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eMU™ Bridge 
(Ethernet over Multiple Unit Cable) 

Quickly retrofits Ethernet between MU 
locomotives and passenger platforms 
and operates over existing wires in 
high EMI environments including high-
tractive effort and dynamic braking 
modes.

Locomotive Data Server

Allows third-party applications to 
access up to 4,000 parameters in 
GE’s locomotive control systems 
without affecting operation and 
publishes requested data to other 
onboard network applications. 

To learn more, 
visit www.getransportation.com/rail/rail-products/
locomotives/on-board-systems/ 
or email GETransportationMip@ge.com.

GoLINC™  

Compact wireless 
communications hub with 
managed switch/router features 
up to four integral Wi-Fi and 
mobile modems (including 4G) 

with integrated GPS.

Onboard Ancillary Card Cage

Configures customised solutions 
in 2-, 4- or 8-slot card cage. 
Plug-ins include:

•  Ethernet managed switch/router

•  GoLINC wireless

•  Single or dual Intel™ Atom™ 
application processors

•  RAID storage

Fully redundant configurations 
supported.

GE Transportation’s railway-proven mobile IP solutions and high-availability wired and wireless 

networking for train control and business applications are among its innovative components designed 

to enhance freight and passenger fleet communications, safety and diagnostics.

Building Blocks for Digital Trains

GE Transportation

GE imagination at work
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 Time to evaluate 
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My time as an active member of Council and Management Committee comes to an 
end and in April I will be booted out of the inner circle, so it is time to look back and 
evaluate.  Was it fun to participate in Council, to be a member of several committees 

and in some occasions chair them?  Have I seen changes for good or worse? 
All questions that need the retrospective view one obtains with a good glass of 

wine in front of the open fire.  For me the answer is a full yes.  I thank the Institution 
and its members for letting me interfere in its day-to-day business and for letting me 

try to move this ship in a somewhat different course.   
The epoch of “Waldorf and Statler” has come to an end as both Wim Coenraad last 

year and I now take a step back from the active role.  It will be eleven years since I 
joined Council as an alternative candidate, and I must say that there is a change 

visible.  Maybe not to the extent one would hope for were he the only one 
responsible but nevertheless a clear change.  The IRSE is now truly a global 
organisation and has in many aspects come to grips with modern support for its 
members; e-membership a clear example.  That change was long overdue as the 
world around us is no longer focussed on isolated countries; signalling is a global 

business dominated by several major suppliers and where even very big railways will 
have to come to grips with the idea that, from a buyers market, signalling is now a 
sellers market due to the sometimes prohibitive cost and timescale of developing new 
technologies the current railway systems demand to satisfy their customers needs.  My 

last employer starts to understand this now and is driving an effort for standardisation of 
interlocking core en-field elements. 

I will travel less to London in the future, something I will miss, but my experience 
gained in governing the IRSE will help me to continue my efforts in a similar institution in 

the country I now live in.  Organisations like the IRSE live thanks to the effort of 
volunteers but one thing is clear to me: the IRSE deserves it fully, it was time well spent. 

Frans Heijnen 
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TENCONI steel construction department has a reputation of excellence also for the 
manufacture of special steel hollow sleepers, low friction slide chairs, insulated base 
plates and many other railway products.

TENCONI SA
Mechanical workshop
CH-6780 Airolo

For more information contact:
Sales manager: Fabrizio Lucchini
Tel.: +41 91 873 30 00
Mobile: +41 79 435 59 84
E-Mail: lucchinifabrizio@tenconi.ch

Manufacture of Insulated Rail Joints
in Hardomid for Railways and of 
special hollow sleepers
TENCONI plastic division is the only manufacturer of the high quality insulated
rail joints also called "BENKLER" joints. The pieces are produced also in small
batches, according to customers' specifications and needs.

TEN 01/10 Annuncio 190x130 mm.qxd:01/10 Tenconi Annuncio 190x130 mm  8.6.2010  15:20  Pagina 1
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INTRODUCTION 
In the commercial world of business and personal 
communications, the pace of change and innovation continues 
to move ahead at increasing speed, driven by the benefits it 
creates.   

This paper explores the future technology landscape and 
trends that will provide new opportunities for the rail industry 
that can be foreseen over the next 15-20 years.   

Some may consider this crystal-ball gazing, but Intel, the 
designers and manufacturers of core processor chipsets for 
computer and communication devices, have to plan their 
designs and manufacturing at least ten years in advance of 
mainstream production.  So they too have to make key business 
decisions on the long-term evolution of technology and 
applications that their devices will be required to support. 

As with all situations of this nature, new approaches need to 
be considered to ensure we can access the opportunities 
available.  Many are driven by innovations and new data 
utilisation developments that are now appearing in the 
commercial and consumer market.  We touch on these in this 
paper, as well as providing a view on the technology platforms 
and system architectures that are foreseen as the basis on which 
they can be supported for all rail stakeholders and passengers to 
achieve maximum industry benefit. 

A FOCUS OF OTHER STUDIES 
This is clearly a topic of increasing interest and relevance for 
tomorrow’s railway system.  A number of other studies and 
industry-wide work streams have explored the issue of on-train 
communications both in the UK and Europe.   

 The RSSB Study Project T964 “Strategy Options and 
Business Case for Rail Mobile Communications” has 
undertaken a detailed analysis of the topic which concluded 
that the provision of good quality multi-user “shore to train” 
data communications was a high priority for all stakeholders 
and puts the case for an integrated rail communications 
system.  It also introduces the concept of a “Mobile 
Communications Gateway”; 

 The Transport Knowledge Transfer Network and the Railway 
Industry Association organised an industry workshop in 2012 
to consider the topic of “The Connected Train – Making it 
Happen.” It concluded, “There is a need for an economic 
regulatory environment which would allow key stakeholders 
(train operating companies, Network Rail, Mobile Network 
Operators) to align their interests, consolidate their 
requirements, and mutually benefit from working together”; 

 The European Railway Agency Project ERA/2012/ERTMS/
OP/01 has recently appointed consultants to deliver a report 
on “Future Rail Communication Systems”; 

 Network Rail Telecom also recently commenced trials for a 
“Broadband to the Train” service using a commercial 
solution. 

There are similarities and overlaps between all these studies. 
This paper explores how the technology drivers and 

communications needs are changing and influencing our 
options, and thus will provide a vision of what may be possible 
in the future and propose a forward strategy for train 
communications. 

To provide a contextual framework for this future view, we 
look back briefly at the revolution in communications. 

A BRIEF HISTORY 
Over the last 15 years there has been a dramatic increase in 
personal and end device data communications. 

In 1997 we connected to the Internet typically through a  
dial-up modem at 19.2 kbaud.  We considered it marvellous.   
It would have taken several hours to download a typical music 
album.  Mobile phones using digital technology were starting to 
become mainstream —  for voice calls.  On the railway, 
operational communications were still using analogue 
technology —  in the UK, the National Rail Network (NRN), Cab 
Secure Radio (CSR) and Radio Electronic Token Block (RETB).   

Since then the Internet revolution has swept through the 
entire telecoms world, with analogue migrating to the more 
universal digital Internet Protocol (IP) technology and services to 
some residential areas now delivering broadband services with 
speeds as high as 100 Mbit/s (see Figure 1 below). 

Mobile technology has moved from 2G to 4G technology, 
providing more than 10 Mbit/s download speeds.  In contrast, 
the UK railway is still introducing GSM-R for voice 
communications and considering future plans to adapt the 
network for data services to support future train control using 
ERTMS.  As we have seen this is based upon 2G technology that 
the mainstream mobile operators are already replacing. 

With this massive change in the last 15 years, where will the 
next 15 years take us? 

The Impact of Telecommunications on Rolling Stock 

By Martin Morgan  
This is a summary of the Paper read in London in December 2012 
The author is employed by Telent 

DECEMBER TECHNICAL PAPER 

Figure 1 
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WHAT IS HAPPENING IN RAIL TODAY? 
Rolling stock communication has traditionally focussed on 
supporting the safe operation of the train, in particular on voice 
communication between the driver and signaller.  However in 
recent years we have seen a dramatic increase in the need for 
communications for other purposes: passenger use, train 
performance reporting and TOC/FOC communications. 

As there is no appropriate technology framework to cover all 
the user group requirements, trainborne communication systems 
today have evolved through a mix of solutions.  They range from 
highly-regulated operational communication systems - RETB, 
NRN, CSR, and GSM-R - where everything from equipment and 
system performance to operational rules is rail-specific, to 
commercial network solutions used for train operators’ driver 
communications, GPS train position information, train 
performance information and passenger services.  This results in 
duplicated hardware, and investment costs expended by the 
industry for equipment that is basically the same.  It also creates 
on-board system performance conflicts between radio systems, 
and there is a lost opportunity to benefit from the sharing of data.  
The consensus already recognised is that there should be a more 
co-ordinated, joined-up approach to meet everybody’s 
requirements through a single, shared on-board network.  The 
safe operation of Driver Voice Communication and future ERTMS 
and train management systems remain of paramount importance, 
and will continue to do so. 

