out by the 
Chairman to all the presenters and a vote of thanks was given by 
Peter McGregor, RailCorp.  Peter gave a résumé of the papers, 
thanked all the presenters again and asked the audience to show 
their appreciation in the usual manner. 

The Chairman then introduced the Queensland organising 
committee, and thanked them for their efforts in arranging such 
an interesting meeting.  The committee was Peter Stringer; Paul 
Huth, Ken Karrasch, Bruce Larter, Joanne Gordon & Les 
Brearley.  He also thanked the sponsors of the conference (in no 
particular order) who were – Queensland Rail, QR National, 
ARUP, Invensys, RCS Australia, Hyder Consulting, JMD 
Railtech Pty. Ltd., Parsons Brinkerhoff, Selectrail, Aurecon, 
Contact Singapore, MGB International and  Ansaldo STS. 

FRIDAY EVENING DINNER 
As is usual for Australasian Conferences and Meetings, there was 
a conference dinner on the Friday evening.  This year it was held 
in the ballroom of the Stamford Plaza Hotel, Edwards Street, 
Brisbane, where good food, wine and chat were enjoyed by all. 

SATURDAY 21 JULY 
On the Saturday members and visitors met at the Stamford Plaza 
Hotel and journeyed by coach to the Ipswich Rail Museum where 
they boarded a historic steam hauled train for a trip to 
Grandchester.  This was the site of the original terminus of the 
first railway in Queensland on the line from Brisbane to 
Toowoomba towards the west of the state.  An interesting event 
took place on the way to Grandchester; the steam hauled train 
came to a stand once clear of Ipswich suburbs whilst a road-rail 
fire truck entered the line behind the train.  This road-rail vehicle 
then followed the chartered steam hauled train approximately 5 
minutes behind all the way to Grandchester acting as a fire patrol 
truck making sure that any sparks or ash pan embers that were 
dropped did not start a possible bush fire!  (This is quite common 
throughout Australasia for steam workings in dry country areas 
and a standard operational feature on the Puffing Billy Railway 
through the Dandenongs in the summer months)  For safe-
working purposes the truck works to radio instructions from the 
CTC centre at Brisbane and reports its position at every signal.  
At Grandchester the party inspected the local signalling, 

observed the turning of the train and fire patrol plus the passage 
of several coal trains, whilst enjoying a superb morning tea 
provided by the local school mother’s association on the historic 
platform.  The train then returned to Ipswich at speeds up to 
100 km/h for members to enjoy lunch in the museum.  This was 
followed by a coach ride to inspect the new rail extension from 
Richlands to Springfields on the Brisbane suburban system after 
which the members returned to the Airport and Brisbane city 
centre to start their journeys to return home. 

It had been a most interesting and enjoyable Conference. 
Tony Howker 

7. A general view of the party beside the restored steam locomotive at 
Grandchester. The loco is an American built Baldwin 2-8-0 supplied to QR 
in 1943 as part of the US Army material whilst stationed in Queensland. At 
the RHS can be seen Tim Fischer, ex Deputy Prime Minister of Australia. 
Who else can you recognise?  

8. The road-railer fitted out as a fire patrol vehicle – this followed the steam 
hauled special once clear of suburbia  

9. Close up of Fire patrol Vehicle and its equipment  
10. Steve Boshier trying out the redundant lever frame at Grandchester  

8 9 10 

Shining Light Correction 
Regrettably, Figure 2 on page 15 of Issue 180 was wrongly 
captioned.  The photograph is reproduced again below, this 
time with the correct caption.  Apologies to all those involved. 

Kevin Cooper receiving his Shining Light award for achieving the 
highest grade point average in the Graduate Diploma for 2012. 
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Annual General Meeting 
On 23 June 2012,  eighteen members of the Minor Railways Section, 
from as far away as Yorkshire, Durham and Devon, assembled at 
New Romney for the Annual General Meeting. 

Following the business part of the meeting, Danny Martin, 
General Manager of the Romney, Hythe and Dymchurch Railway 
(RHDR), gave a presentation on the RHDR history and its current 
operations.   He identified two major issues with the railway 
which are catering, for income, and level crossings as a safety 
issue.    

Following Danny’s presentation, Stephen Clark and Nick 
Wellington outlined the program for the remainder of the 
weekend and then the party adjourned to New Romney Station 
for a copious buffet lunch.   

Technical Visit to the Romney, Hythe 
and Dymchurch Railway  
Following lunch the party was split into two groups to visit both 
New Romney Signal Box and the Control Centre, led by Kim 
Richardson and Stephen Clark. 