We are now at a juncture in the evolution of telecommunications 
technology where we have a period of stability (a relative term) in 
which the rail industry can take a significant step forward to adopt 
a new vision for train communications as a critical element in the 
solution to unlock new opportunities and the expansion of 
services for the needs of passengers, maintainers, infrastructure 
owners, train operators and retailers.  Technological advances in 
computing and communications will enable and indeed drive 
innovation, and we see this speed of change continuing to 
increase for the benefit of all.   

We explore later in this paper what the implications of these 
market conditions are - what on the railway we need to consider 
to ensure we design well and install once in order to achieve a 
safe, multi-user service. 

FUTURE TECHNOLOGY DIRECTION 
To understand what the future “on-board” communication 
network may look like, we need to consider the technologies that 
currently exist or are being planned. 

In the last 20 years the communications industry has completed 
the bumpy transition from analogue to digital technology and, 
more recently, from multi-standard protocols to a single Internet 
Protocol.  IP is now the standard for the end-to-end data trans-
mission path for all future voice and data communication services.   

Although GSM-R, which is still rolling out world-wide, is now 
considered a mature technology, it has a defined upgrade path 
over the next few years and continues to be supported by 
manufacturers’ product roadmaps.   

However, in the timelines we need in the rail industry, we will 
very shortly have to commence the planning process for a new 
system.  This will inevitably involve serious consideration of the 

options available to us from the commercial world and the 
benefits of adopting the new Long Term Evolution (LTE) 
universal standard, without specifying a rail variant.  This will 
require changes to operating procedures, a principle that has 
already been adopted in the use of GSM-R for ETCS.   

Another factor that has the potential to impact on the 
planning for a future replacement is frequency spectrum usage.  
GSM-R utilises a part of the 900MHz frequency spectrum that is 
reserved for rail use throughout Europe.  We have all seen press 
coverage over the last year that highlights the fact that a slice of 
any radio frequency spectrum is an extremely valuable 
commodity.  In the future we should expect increasing pressure 
on rail, either to maximise utilisation of the space allocated or to 
start to release it for others to use.  The UK 3G spectrum 
auction raised over £20bn.  4G services, through the operator 
Everything Everywhere (EE), are already in operation in some 
regions, and it is estimated that the UK Treasury will raise 
another £3.5bn from the spectrum auction later this year. 

It was also recently announced that the UK would lead the 
world in deploying 5G mobile technology.  The UK regulator 
Ofcom has plans to free the relevant spectrum (by moving the 
digital TV frequency band) by 2018, with auctions to follow.  
Research into the technology is well under way, and services 
could be expected by 2020, offering download speeds of up to 
1 Gbit/s.  This increase in the speed in downloading data brings 
with it higher and higher user expectations and the inevitable 
launch of new services. 

WiFi is becoming an integral part of today’s mobile 
infrastructure and continues to evolve, with newer standards 
making use of different frequency bands.  Today, WiFi in the 
home uses the 2.5 and 5 GHz bands.  The newer standards will 
start to make use of the 60 GHz band, which will support much 
higher bandwidth data transmission, but will be affected more 
by obstructions and have shorter range.  Consumer devices will 
adopt new standards as they are introduced, and older 
standards will disappear. 

Another factor that is becoming part of the evolution of 
change is the trend in the mobile industry to consolidation of 
the network infrastructure (masts, power, sites etc).  We see no 
reason why rail should be immune to the same economic 
pressures, and foresee that site sharing will become the norm, 
with multi-user networks designed to deliver discrete user 
services to each operator or user group.  The issues of 
interference between services, reliability and safety will be 
addressed to enable this to work to everyone’s benefit.  The 
current major barrier of the train-to-shore gap will therefore 
disappear. 

TECHNOLOGY DRIVEN TRENDS 
It is also worthwhile looking at where the mobile industry 
expects growth in the next few years (see Figures 2 and 3). 

The proliferation of mobile devices, their computing power 
and the “web usage” are striking.  The dramatic increase in data 
traffic from mobile devices and the forecast figures for mobile-
based video give us an insight into what systems will be 
designed to support end-user expectations in the future.  We 
have to remember that it is this market that drives the evolution 
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Figure 3 Figure 2 

of the technology, and that we in our relatively small rail market 
are dependent upon that. 

A review of the expert predictions has identified the following 
areas which will have an impact on operators and users of trains.   

Cloud Computing - Many have heard of cloud computing and 
are probably using it today.  Social networking sites such 
as Facebook and Twitter are cloud-based.  You may also 
be using the “cloud” to meet your backup storage 
requirements.  However cloud computing has more to 
offer, and it will become the norm for business 
applications in the future.   

Mobile Payments using a mobile device are starting to be 
introduced today, but are not yet widespread.  The future 
will link the mobile device as a contactless payment 
“card” to your bank to allow financial transactions to take 
place directly with an appropriate “reader”. 

Development of Apps - Opening up software access has 
driven an explosion in the gathering and use of data to 
provide new services. 

Predictive analytics - Bandwidth and computing power have 
allowed many industries to monitor equipment and 
systems, to predict failures and improve maintenance 
regimes. 

Crowdsourcing - Use of many “public” sources of data to 
understand trends and for situational analysis. 

WHAT THESE TRENDS DRIVE 
Passengers will expect a personalised service, not a continuation 
of today’s public information broadcast.  The train operator is the 
one organisation that understands a passenger’s journey 
requirement and can derive additional revenue benefits from 
good connectivity to a passenger’s mobile.  It could use a range 
of push and pull services to provide tailored information to the 
passenger - particularly in case of disruption - providing 
personalised journey guidance, with attached ticketing, and seat 
reservations that would be dynamically updated as a journey 
progresses.  A personalised seat reservation service should allow 
dynamic alterations, allowing a reservation to be maintained for a 
revised journey and releasing bookings on unused journeys. 

A closer relationship with the passenger would provide 
access to data on travel patterns and train loading.  This would 
support new services, such as dynamic fair pricing to encourage 
changes in travel patterns, targeted fares and seasonal 

promotions, all of which will increase overall train utilisation and 
reduce the overcrowding that is today’s industry challenge. 

The presentation of available system data in different formats 
via the innovation of app developments has demonstrated the 
power of personalised travel information.   

We recently designed and installed an internet based travel 
information system which was commissioned in 2012.  The 
following user comment posted on our internet feedback site is 
not untypical.   

“It’s changed my daily routine.  I can now stay in the comfort 
of my office, knowing the exact arrival time of my bus and take 
the two-minute walk to the stop to arrive just before the bus – 
no more waiting in the cold and rain.”  

This is Transport for London’s Bus Countdown system.  The 
system covers 8000 buses over 1300 routes and 20 000 bus 
stops, and provides real time bus arrival information, accurate to 
the minute. 

It was conceived for fixed signs at stops, providing real time 
information on bus arrival times.  This evolved into the data 
being used to drive Web, Mobile Web and SMS channels.  
Transport for London then asked for an API for a data stream 
which was released to app providers.  Initially apps were 
produced that just emulate the Web.  This has both reduced the 
load on the Web to a manageable level and also encouraged 
innovation; just take a look at the proliferation of Apps on the 
Internet for London Bus Countdown to see how every week new 
features and facilities are on offer to the travelling passenger, all 
of which enable them to establish a personal travel planner and 
information source very easily.  These are all new features that 
the original design team could not have envisaged.   

In future a passenger will expect their journey to be an 
extension of the work or home environment.  This will mean 
continuing the technology based activities that they enjoy 
through their broadband connection at home, such as social 
media, games, video on demand and catch-up TV.  The business 
traveller will expect to continue working as normal, making use 
of their collaboration tools and business applications, and with 
access to their secure business data.  However, the challenge will 
be that these applications will be fully cloud based, not local 
client based.  We even have a glimpse of this today with Google 
Drive, which includes a cloud based word processor supporting a 
collaborative working environment, so that a document can be 
edited by many people at the same time, all contributors being 
able to see each other’s changes in real time.   

Ultimately, both the “home” and 
“business” passenger will 
demand an “always on” secure, 
high bandwidth connection to 
their seat on the train.  This 
requires us to consider the 
system design implications of 
providing an environment that 
will support these expectations. 
We should also recognise that, 
underlying all these changes in 
technology, there has also been 
a shift both in the sources and 
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the ownership of valuable data;  no longer are asset owners in 
total control of their asset information.  This has been driven by 
the power and capabilities of the devices carried by the majority 
of passengers today, devices superior in many respects to any 
specialist trainborne system.   

If we transfer these examples to the rail environment, it would 
be entirely feasible from a technology perspective to deliver 
similar services today. 

RAIL TECHNICAL STRATEGY 
In December 2012 the DfT launched the Rail Technical Strategy 
(RTS), which has a specific section covering rolling stock.  The key 
elements extracted below could be met by improved train 
communications. 

Vision  meets the evolving needs of its customers; 
Objectives minimise whole-life, whole-system costs  
  meet passenger and freight requirements; 
Strategy adopt and adapt new technologies; 
Enablers open interface; 
  plug-and-play technologies; 
  cross-interface remote condition monitoring. 

The technology to deliver solutions to address these is within our 
grasp and we should now be planning for systems that will allow 
us to answer the question, “What makes a railway smarter”? 