In the control centre we were shown the new radio system.  
This has evolved from a previous analogue system and now, by 
virtue of digital transmission, can provide a host of other 
features.   Each locomotive is now fitted with a GPS receiver 
which reports the position of each loco back to the control centre 
every 30 seconds.   On one of the screens on the control centre 
there is a map of the area which shows the position of the loco at 
any one time and can also record its speed.  In essence this is a 
“mini” ERTMS system!  The microphones include a digital filter, 
whilst other features inhibit what is sometimes called “mobile 
flutter”.  This combination gives a quite remarkable quality and 
clarity of speech despite the wind and other ambient noise of an 
open locomotive footplate. 

The mechanical signal box controls the New Romney station 
limits using a mixture of semaphore and colour light signalling.  
The RHDR traditionally uses “rail circuits” instead of traditional 
“track circuits” for detecting train positions although there is 
some suggestion that other train detection systems may be used 
in future.   

Stephen Clark then explained the changes that were being 
made to the signals with “in house” built LED modules 
illuminating “down sized” ground signals.  We were also shown 
the LED route indicator on the new “platform entry” signal 
gantry at New Romney.  These were highly visible at a 
considerable distance, even in the bright sunlight of this 
summer’s afternoon. 

The party then moved to the locomotive service sheds and 
we saw considerable activity in the well appointed and almost 
clinically clean workshop.  This work included the rebuilding of 
locomotives from the frames upwards including the fitting of new 
cylinder blocks.  The only activity not carried out “in house” is 
the actual boiler work which is sub-contracted to a specialist 
company. 

The party then moved to the Permanent Way shed where the 
railway is conducting development trials on level crossing 

equipment.   On operational display was a new German made 
barrier pack which uses a ball screw “up and down” motor drive.  
This costs around a third of that of the BR843 packs, alone an 
attractive feature for a private railway. 

At the heart of the associated control system are three 
industrial PLC’s.  One of these is used for the main logic whilst 
the other two are concerned with providing interfaces with 
different types of external equipment.  This approach effectively 
means that the main control algorithm programming does not 
need to be re-written should a different type of input device 
(train detection etc.) be used.  All the safety critical functions 
such as Drivers White Light switching and road light lamp 
proving are provided by very traditional BR style relays.   

After looking at this indoor test facility, some of the guests 
made a site visit to an operation level crossing at St Mary’s Bay.   

In the early days of its existence the RHDR was an innovator 
in that it has two unique frames in its signal boxes.  The one at 
Hythe has “knee level” locking levers instead of catch handles 
and that at New Romney has foot operated ones.   

This innovation continues currently with the recent 
development of what is best described as a cross between a 
vigilance system and an AWS system.  Most of the RHDR 
locomotives are single manned and this system is being 
developed as part of the risk reduction strategy. 

Unlike AWS, it does not use magnets, but uses short lengths 
of rail in the “15 inch”.  These are  detected by electronic 
proximity switches fitted to the traction units.  Direction 
indication and suppression is achieved by placing a short and 
long length in succession.  This provides a “code” to the traction 
unit dependent upon which sequence the “AWS Rail” is 
received.  This is decoded to determine whether the train is 
either approaching or going way from a fouling point or 
terminus.  No doubt readers will be very interested in following 
the outcome of the development of this fascinating system with 
interest. 

The entire group then assembled back at New Romney 
station where a shunt took place to attach the Bar Car and 
replace the diesel loco with the steam loco “Northern Chief” 
which carried an appropriate IRSE Headboard. 

Getting all the members into a coach that was only designed 
to carry 14 passengers was interesting and a comfortable fit! 
During the journey to and round the Dungeness loop members 
indulged a suitable beverage and finished off the buffet from 
lunch time! 

MINOR RAILWAYS SECTION Report by Ron Whalley  
Photographs by Craig Donald 
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Technical Visit to the Kent and East 
Sussex Railway 
The morning of Sunday 24 June was heralded, at five in the 
morning, by a howling gale and rain lashing at the hotel 
windows in Hythe.  However, by the time we re-convened at 
Tenterden following a Sat Nav guided tour of Kent, the sun was 
shining and so began our visit to the Kent and East Sussex 
Railway (KESR).    

The visit opened by Nick Wellington giving a brief overview 
of the railway and its history followed by a “quick blast” round 
the station at Tenterden whilst the service trains were being 
marshalled.  The 10:45 train then transported members to 
Rolveden, where Dave Bott and Frim Halliwell took the parties 
round the signal box and locomotive workshops.   

A DMU then took the party to visit the signalling installations 
at Northiam where a detailed explanation of how the railways 
“A” Block operated.  This is the method of long section working 
which can be introduced by using the short section instruments.  
The party was then split to enable them to see in action the 
signal box, relay room, telephone exchange and the level 
crossing ground frame. 