WHAT MAKES A SMARTER RAILWAY - 
IT COULD BE THE TRAIN 
Network Rail and other infrastructure owners strive to achieve 
better track utilisation, and are planning major capital projects to 
introduce highly complex control systems and equally complex 
infrastructure monitoring systems to ensure efficient network 
performance.  This underlines the importance attached to these 
issues.   

Taking the examples of innovation given above, we can see 
great opportunities to access new information sources that would 
deliver lower level, but nonetheless equally valuable 
infrastructure and train performance information that would 
benefit the rail industry, infrastructure owners, rolling stock 
providers and passengers. 

Examples drawn from the commercial world, in which we are 
all involved, have shown a major shift in the value of the 
information captured on “personal” mobile devices.  This 
includes location information derived from the GPS function (or 
network location).  All smart phones also now have motion 
sensors.  It is entirely feasible that this data could be collected, 
analysed and made available to the industry.  Data from several 
hundred devices on each train over the entire journey could 
prove to be a valuable resource for providing a status report on 
the state of the track, or to identify the train with the annoying 
vibrating panel or other malfunction, off the map of most 
condition monitoring systems. 

It is therefore straightforward to consider how overall 
maintenance of both track and trains can be smarter. 

Rolling stock providers already collect fault and status 
information through 3G connectivity and WiFi, but this is mainly 
by storing and downloading data.  The availability of good 
connectivity will allow the operator to do more.  The aviation 

industry has led the way in this, and we are seeing a lot more 
trending and predictive monitoring leading to efficient 
preventative maintenance regimes, allowing asset life to be 
stretched and support costs to be cut.   

Our work with the Emergency Services has shown how, by 
monitoring a vehicle’s “vital parameters”, scheduled services can 
be adjusted (either extended or reduced) rather than being 
based upon fixed time or mileage.  This has the potential for 
savings, both in servicing costs and also in the number of 
vehicles they operate since they do not have to allow for down 
time. 

THE IMPACT ON ROLLING STOCK - 
THE DATA CENTRIC TRAIN 
We have outlined technical trends and user expectations above, 
and now consider the implications for the future communications 
bearer system within the overall design of new or upgraded 
rolling stock.   

Firstly it is suggested that we reconsider the concept of 
mobile users and devices; they are not really individual “mobile” 
users, but more accurately from a system perspective should be 
defined as static users on a moving platform.  Thus, except for 
the train to track gap, the environment is similar to an office, 
shopping centre or hotel. 

If we were designing a network for an office, we would 
typically include dual routes to the Wide Area Network, 
preferably physically separate for resilience, with dual 
connections to the access layer, again for resilience.  User 
devices and other network access points are then connected to 
this access layer.  If any equipment has high availability, then this 
should be dual connected to separate devices in the access 
layer.   

Given the importance of the communications system to the 
users each with their own differences in both the security and 
services, should we not consider a similar architecture for the 
future train?  

Thus we would have an IP backbone throughout on which all 
end equipment can be connected (see Figure 4).  This includes 
retail, train performance, operational, safety-critical and 
passenger-related data.  Currently there is still a challenge in 
providing a single link to the train; but in order to have a resilient, 
secure connected network we should aim for multiple links. 

Figure 4 
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The complexity of the on-board network and systems will require active 
management in a similar way to an office environment. 

There are likely to be different options for different rolling stock scenarios.  
It may be that two connection points (gateways) connect the train to shore at 
either end of the train, or every carriage could have its own gateway, 
connected together in a mesh.  The backbone connecting each gateway and 
passing through each carriage would typically be fibre, which can handle all the 
data required and is resilient to the normal challenges of interference from 
other rail systems and similarly does not create another source of interference 
to existing systems.  However it may be that interconnection between carriages 
could use a high capacity short range radio link such as WiFi (801.11AD), 
particularly for retrofitting of existing rolling stock. 

The single, resilient, IP based on-board network would provide services to 
all stakeholders.  The delivery of those services needs to meet the stakeholders’ 
needs in terms of security, safety, bandwidth etc.  The architecture needs to be 
based upon a modular approach so that individual technologies can be 
updated as technology and users demand. 

As stated earlier, the track to train air gap will no longer be the barrier it 
was in the past.  The modular nature of the on-board equipment can then 
support whatever is available – private or public, 4G or 5G.  The objective is 
that the train to shore connection becomes transparent to the application, 
rather than a constraint on it. 

It seems inevitable that the industry will move to open, commercial based 
technology – thus dropping the railway specific components in the 
communications network even though we know that building our own system 
for Rail is possible (GSM-R).  The economics and opportunities for innovation 
will provide a compelling reason for us to adopt what is already an increasingly 
attractive range of choices on the other side of the boundary fence, in the 
commercial world.  Rail specific attributes (such as a safety layer) can still be 
included – but on the outside of the network where specifically needed. 

CONCLUSION 
We have seen that the exponential growth and speed of change in technology 
will continue.  Moreover the uptake of this technology is increasingly driving 
user expectations.  What they experience in the home or office today will be 
expected on the train tomorrow.  The users are driving these changes, and that 
will inevitably drive the technology and services that we shall have to provide in 
the future.   

Establishing a framework that will enable operational communications to be 
carried over the same network is entirely within our capability, and will realise 
significant additional benefits in terms of reduced costs and delivery of new 
services and data sharing which can benefit all industry stakeholders and 
passengers. 

An on-board network, with high bandwidth, and a secure, “always on” 
connection to all users will be at the centre of improvements demanded by the 
Rail Technical Strategy.   

Making data available to others such as app developers will bring added 
benefit and value to the industry by harnessing better use of data through 
innovative solutions 

The train to track communication gap will no longer be the barrier to 
growth.  Technology is available to fix this issue; but it will need the combined 
effort and focus of both the rail and mobile network industries to resolve. 

A joined-up, co-ordinated approach to remove the data and technology 
“islands” that exist currently would unlock significant value. 

This is all within our combined capability today.  The technology is proven 
and already within sight, with active trials already underway.  Can we afford to 
ignore this? 

INDUSTRY NEWS 

The Longest Driverless Underground 
Mass Transit System  

Testing began in late January 2013 for the first 
phase of Singapore’s driverless Downtown Line.  
Invensys Rail Dimetronic has been trialling its 
unmanned signalling technology at a test track in 
the city of Changchun since September 2011.  
With functional tests now complete, dynamic 
testing will begin before the system is taken to 
Singapore in March for a series of trial runs. 

The initial 4 km section, which will include six 
stations, is expected to open in October 2013.  
The Downtown Line, which will have a total length 
of 42 km, and include 34 stations and two depots, 
is expected to transport more than half a million 
passengers per day. 

Bombardier has delivered 219 driverless Movia 
metro cars for the Downtown Line.  Once 
complete the line will become the world’s longest 
driverless underground mass rapid transit (MRT) 
system. 

Contract for GSM-R technology on 
Danish Railways  

Siemens has won a 20m contract from Danish 
railway infrastructure operator Banedanmark to 
equip 840 rail vehicles with GSM-R (global system 
for mobile communication railways) technology in 
January 2013.  The installation of GSM-R 
technology is part of the Danish Government's 
programme to improve its entire railway signalling 
network by 2020.  Expected to increase the 
capacity and reliability of overall railway 
operations, the installation of the technology is 
expected to be completed by 2015. 

GSM-R will offer continuous transmission 
between control centres and trains on the 
network, while the operation of analogue national 
systems will be phased out.  Siemens will produce 
the components at its plant in Poole, UK; the 
contract also includes training Banedanmark's 
personnel in the use of the new technology.  They 
previously won a contract from Banedanmark in 
2011 to install an automatic train control system 
on the 170 km long, dual-track S-train line 
network in Copenhagen. 

The network uses Semi-automated Train 
Operation (STO), which helps trains to run 
independently in fixed-line sections at optimised 
intervals based on the moving block system.  
Large sections of the S-train line network are 
operated automatically and without lineside 
signals, but they still need driver input. 
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DUBAI METRO 

SUMMARY 
This paper is a case study of Dubai Metro Signalling and Train 
Control system.  Dubai Metro is the world’s longest fully 
Automated Driverless Metro System.  Dubai Metro has taken the 
lead role to introduce Communication Based Train Control 
(CBTC) in the Arabian Peninsula.  It probes into the reasons why 
Dubai Metro has gone for CBTC signalling and train control 
system.  It details the features of Dubai Metro signalling and 
train control system and enumerates the implementation and 
operation challenges faced by Dubai Metro, benefits and lessons 
learnt there from.  It also gives an overview of the signalling 
requirements of different upcoming lines and extension of Dubai 
Metro.  The success of Dubai Metro has shown a path to 
upcoming Metro systems in the Arabian Peninsula like Kuwait 
Metro, Makkah Metro, Abu Dhabi metro and Doha metro.  In 
this paper we shall also discuss the important issues and future 
challenges like specific environment issues, interoperability in 
view of the fast changing transport scenario in the Middle East. 