The next location on the visit was to the facilities at 
Wittersham Road, including the multi-release ground frame.   
The ground frame required either the token (when the signal 
box was open) or an electrical release.   This gave a truly flexible 
operation for the ground frame and a local override facility (in 
the way of using the token) in the event of an electrical lock 
failure. 

A splendid buffet lunch was provided in an equally splendid 
vintage coach which had been added to the lunchtime dining 
train from Wittersham Road to Tenterden.   

A session of questions and answers followed and then the 
party then either visited Tenterden Signal Box, the museum, or 
took a round trip to Bodiam and return. 

Members who travelled on the train to Bodiam were given 
an excellent view of the “point-less point” which leads to an 
extremely lightly used siding.   If trains are required to use the 
siding the rails are physically relocated rather than operated by 
a ground frame - a huge saving in signalling hardware!   

Space does not permit a full description of all of the boxes 
and operational techniques used on the line, but the general 
comment is that if you want to see immaculate installations then 
go no further!  

The Minor Railways Section would like to express their 
thanks to the staff of the RHDR and KESR for a most interesting 
weekend, to Stephen Clark, Nick Wellington and Mike Tyrrell 
for organising the trip, and to Danny Martin, Kim Richardson, 
Dave Bott and Frim Halliwell for acting as guides on the visits. 

1  New Romney Platform starters 

2  Lever Frame at Hythe with knee level Locking Levers 

3  New Style German Barrier Pack on test at New Romney 

4  Internal workings of the German made Barrier Packs 

5  The Industrial PLCs used for the new Level crossing control 

6  The last train of the day at Dungeness Station with the IRSE headboard 
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7 Members inspect the inside of Wittersham Road Signal Box 

8 Tenterden Town Signal Box 

9 Dave Bott explaining the operation of the Loop point at Wittersham Road 

10 Nick Wellington explaining the operation of Rolveden Signal Box 

11 Minor Railways Chairman Dave Helliwell admiring the signal Box Diagram at 
Wittersham Road 

12 A block equipment at Northiam 

13 Dave Bott explains the working of the Point Machine at Northiam 

14 Mechanical locking with covers removed  
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 Minor Railways Section Technical Visit to the Kent and East Sussex Railway 
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OBITUARY  Charles Gourdon 

   

A formal agreement between the Australasian Section of 
the IRSE and Rail Innovation Australia (RIA) to secure the 
future of the Railway Signal and Telecommunications 
Engineering programmes has recently been signed by 
Vince O’Rourke, Chairman of RIA, and Robert Baird, 
Chairman of the Australasian Section.   

The graduate Diploma/Gradate certificate programmes 
were developed through the Co-operative Research 
Centre for Railway Engineering and Technology (RailCRC) 
with the technical development work carried out by IRSE 
members.  The development was carried out by a 
combination of direct funding from RailCRC, in kind 
support from RailCRC participants (major rail companies 
and Universities) and the generous efforts of IRSE 
members.  The first intake of students through Central 
Queensland University was in 2004.    

Rail Innovation Australia was formed to manage the 
commercialisation of Intellectual Property generated by 
the RailCRC and took over the commercial aspects for the 
delivery of the program with Central Queensland 
University (CQU) when the RailCRC term expired. 

The new agreement formalises the links between RIA 
and the IRSE to ensure the ongoing success and 
sustainability of the programs.  A Programme Advisory 
Committee has been set up to oversee the ongoing 
development and maintenance of the programmes and to 
ensure that they remain relevant, continue to meet the 
needs for the industry and are sustainable into the future.   

The committee comprises Dr A Thomas and D Roach from 
RIA and G Miller and L Brearley (Chairperson) from the IRSE. 

The programmes have proved to be a vital part of the 
education of signal engineers, providing the knowledge 
base in railway signal and telecommunications required for 
graduates to contribute to the industry and to develop their 
careers.  Since 2004 almost 180 students have successfully 
completed the Graduate Diploma and a further 65 have 
completed the Graduate Certificate.  These numbers have 
included students from overseas countries such as Dubai, 
Taiwan and of course New Zealand demonstrating the 
flexibility of the distance education approach adopted. 

The programs have been expanded to include a  
Railway Telecommunications course, Master degree, and a 
Professional Competency course.  The Programme 
Advisory Committee will investigate ways to improve the 
flexibility of offerings for the courses that make up the 
programmes including options such as making the 
individual courses available as single now award courses, 
providing the necessary prerequisites have been met.    

Enrolments for the 2013 intake close at the end of 2012.   
Additional information on the programs is available from: 

CQU website www.cqu.edu.au.   
From the home page search for ‘railway’. 

 
Vicky Kreiser at Rail Innovation Australia 

v.kreiser@cqu.edu.au . 
 