INTRODUCTION 
An efficient transport system is the key root of economic growth 
of any country.  The rapid worldwide expansion in requirement 
of an urban transport system in the last few years has led to the 
planning and development of mass rapid transit systems in the 
Middle East.  Success of such a system lies in the ability to 
provide frequent, fast, safe and comfortable journeys to a large 
number of regular travellers and tourists.  The phenomenal 
advancements in the fields of electronic and software systems 
have enabled metro signalling to develop intelligent train 
protection, operation and railway control systems, and signalling 
plays a major role in their ability to achieve these aims.  Dubai 
Metro has taken care to introduce all the modern trends in 
Metro rail signalling, and accordingly has gone ahead with 
modern Communication Based Train Control signalling system, 
which is the first one of its kind in the Middle East. 

DUBAI METRO NEED AND FEASIBILITY 
Like all modern cities of the world, Dubai transportation needs 
are growing rapidly due to increasing demand generated by 
upward trend of international business relocations, swell in 
commercial activities, growth of tourism and increasing 
population.  As part of its modernity drive, vision and concerns 
for the environment, the Dubai Government commissioned 
studies to evaluate the most efficient and cost-effective solution 
to combat traffic congestion and its pollution by-product; the 
recommendation of these studies were the creation and 
development of a Metro for Dubai City. 

As a city grows in size, the number of motor vehicles and 
consequently the numbers of vehicular trips on road systems go 
up, leading to severe congestion on the roads.  This necessitates 

a pragmatic policy shift to discourage private modes and 
encourage public transport, once the level of traffic along any 
travel corridor in one direction exceeds 20 000 persons per hour.  
A comprehensive study about growing need of mass transport 
brought out the need of a Dubai Metro.  A rail-based metro has 
a high carrying capacity and is non-polluting.  It uses about  
one fifth the energy per passenger-km of a road-based system.  
Moreover, it is fast, reliable, safe and comfortable for commuters.  

The Metro system planned for Dubai consists of both 
underground and surface corridors covering a total route of 
74.6 km.  It consists of two lines totalling 47 stations, of which 
ten stations are underground, 36 elevated and one station at 
grade.  The Red Line has a capacity of 23 000 people per hour in 
each direction, and the Green Line is able to shuttle 19 000 
people per hour. 

In May 2005, the Dubai Metro design and build contract was 
awarded to the Dubai Rail Link (DURL) consortium made up of 
companies including Mitsubishi Heavy Industries, Mitsubishi 
Corporation, Obayashi Corporation, Kajima Corporation and 
Yapı Merkezi.  Work officially commenced on the construction of 
the metro on 21 March 2006.  The Dubai Metro is the flagship 
Project of the Roads and Transport Authority (RTA) Dubai. 

The Red line was opened 9 minutes and 9 seconds past 9 PM 
on 9 September 2009 (9/9/9 9:9:9) and the Green line was 
opened on 9 September 2011.  The first two lines are shown in 
Table 1.  

Table 1: Dubai Metro Lines 

Dubai Metro is the world's second most affordable metro 
transportation system after Tehran Metro in Iran.  Dubai Metro 
has generated substantial benefits by: 

 Contributing to the appreciation of the value of lands and 
commercial properties as much as by 7 to 34%; 

 Generating high economic returns highlighted by its ability 
of the competitiveness of the Dubai as regards the 
attraction of commercial activities as well as the local and 
international events spanning conferences and sports 
events; 

 Generating the revenues for Dubai by advertising activities, 
naming of stations (Corporate branding) and leasing of 
commercial outlets; 

Dubai Metro Signalling & Train Control System  

By Shiv Mohan, CEng, BTech, MIRSE, PMP, MIEEE 
ATC Manager-Serco Dubai Metro 

Lines Sections Trains Depots Length 
(km) 

No. of 
Stations 

Red 
Line 

Rashidiya – 
Jebel Ali 

44 2 52.1 29 

Green 
Line 

Al Qusais- 
Creek 

17 1 22.5 20 

Total 61 3 74.6 47  
(2 common) 
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 Siphoning off commuter trips per day from the roads of 
Dubai.  This will translate into fewer cars and buses on 
Dubai roads increase in average speed of road traffic, 
saving of fuel cost, reduction in pollution levels and 
reduction in road accidents; 

 Improving work productivity by saving total man-per day 
and reducing commuter stress; 

 Changing the lifestyle by encouraging commuters to spend 
more time reading during their journeys and increasing 
people interaction between different communities and 
nationalities.  

DUBAI METRO SIGNALLING SYSTEM 
REQUIREMENTS   
The green and red lines Automatic Train Control (ATC) system is 
based on state-of-the-art, yet proven-in-use communications- 
based train control technology, using continuous bidirectional 
digital communications between intelligent trains and a network 
of distributed trackside computers designed for very high 
system reliability and availability. 

The primary characteristic requirements of the ATC system 
include: 

 High resolution train location determination by trainborne 
equipment; 

 Communications of train location information and other 
train status data to trackside computers over train to 
trackside communication link; 

 Determination of movement authority limit information for 
each intelligent train based on train location information 
and processed input from the trackside interlocking; 

 Communication of these authority limits and other train 
control data to the appropriate train over the trackside to 
trains communication link; 

 Determination and enforcement of the safe speed distance 
profile by the trainborne equipment; 

 Central supervisory computers, the Automatic Train 
Supervision (ATS) system, provision of train scheduling and 
general operating and control information to provide 
optimal system throughput, control and flexibility; 

 The train control system providing short interval, great 
operational flexibility, safety through continuous over-
speed protection, smooth and predictable operation, high 
reliability and availability, optimised maintenance tasks; 

 The ATC system provides for the insertion of new stations 
within the lines as well as providing for line extensions; 

 The normal train control system is communication-based.  
Equipment reliability, redundancy, and system architecture 
ensure that the operation of the system continues in the 
presence of any single point failure; 

 The ATC system is designed such that equipment failure 
rates are sufficiently low to preclude the need for manual 
driving operation, which is used only in the exceptional case 
of failure; 

 Under normal operation, ATC automatic mode requires no 
Operation Control Centre (OCC) staff intervention other 
than supervision and minimum OCC staff intervention when 
out of normal operation; 

 Any equipment failure or line interruption is instantly 
reported to OCC and leads to minimal service disruption, 
as high availability requirements must be met.  In case of 
significant failure, the system then falls back to alternative 
modes of operation under OCC staff full supervision; 

 In normal operations, trains stop at every station.  Under 
degraded mode of operation it is however possible to 
modify the standard configuration to skip a station or all the 
stations (through train); 

 Initialisation of automatic operation after system start up 
must be possible without manual intervention locally in 
each train, nor require OCC operator command to be made 
for each train; 

 All parts of the ATC system including trackside and on-
board computers are capable of being remotely 
commanded to restart; 

 The ATC system provides core functions of Automatic Train 
Protection (ATP), Automatic Train Operation (ATO) and 
Automatic Train Supervision (ATS); 

 The design headway is such as to allow an operational 
ultimate headway of 90 seconds for a station dwell time of 
20 seconds; 

 The design life of all ATC equipment in service is 20 years; 

 ATC provides automatic station stopping.  ATO station 
stops must be accurate to within: 

 +/- 0.25 m of the designated stop location at least 
99.90 % of the time. 

 +/- 0.5 m of the designated stop location at least 
99.99 % of the time. 

   Figure 1: Dubai Metro Map 
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DUBAI METRO 
Automatic Train Protection (ATP) 
The ATC system provides the maximum safe operating flexibility 
and allows all safe operating running.  This sub-system, which is 
concerned with fundamental safety of train operation, performs 
the following functions: 

 Detects the presence of trains and any maintenance vehicles; 

 Ensures and maintains safe operation between trains; 
 Detects the speed and determines the maximum safe speed 

at the train location, for comparison with the actual train speed; 

 Ensures that the train deceleration rate used for braking is 
reached within specified time of service brake application, 
otherwise application of emergency brake takes place; 

 Detects “roll back” of the train and causes brake application; 
 Detects an unexpected loss of train integrity and establishes 

appropriate limits of authority to prevent other trains from 
entering in that area; 

 Provides Movement of Authority and Train and Platform 
Screen door safe protection; 

 Provides Wayside and On-board Obstacle detection and 
Protection; 

 Provides Securing of routes and Switch Interlocking. 

Automatic Train Operation (ATO) 
The ATO function provides commands to vehicle subsystems, in 
particular the propulsion unit, to ensure reliable and comfortable 
service for passengers as described below: 

 Controls Train acceleration, deceleration, and station stop; 

 Controls the vehicle speed to meet the acceleration and jerk 
limit requirements, minimises runtimes or adapts runtimes to 
OCC regulation needs, avoids unnecessary power/brake 
transitions, avoids over speed conditions, provides the 
smoothest practical ride for passengers; 

 Controls the station dwell as per service regulation needs; 

 Commands platform screen doors and train doors to 
simultaneously close, preceded by an audio and visual signal 
for passenger information; 

 Programmed Station Stop; 
 Addresses other sub functions (i.e. Train identification, 

Platform Screen Doors (PSD) control, Train departure 
testing, Train health monitoring, automatic route 
initialisation, Route selection etc.). 