Les Brearley les.brearley@irse.org.au .   

Education News from Australasia  

IRSE Scottish Section Annual Dinner on Thursday 
8 November 2012   

 
This is now firmly established as the largest annual rail event in 
Scotland, whilst retaining an informal and friendly atmosphere.  
The after-dinner address will be given by Francis How, IRSE 
President, and the dinner will be served at 20:00 with guests 
assembling in the bar area from about 19:30 following the 
lecture in the adjacent room. 

Continuing from previous years’ successful events, we are 
holding the dinner in the Marriott Hotel, Argyle Street, Glasgow, 
following the November IRSE lecture (presented by Robin 
Nelson and Harry Archibald).  We are grateful to Network Rail 
for their financial support for this year’s event, without which we 
would struggle to hold the ticket prices at the preferential rates 
shown below. 

Ticket prices for IRSE members (all grades including retired 
members) and licence holders have been fixed at £22 per person 
with a special rate of £18 for Younger Members.  Owing to the 
near sell-out numbers attending last year, you are urged to 
respond sooner than the closing date of 31 October to avoid 
disappointment.   

If you would like to attend the Annual Dinner, please contact 
Peter Allan, Events Co-ordinator.  Companies wishing to take a 
table at the event should also contact Peter for a separate 
Corporate Booking Form.   

Should you require any further information, please call Peter 
Allan on 0141 242 8666 or email peter.allan@invensys.com 

Peter A Allan 

Obituary – Charles Gourdon 

We heard recently that Charles Gourdon, a former Fellow of the 
Institution, died in January 2012. 

Charles joined the Institution as a Fellow in 1982 but, even before 
that, in his capacity as Chief Telecommunication Engineer for SNCF 
he provided excellent opportunities for Members to visit telecom 
installations in many parts of France.  Together with John Boura and 
Clive Kessell he was deeply involved in formulating the telecom 
requirements for the 1970s Channel Tunnel project and was proactive 
in developing the radio systems for the Tunnel project as now built. 

The first electronic telephone exchange on SNCF was installed 
under his direction and he was responsible for opening the SNCF 
telecom system to private companies.   

He delivered many technical papers, notably during Conventions, 
but also participated fully in our social events.  All who were privileged 
to know him will remember that, as well as being a first class engineer, 
he had a wonderful sense of humour and an amazing tenor singing 
voice.  A rare example of competence coupled with charisma. 

Jacques Catrain, Clive Kessell & Jim Waller 

SCOTTISH SECTION 
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IRSE Cuff Links & Ties  

To recognise the Institution’s Centenary, we have 
commissioned a new design of cuff link in a metal gilt 
enamel finish, with a T bar fastening and boxed with the 
revised Institution logo in green.  In addition, there is a 
new design of tie available, in either polyester or silk 
fabric, in dark green with lighter green diagonal stripes, 
incorporating a discrete version of the centenary logo 
woven into the lower part of the tie.  

Both items can be ordered through www.irse.org.  
The cuff links are priced at £22.75 a pair, the polyester 

version of the tie is £12.75, and the silk version is £20.00,  
all prices including VAT and postage & packing. 
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It is with considerable pride and cause for celebration that 
the Institution of Railway Signal Engineers has reached the 
100th anniversary of its formation.  To recognise this 
milestone, a group of eminent S&T engineers led by  
K W Burrage supported by Andrew Emmerson as editor, 
has produced a 450-page hardback textbook.   
It not only charts the development of railway signalling 
and telecommunications systems over that period,  
world-wide, but also concisely chronicles the development 
of the IRSE since its creation on 3 December 1912 as well 
as covering the history of some of the predecessor bodies 
that led to the formation of the Institution. 

It was the formation of the IRSE in 1912 that was 
pivotal in the recognition of railway signalling and 
telecommunications as a profession in its own right.   
Ever since, members of the Institution have been at the 
forefront of many technological developments which 
today contribute to the safe and efficient movement of 
billions of people and enormous quantities of freight 
traffic every year on the world’s railways.  The Institution 
itself has played a key role in shaping some of those 
technologies, as well as supporting the continuing 
professional development and competence of railway 
signalling and telecommunications engineers.   

This textbook records all these contributions to the 
development of the safe and efficient systems that are 
used to control railways throughout the world today.   
It is written in a narrative style, to be read as a whole or  
in parts, and all members and others interested in the 
profession will find something of interest in it.   

To be launched by HRH The Princess Royal at the 
formal start of the Centenary at the ASPECT 2012 Inter-
national Technical Conference at the Queen Elizabeth II 
Conference Centre in London on 10 September 2012, the 
book is available to members at a special price of £33.   

You can order the book on-line at www.irse.org or 
through the London office.   
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