Automatic Train Supervision (ATS) 
This computer-based sub-system provides overall controls from 
the Operations Control Centre (OCC) and stations and includes 
the following functions: 

 Executes instructions received from train controller; 

 Directs a train or group of trains to skip a station or group of 
stations; 

 Enables the OCC or the station master office to hold a train 
in a station; 

 Train dispatching and adjustment of station dwell time; 

 Provision of output to platform indicators and/or other 
passenger/ management information media; 

 Commands to station interlocking and computation of train 
schedules; 

 Monitoring of train position and progress; 

 Display of train service status to train controller; 

 Logging and compilation of records; 
 Interface with other sub-systems such as onboard system. 

SIGNALLING AND TRAIN CONTROL 
SYSTEM FOR DUBAI METRO 
The Signalling and Train Control system for Dubai Metro is a 
proven product from Thales Railway Signalling Solutions (TRSS) 
called SelTrac S40 (also called SelTrac IS).  It is a fully integrated 
Automatic Train Control (ATC) system based on the Moving 
Block concept.  SelTrac S40 is being used in various railway lines 
across the world (i.e. DLR, KCRC, Vancouver etc.).  Figure 2 
shows the configuration of signalling and train control system. 

System Management Centre (SMC) 
The System Management Centre (SMC) is the overall 
management facility.  It serves as the interface between the 
system and Central Control Operators (CCO) and provides the 
required ATS level automatic control and supervision functions.  
Its primary function is to provide information to the CCOs on the 
position and status of all tracked trains and status of the field 
equipment within the ATC system.  Train and guideway control 
commands are entered via the CCO workstations.  The SMC 
consists of SMC workstations, Schedule regulation subsystem, 
Timetable compiler, database servers, SMC I/O rack, Availability 
Module. 

Vehicle Control Centre (VCC) 
Safety Critical Operation is the responsibility of VCC.  The VCC is 
the Master control.  The VCC enforces a minimum safe 
separation between trains.  All interlocking functions are 
performed by the VCC.  The VCC is in constant contact with all 
trains and all wayside devices.  Based on this real time 
information, the VCC can determine and send a movement 
authority to each train and can send commands to position the 
wayside devices necessary to achieve the routing request.  A 
VCC consists of a Central computer rack, I/O rack and data 
communication rack, VCC Central Control Operator and 
emergency shutdown buttons.  There are in total ten VCCs in 
Dubai metro (six on the Red line and four on the Green line). 

Vehicle On-Board Controller (VOBC) 
VOBC provides the on-board ATO and ATP functions to the 
vehicles.  The VOBC communicates constantly with VCC and is 
primarily responsible for the control of propulsion, brakes and 
train doors under ATP constraints.  It interprets and supports 
VCC commands including maximum speed, target point, door 
control and braking rate.  It performs vital supervisions including 
over-speed, target point overshoot and door status detection to 
ensure that train is operating within its permitted envelope.   

Figure 2: Seltrac S40 Signalling System Configuration on Red and Green Lines 
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Each train has two VOBC in front and rear car 
with other on-board equipment (one 
accelerometer, two Tachometers, two Receive and 
two Transmit Antennas, two docking loop 
antennas and one proximity sensor for each 
VOBC). 

Station Controller (STC) 
The STC provides Automatic switch control and 
supervision of all switches, monitors and reports 
intrusion status and status of platform 
emergency stop buttons.  The mainline STCs 
also provide PSD control and monitoring.  A STC 
consists of one Electronic Rack and Relay Rack.  
There are two configurations of an STC: 

 Redundant Intersig Configuration for 
mainline; 

 A single Intersig Configuration for depots. 

Platform Door Interface Unit (PDIU) 
The PDIU provide supervision for the PSDs, 
monitors and reports intrusion status and status 
of platform emergency stop buttons.  At the 
transition zones between the tunnel and the 
raised guideway, the PDIU also monitors the 
status of the Wayside Obstacle Detection 
System (WODS) for intrusion onto the guideway. 

Inductive Loop Communications 
The Inductive Loop Communications equipment 
is located in equipment rooms and at trackside.  
The Inductive Loop Data Communication system 
is the means by which the VCC and the VOBC in 
each train exchange information.  The Inductive 
Loop Communications consists of Feed in 
Devices (FID), Remote Loop Boxes and Inductive 
Loop Cable. 

Operations Control Centre (OCC) 
The OCC is the nerve centre for train operations 
and is situated at Rashidiya Depot.  It houses 
relevant controller workstations and consoles, 
visual control panel and the required 
communication and security facilities.  Facilities 
to cater for interim train operation and also as a 
backup with full OCC function-ality are provided at 
BOCC of Jebel Ali Depot.  The physical locations 
of various trains are indicated to the controllers 
of OCC on Visual Control Panels/workstations 
which are used for getting an overview of train 
location in entire Dubai Metro. 

Redundancy 
All important subsystems are duplicated to 
ensure that a normal failure does not cause 
stoppage of train services.  These include 
computers, microprocessors and power supply 
backups etc. 

ATC Internal and External Interface 
ATC logical internal and external interfaces are 
shown in figure3. 

CHALLENGES DURING CONSTRUCTION AND 
OPERATION 
The challenges faced and fortunately overcome for the Dubai Metro ATC system 
can be summarised as: 

 The system size was itself a big challenge for construction.  The Red Line 
(52.1 km) represents the longest driverless line in the world.  The Red and 
the Green lines (74.6 km) represent the longest driverless system built in one 
phase; 

 This was the first metro project in the Arabian Peninsula region.  The 
expertise and technology was not available in the region for Automatic Train 
Control; 

 The harsh environmental conditions in Dubai such as extreme heat, high 
humidity, sand etc.  This has imposed strict constraints on the hardware 
requirements.  This was also a big challenge for the staff performing the 
installation and testing activities; 

 The large and complex interfaces developed between the ATC system and 
many other subsystems (such as Trains, Maintenance vehicles, Operation 
Control System, Platform Screen Doors, Multi Service Network, Maintenance 
Management System, Wayside Obstacle Detection System etc.); 

 The considerable amount of automation required in Dubai system such as 
the fully automated depot, the fully automated train wash, the full automatic 
control of stabling shed doors etc; 

 A tight project schedule to meet the 09/09/09 (9 September 2009) date.  
This resulted into a compressed time schedule for testing and 
commissioning for signalling system; 

 Planning for the proper working and traffic control in the most congested 
areas; 

 Coordination between large multi-national, multi-lingual and multi-cultural 
workforce; 

 Suitable alignment interface with road projects; 
 Ridership pattern was difficult to guess and different user’s behaviours due 

to first time in the region; 

 Operator was involved later.  To recruit and train wider multi-national 
workforce to work on 09/09/09 was a big challenge for the Operator; 

 Operation procedures were paramount in degraded mode (i.e. Train time 
out). 

Figure 3: ATC External and Internal Interfaces 
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DUBAI METRO 

LESSONS LEARNT DURING 
CONSTRUCTION and OPERATION 
The Dubai Metro has met the above challenges by 
having a unique project management and operation 
strategy.  The following are the features of that strategy 
which will work as lessons for future metros in the Middle 
East: 

 Dubai Metro engaged a Dubai Rail Link (DURL) 
consortium of five international contractors to assist 
in planning and execution of work.  Concession with 
world class operator and Independent Safety 
Assessor; 

 Time bound review of technical specifications/
technologies, to be of world class metro; 

 Nurturing a unique work culture among multi-
national workforce; 

 Training, competency and motivation of employees; 

 Good Public/passenger education/awareness due to 
first metro in the region; 

 Identification and early resolution of critical and 
important issues by special task forces during 
construction and operation; 

 Seeking intervention of higher authorities for timely 
resolution of third party issues; 

 Close monitoring at all stages of work; 

 Communication and marketing strategy; 

 Enthusiastic staff from trainees to experienced 
professionals with diverse railway backgrounds; 

 Treating success of contractors as success of project; 

 Contractors and employees advised each other 
about anything which might affect the time or cost; 

 The Dubai Metro ATC system (with all its software 
and hardware components) went through rigorous 
testing following a comprehensive test plan; 

 Involvement of the operator during the system 
operation demonstration period.  Timely access to 
infrastructure for training; 

 Presence of experts from system supplier in OCC 
during initial launch period of the Red line for fast 
resolution of fault and learning of operation people; 

 Safe management of the outstanding works and 
configuration change management during 
operation; 

 Additional maintenance of golden assets due to 
harsh environment (e.g. switch machines due to high 
dust and sand levels); 

 Track markers provided to support manual train 
driving in exception case, post opening; 

 Optimisation of maintenance regime with 
consultation by system supplier and stakeholders; 

 Maintain focus upon operation and maintenance 
throughout construction works; 

 Provision for adequate pocket tracks, emergency 
crossovers and O&M staff facilities; 

 Mock drill and test case on failure scenario, proper 
and fast recovery procedure. 

SPECIAL FEATURES OF DUBAI METRO 
The Dubai Metro uses service proven new generation technology for 
Automatic Train Control.  A number of features in addition to the constraints 
mentioned earlier make Dubai system differ from other automated 
systems around the world.  Examples of those functions are given below: 

 No secondary detection; 
 VCC auto restart and Platform Door Interface Unit (PDIU) Override; 

 Automatic Depot Operation (three Automatic depots); 

 Automatic train wash and automatic control of shed doors; 
 Distributed VCC Architecture (first time in SelTrac history); 

 “Distance to end of manual route reservation” message in train 
operator display; 

 Wayside obstacle detection system and train on-board obstacle 
detection system interface; 

 ATC interface with fire protection and traction power system; 

 Emergency call box and emergency door lever status to trains via 
Operation Control System; 

 Bilingual user interface for the operator (Arabic and English); 

 A number of remote functions to facilitate the operator work; 

 ATC simulator with interface to the OCS simulator at BOCC; 
 Automatic train coupling. 

FUTURE PROSPECT AND CHALLENGES FOR 
DUBAI METRO AND METRO SIGNALLING 
IN THE MIDDLE EAST 
Currently the trend in railway projects is moving towards the driverless 
technology.  The Dubai Metro has been operational since 09/09/09 thus 
proving very successful and reliable.  Dubai Metro has achieved a more 
than 99% punctuality rate in initial operation period, which is the 
highest of any driverless metro system in the world.  The system is 
flexible enough to expand further when the Green Line and the Red Line 
Extension will be implemented.  In 2020, the system will run at full 
capacity using the maximum number of trains at headway of 90 seconds. 
The Roads and Transport Authority master plan includes 320 km of 
metro lines up to 2020 to cater for the expected 3.3 million population 
of the city including the Yellow, Blue and Purple lines.  There are plans 
for 268 km of light rail tracks to act as a feeder system for the Metro.  
The Al Sufouh Tram project is under construction and is expected to be 
completed in 2014.  It will run 14.5 km along the Al Sufouh Road from 
the Dubai Marina to the Burj Al Arab and the Mall of the Emirates.  It is 
expected to interchange with three stations of the Dubai Metro's Red 
Line and will also link up with the monorail of the Palm Jumeirah. 

Due to unique features of signalling system, operational principles 
and performance of the Dubai Metro makes it a role model for other 
Metro system in the Middle East like Makkah Metro, Abu Dhabi Metro, 
Doha Metro, Kuwait Metro and the UAE main line Etihad Railway. 

Some future challenges which are very important for the Dubai 
Metro and Metro signalling in the Middle East are: 

 Interoperability between different signalling systems and different 
onboard equipment will be a challenge to interconnect different 
lines in future; 

 Connectivity between Main Line railway network (Etihad railway) 
and Metro network; 

 With the increasing population, performance of signalling systems in 
terms of capacity and traffic management will be a challenge; 

 Tough environmental conditions due to high heat and dust; 

 Remote condition monitoring is required for equipment which is 
exposed to harsh environment; 
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 Energy saving initiatives and green CBTC.  How can the 
Signalling System support these?; 

 Improved robustness against Electromagnetic Interference/
Electromagnetic Compatibility/Noise issues.  How can CBTC 
better support these?; 

 Extension of asset lifecycle and reductions in asset life-cycle 
costing; 

 The systems are all microprocessor based.  Equipment 
obsolescence is a major challenge with growing technology; 

 Insufficient numbers of suppliers of Metro Railway signalling 
systems in the Middle East; 

 Transfer of technology and self-dependence in Metro 
signalling systems; 

 Education, research and development facilities about 
modern signalling systems in the Middle East; 

 Lack of Metro signalling skilled people and experts; 
 To keep staff interested in new technology and their 

knowledge up to date. 

CONCLUSION 
Today the Dubai Metro, the longest driverless system in the 
world, is not just a dream.  It is a reality and it takes an extra- 
ordinary vision to change the future of Metro Systems in the 
Middle East.  Dubai Metro is the trendsetter for all upcoming 
Metros in the Arabian Peninsula and they will also have state of 
art technology.  Whatever the Dubai Metro has achieved will 
form a milestone for future Metros.   

The existing Dubai Metro networks are planned to expand to 
meet future demand and other main cities of Middle East are 
also planning Metro Systems to meet deadlines (e.g. Doha for 
the 2022 Football World Cup and Summer Olympics).  Dubai 
Metro has set an example for intelligent use of indigenous 
modern metro signalling and train control technology.  It has also 
given an impetus for future growth of the signalling market in the 
Middle East, promoting signalling companies to start their 
ventures in various activities and self dependency in Metro 
signalling technology.  In real terms, the Dubai Metro has ignited 
a revolution for Metro railway signalling in the Middle East. 
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IRSE MATTERS 

Centenary Top Inventions Debate and Innovations Award 

FAQs  (Fictional Arranged Questions) 

What makes this event different? 
For the presenters, convincing the audience within 10 
minutes is a rather different skill to experts giving a one hour 
detailed technical paper.  For the audience, it is an 
opportunity to compare different inventions, participate with 
more questions and watch the debate unfold. 

How can we possibly choose a favourite? 
The previous voting identified a mixture of concepts, 
systems and products.  It may not seem fair to compare 
them directly – but life isn’t fair.  S&T engineers are often 
asked to make difficult decisions, think of it as helpful CPD... 

How will the voting work? 
With SSI included within one topic, one obvious idea would 
have been to have three judges - if one disagrees with the 
other two, those two would disconnect the microphone of 
the rogue judge.  However, genuine audience participation 
is paramount hence a far more democratic process will be 
used on the night. 

Any Centenary is a good reason to openly wallow in history, whilst 
also contemplating the future.  Following on from the February 
Centenary seminar and dinner, the IRSE meeting season will close 
with a rather less formal event in London on Tuesday 26th March 
(please note this correct date, not that originally published in the 
annual programme in September 2012 IRSE NEWS).  At this event 
we will celebrate the successes of our ancestors during the Top 
Inventions debate, and then congratulate those who are helping to 
shape our future via the Innovation Awards.  

Thank you to everyone who participated in the Top Inventions 
competition by submitting votes for their favourite three items from 
the shortlist of ten; voting closed on 20th December.  It was inspiring 
to receive votes from a wide variety of members both within the UK 
and around the world.  (Several people wanted to vote for other 
items not shortlisted, notably mechanical interlockings/machines; 
however the Top Ten shortlist was driven by whatever nominations 
had been received earlier in the summer.)   We are pleased to 
announce that based on the votes received the three topics that will 
be debated are: 

4. Electrical/Electronic Interlockings;   
5. “Failsafe” as a concept;   
9. Track circuits. 

Three brave speakers willing to champion their causes have now 
been recruited – see their manifestos below.  On the evening each 
speaker will have 10 minutes to make their case in whatever manner 
they choose, after which there will be plenty of time for lively debate 
and questioning followed by selection of a winner.  The overall 
atmosphere for the evening will be one of friendly rivalry and relaxed 
banter – eagerness to win, whilst showing professional respect for 
inventions that have helped our industry to evolve.  Whatever 
happens, be prepared for a rather unusual occasion….. 

The “Wing Award for Safety” was introduced in 1994 to 
commemorate the life and work of the late Peter Wing, a Fellow of 
this Institution and an employee of British Rail, who during his career 
made a major contribution to the cause of line side safety.  Peter 
Wing, whose career in BR spanned 31 years, spent much of his life 
dedicated to the safety of his colleagues.  It was his care and concern 
that became the driving force behind the national campaign in 
1992/3 that was entitled “Dead Serious About Safety” and which 
had such a major impact in reducing the numbers of line side 
fatalities in subsequent years.  The Institution of Railway Signal 
Engineers administers the award scheme on behalf of the Members 
of the Railway Group, the Railway Supply Industry and the Health & 
Safety Executive, who amongst others supported the formation of 
the Wing Award for Safety. 

Recent winners of the Wing Award have been:- 
2003 A Nelson Railway Safety   2008  S Cassidy   Network Rail 
2004 B West Amey Rail 2009  M Wild Westinghouse Rail 
2005 P Broad Network Rail 2010  D Deeley & J Mawby  Network Rail 
2006  C Wheeler Railstaff 2011  J Camp & S Henser     Cleshar & MPI 
2007  G Bickerdike    4X3 2012  N Pepper(Tube Lines) & A Fricker (NR) 

The award takes the form of a certificate and an amount 
of £600 to be devoted to personal development and will be 
made to an individual who has made an outstanding 
personal contribution to railway line-side track safety by, for 
example, coming forward with a novel idea for improving 
safety at the line-side, is a long term champion of improving 
track safety standards or has made a significant contribution 
to the awareness of track safety in his or her business. As it 
can be seen, sometimes the award has been split in recent 
years where there are very deserving candidates. 

Any employee in a railway business or an associated 
industry is eligible for consideration for the Award and 
nominations are now invited for the 2013 Award. 

Nominations should be sent no later than 25 March 2013 
by email to colin.porter@irse.org, together with 
information not exceeding 250 words in support of the 
nomination.   

The Award will be presented to the successful nominee 
at an industry function later in 2013. 

Colin Porter, Chief Executive 

The Wing Award for Safety: Call for Nominations 2013 

Having reflected on history, this meeting will then turn to 
our future with the separate Innovations Award ceremony.  
This will recognise recent innovations in our industry whether 
a system, product or service, and is being judged upon the 
degree of novelty and the potential benefits delivered.  Two 
awards will be made: one to an individual, another to a 
company.  

We are conscious that attending a London meeting is not 
practical for many members hence the debate and outcome 
will be described in IRSE NEWS soon afterwards. 

Stephen Dapré 
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“Fail-safe” as a Concept (Trevor Foulkes)  
Just two words but to my mind they capture the essence of 
Signal Engineering.  Firstly “Fail” i.e. consider what might go 
wrong and then if it does fail can we make that situation “Safe”?  
The beauty of this concept is that it can be applied to nearly 
anything!  So you could apply it to the design of a block 
instrument on one hand and a microprocessor interlocking on 
the other.  Then the concept can not only be applied to products 
and physical elements but also to circuit design and to the 
protocols used for high integrity links.  Then if that isn’t enough, 
the concept can also be applied to the actions we want people 
to undertake e.g. not proceeding past an unclear or black signal. 
 

Track Circuits (David Fenner) 
I have been around for over 140 years assisting in making the 
railway a safer and more efficient place.  Over this time I have 
proven to be very adaptable, able to take on new roles as 
required by the engineers who supervise me.  I am widely used 
throughout the world in my prime purpose of measuring the 
absence of rail vehicles on a defined length of track.  My lasting 
place in railway signalling can perhaps be put down to the close 
bonding I have with the rails to which I am connected and to my 
ability to relay the results of my measurement to the engineers 
and operators who use me.  

Illustrations of my adaptability include accommodation of 
both d.c. and a.c. electric traction, the ability to operate without 
insulated block joints and the conveyance of speed information 
to the train driver in some cab signalling and Automatic Train 
Protection systems.  I am an important part of automatic train 
operation systems, especially on metros.  Slightly less successfully 
I have been used to monitor the condition of the rails to which I 
am connected.  This was always a difficult task and is now 
recognised as one I cannot always fulfil. 

My contribution to railway safety has been significant.  By 
alerting the signaller to the presence of a vehicle on the line,  
I have assisted in preventing an unknown number of accidents.  
Even more importantly my integration with other signalling 
equipment has prevented the signaller from inadvertently 
attempting a movement that could have been dangerous.  This 
has included supervision of the block system of signalling and 
the measurement of vehicle length, to ensure there is sufficient 
space, especially when entering an existing occupied section.  I 
am also used extensively in the supervision of route release to 
ensure this does not occur prematurely whilst being allowed 
promptly if no train is in the vicinity.  I am a prime component in 
automatic signalling systems such as automatic block and level 
crossing control in rural areas. 

My basic simplicity means I do not need any memory device.  
This enables me to work without a very high reliability power 
source and gives me the ability to resume my monitoring of the 
state of the railway immediately after fault rectification.  It is of 
course desirable that I am able to function at all times and again 
my basic simplicity can provide a high degree of reliability. 

My motto is “Measure and Control” and I would thus be 
grateful for your support in the forthcoming debate on “Top 
Inventions”  

Yours   “Track Circuit”  

THE MANIFESTOS 
Electrical/Electronic Interlockings (Nathan Garratt)  
Electric/Electronic interlockings – in the time it’s taking you to 
read this sentence, an electronic interlocking will have read, 
processed, and acted upon this entire article! 

Building on experience, and learning from its predecessor 
the mechanical interlocking, the electrical interlocking realised 
the aspiration that no longer did the controlling of the railway 
need to be constrained to a small section of line the control of 
which was limited by mechanics.  Instead with its quick processing 
and far reaching sight, the opportunity to control more trains, 
over larger sections of complex railway, was achieved. 

Electronic interlockings have also helped to lighten the load 
of the human interface to the railway, the signaller, who no 
longer battles with the heavy cumbersome levers (only 
applicable where mechanical interlockings/signal boxes have 
been replaced with electronic interlockings), and allows 
signalling centres to be grouped together in central locations.  
Additionally although the signallers now have larger areas over 
which to control, electronic interlockings have provided valuable 
assistance in this field through making decisions based upon its 
knowledge without requiring further input from the user.   

The ability of the electronic interlocking to “think for itself” 
has also proved invaluable by reducing the risks of human error.  
As humans we can easily become distracted from the tasks we 
are undertaking, especially when acting in times of high anxiety, 
and this has in the past been accredited as the cause for 
numerous accidents and incidents.  In fact, a recent study has 
found that we spend “47% of our lives distracted” – quote from 
February 2013 Issue of Top Santé magazine – the credit for that 
fact goes to my mum, who demonstrated this point by continuing 
to read her magazine whilst I was explaining about my article!  An 
electronic interlocking does not become distracted; its focus is 
always the railway.   

It is through the speed and accuracy of electronic 
interlockings that today’s modern railways have reached the size 
and frequency of service that is currently available, and they are 
continuing to grow.  According to Network Rail’s website “A 
million more trains run every year than just five years ago” and 
without the electronic interlocking this would not have happened.  

The future of electric/electronic interlocking is extremely 
positive, new generations are always evolving and the principles 
learnt from early electronic interlockings taken forward.  Each 
new interlocking type is providing greater control, more 
operational abilities and greater intelligence to the railway.  It is 
the ability to continually adapt, develop and offer new rewards 
to the railway that is the reason why the Electric/Electronic 
Interlocking deserves to be the IRSE Top Invention.   

Some of yesterday’s engineers debating their favourite invention 
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Following the three days of successful ASPECT conference 
sessions from Monday 10 until Wednesday 12 September, the 
Queen Elizabeth II Conference Centre in Westminster, London, 
saw members; guests and partners begin to register for attendance 
at the Centenary Convention in late afternoon.  Whilst many 
were stopping in different parts of London, London’s Transport 
Museum in Covent Garden was the venue of an informal welcome 
reception with light refreshments to begin the Convention. 

London’s Transport Museum collection originated in the 
1920s, when the London General Omnibus Company decided to 
preserve two Victorian horse buses and an early motorbus for 
future generations.  The Museum of British Transport opened in 
an old bus garage in Clapham, south London, during the 1960s, 
before moving to Syon Park in west London in 1973 as the 
London Transport Collection.  In 1980, the public displays moved 
again, this time to occupy the Flower Market building in Covent 
Garden as the London Transport Museum.  In 2002, London 
Transport became Transport for London and, to reflect this, the 
Museum changed its name to London's Transport Museum.   

On 9 January 1863, the world’s first underground train pulled 
out of Paddington station to make the first passenger journey, 
three and a half miles under the streets of London from 
Paddington to Farringdon and into the record books.  The 
original Underground line was built and financed by the 
Metropolitan Railway, a private company which had been formed 
in 1854 to undertake the project to link the mainline stations at 
Paddington, Euston and King’s Cross with the City centre 
business district towards the east. 

In a brief speech, President Francis How welcomed all who 
had travelled from around the world to attend this event, from 
the front of a London Tram.  He made reference to the world’s 
first underground train and to how technology had moved on 
since the beginning of the Institution of Railway Signal 
Engineers.  He thanked all for attending and also thanked the 
many sponsors of the event, as well as individuals who had 
assisted with the organisation.  And so began the Centenary 
Convention based in London.   

This then allowed the rest of the evening for members, 
guests and partners to enjoy the London nightlife. 

 

Wednesday 12 September 2012 
Report by Ian James Allison 

1 

2 

3 

1  Westminster 2  London’s Transport Museum 3  Presidential welcome 
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It was an early start for members and guests on Thursday as 
they assembled in two groups at London Paddington station 
for a short trip by First Great Western to Didcot Parkway, in 
the town of Didcot in the English county of Oxfordshire.  This 
was in order to view the Thames Valley Signalling Centre (TVSC), 
the Didcot GSM-R site and the Great Western Society Depot. 

Partners also assembled at Paddington to board a later 
First Great Western train to Oxford, where a sight-seeing 
tour was provided and lunch taken at the famous 
Christchurch College, followed by free time to shop and take 
in the atmosphere. 

Isambard Kingdom Brunel designed his Great Western 
Railway (GWR) to be the finest in the world.  Its route from 
London to Bristol via Didcot was completed in 1841 and until 
1892 its trains ran on Brunel’s broad gauge track.  The GWR 
retained its independence until nationalisation in 1948.  The 
railway is still regarded with affection by those who knew it 
and who have worked upon it. 

Network Rail 
Network Rail, through a programme of devolution, now 
consists of ten routes throughout the UK, which have greater 
control over decision making at a local level, and the greater 
flexibility to respond speedily to stakeholder requirements 
that this type of local control brings. 

Patrick Hallgate, Route Managing Director, Western 
welcomed the IRSE to the TVSC and opened the visit with a 
general introduction.  Patrick is responsible for the 
development and operation of nearly 1000 miles (1640 km) 
of railway from London Paddington, through the Thames 
Valley and out to the South West of England.  As Route 
Managing Director, he is responsible for safety, customer 
service, asset management and spend, operations, 
maintenance and some of the renewals and enhancements.  
He joined the railway industry in 1999 through the company’s 
graduate training scheme and has worked in operations, 
maintenance and project management previously.  He was 
the Route Director of Anglia between 2006 and 2009, before 
becoming the Programme Director the national signalling 
and electrification schemes until 2011. 

Operating Strategy 
Patrick spoke about Britain’s railways being more popular 
than they have ever been.  Demand for passenger and 
freight services are expected to double over the next 30 
years.  Network Rail currently has over 800 operating 
locations, many with legacy equipment which is becoming 
difficult and expensive to operate and maintain.  This 
equipment cannot keep up with today’s fast paced 
technology and is limiting the potential of the rail network. 

The Operating Strategy sets out the Network Rail vision 
to consolidate all signalling and control activity into fourteen 
modern Rail Operating Centres (ROCs) over the next fifteen 
to thirty years. 

Thursday 13 September 2012 
Report by Ian James Allison 

4 

5 

Signalling 
 Transition to the ROCs over the next 15-30 years; 

 Currently planning for 14 centres, but this may increase; 

 Around 80% of signalling control to be moved by 2029, with the 
rest to follow over time. 

Route Control 
 These will move into the ROCs; 

 Majority of moves likely within the next ten years; 

 Dates to be determined by working with customers and the routes. 
Network Rail’s proposal is a long term vision that is subject to 
government funding during CP5 (Control Period Five) and beyond. 

Thames Valley Signalling Centre 
The signalling centre is the nucleus of the signalling on the Great 
Western and is ultimately destined to control the entirety of the 
Western route.  At the time of the visit, TVSC had control of two 
separate control areas formerly controlled by Slough IECC and 
Reading PSB, which were spread across seven workstations.  These 
were as follows: 

 London Paddington, Acton, Hayes and Heathrow Airport 
(Smartlock with IECC Classic); 

 Twyford, Reading Station, Reading West Junction and Newbury 
(Westlock with IECC Classic for Reading Station and the original 
relay interlockings controlled by IECC via Relay Interlocking 
Interface for the remainder). 

The workstations are all supervised by the Shift Signalling manager at 
TVSC, who has overall responsibility for operational matters whilst on 
duty.   

4 and 5  Thames Valley Signalling Centre 

All photos by Ian James Allison 
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The area of control is set to steadily expand over the coming years as more signal 
boxes close and hand over their signalling to TVSC as follows: 

 Swindon B IECC (Westlock and IECC Scalable) December 2012; 

 Slough PSB (Smartlock and IECC Scalable) December 2013; 

 Swindon A PSB (Smartlock and IECC Scalable) May 2014; 

 Oxford PSB (Smartlock and IECC Scalable) May 2015; 

 Bristol PSB (excluding Bristol South) (Smartlock and IECC Scalable) December 2015. 
Members and guests in supervised groups were able to view the operating floor and 
the equipment room, where presentations and demonstrations were provided by the 
following companies who have provided equipment and services within the TVSC to date: 

 Delta Rail Ltd;    Invensys Rail Ltd;    Signalling Solutions Ltd;    URS Corporation. 

Didcot GSM-R Site 
In the UK, over 14 000 km of GSM-R enabled railway is planned, with 4700 km in 
operation at the time of the visit.  GSM-R cab radio for use in UK trains was developed 
by Network Rail and underwent trials in the Strathclyde and Glasgow areas of 
Scotland.  It is currently in use in various routes including WCML, Anglia, Midland 
Mainline and Chilterns, plus others. 

     Before the then planned roll-out on the Western route, members and guests 
were afforded the opportunity to view the GSM-R equipment on site at the Didcot 
Node including the Siemens Cab Mobile and Frequentis Signaller’s Fixed Terminal, 
with practical demonstrations of key functionality provided by Network Rail project 
staff as follows: 

 Basic Calls; 

 Cell Based Call Routing; 

 Railway Emergency Call (REC); 

 Predefined Operational Text Messages (e.g. Standing at Signal). 
Members and guests in supervised groups were again able to view the equipment 
room and discuss in detail the operation of the Kapsch core GSM-R equipment and its 
usage and interface with the Fixed Telecom Network (FTN). 

The Great Western Society, Didcot 
Members and guests arrived at the site to enjoy a buffet luncheon in the sunshine and 
a well earned rest before embarking on the next part of the visit. 

The history of the Great Western Society began with the publication of a list in the 
April 1961 edition of Railway Modeller magazine, which listed 71 locomotives that were 
to be preserved.  However, this list only contained ten from the former GWR.  This was 
the catalyst that prompted four schoolboys to launch a fund to preserve a 14xx class 0-
4-2T locomotive.  The cost of launching the Society was a three penny stamp (1.25 
pence).  This initial tiny investment has resulted in an organisation some 50 years later 
being responsible for former GWR assets worth in excess of £12 million. 

Didcot Railway Centre is based around the site of a comprehensive "engine shed" 
which became redundant after the nationalisation of the UK railways, due to the 
gradual changeover from steam to diesel motive power.  Since 1967, the site has 
become a railway museum, home to many steam and diesel locomotives, passenger 
coaches and rolling stock, as well as infrastructure assets from a bygone age.  
Particular items of infrastructure interest include: 

 GWR 200’ Long, 1932 built four road engine shed; 

 GWR classic coal stage and water tower; 

 Working turntable; 

 Extensive but not original locomotive workshop; 

6 GSM-R  equipment:  the Siemens Cab Mobile      
7 The Great Western Railway Society engine shed at Didcot, with No.6998 “Burton Agnes Hall” 
8 Dual-gauge track in the GWR Museum:  ’Standard Gauge’ and Brunel’s original ‘Broad-Gauge’ 
9 The newest ‘sight’ in London:  The ‘Shard’ 

8 

9 

6 

7 
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 Main demonstration line; 

 Fully signalling branch line; 

 Broad gauge demonstration line; 

 Original broad gauge turntable; 

 Original Brunel Transfer Shed; 

 Two working signal boxes. 

Signal & Telegraph 
The branch line is home to an extensive collection of GWR 
signalling and telegraph equipment, based around two different 
periods each centered on one of the two signal boxes. 

The former Radstock North signal box has been restored to 
1930s condition and controls signals and equipment of a similar 
vintage, whilst the former Frome Mineral Junction signal cabin 
has been taken back to the 1870s and controls replica nineteenth 
century signalling previously found in the broad gauge era, 
complete with an overhead signal wire system and Mackenzie 
and Holland signals.   

Members and guests were afforded the opportunity to 
wander around the site at leisure and had the opportunity to ride 
in the newly restored GWR Steam Railmotor No. 93 on the main 
demonstration line before returning to Didcot Parkway for the 
First Great Western train back to Paddington. 

Evening River Cruise 
Having returned to London, Victoria Embankment saw members, 
guests and partners assemble at Savoy Pier, in order to join the 
Silver Sturgeon yacht for a drinks reception and dinner cruise on 
the River Thames for the rest of the evening.  A four-course meal 
with fine wines was served to all as we travelled between 
Chelsea and Greenwich enjoying the sights of London.   

The Silver Sturgeon's interior and upper deck has been 
completely recreated by leading British designers and architects 
in 2007, following a multi-million pound refurbishment.  The 
effect has resulted in a stunning 21st Century yacht which was 
enjoyed by all before completing the Centenary Convention’s 
first full day. 

It was again an early start for members and guests on Friday as they 
assembled in two groups at London St. Pancras International for a 
trip by Eurostar to Paris, adding a truly international feeling to the 
convention. 

Two hours or so later, on arrival at Gare Du Nord, the guests left 
their partners for a bus tour of Paris and the members split into 
different groups, each of which attended different sites around the 
city.  In turn they were to visit locations covering the French main 
line railway network and the Paris Metro. 

Réseau Ferré de France (Rail Network of France) 
For my group, the first visit was to the RFF headquarters in a 
splendidly refurbished building across the road from the Gare Du 
Nord.  The company was formed in 1997 and is now the owner and 
the manager of the French railway system, the second largest 
network in Europe, with almost 30 000 km of main and secondary 
lines and 15 000 passenger and freight trains operating on it daily.  
Other statistics show the company is responsible for 1742 tunnels, 
totalling 637 km in length and a staggering 26 733 bridges and 
viaducts. 

Forming a significant part of the network is a series of high speed lines totalling 1884 km, 
operating at speeds between  
300 km/h and 320 km/h and serving 149 destinations across the country.  800 high speed TGV 
trains operate daily on the system and carry between 250 000 and 300 000 passengers to their 
destinations from the west to east and from the north to the south of France. The busiest 
portion of the high speed network carries 260 trains and 90 000 passengers daily between 
Paris and the south-eastern part of the country on the LGV Sud-Est 

Core to its operation is management of the network performance on a minute by minute 
basis, as well as managing investment and expansion of the current network to meet future 
needs.  Expectations for the network are very high, with 95% of trains expected to arrive at 
their destinations within five minutes of their scheduled time. 

RFF Telecom 
RFF Telecom has the unenviable task of managing some 36 500 km of copper cable, some of which 
is 60 years old.  This is slowly being replaced with new fibre optic cable, generally containing 
72 fibres, of which 12 400 km is now active and growing towards the target of 20 000 km.  

Friday 14 September 2012 
Report by Ian Bridges 

10   Eurostar to Paris 
11   The Gare du Nord 10 

11 
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There are also around 90 000 operational lineside telephones in use, many 
up to 40 years old.  These will gradually become redundant as GSM-R is 
rolled out across the network, with around 14 000 km is competed so 
far.  The entire network is scheduled to be completed by 2015. 

A new IP MLS (Internet Protocol Multi-Layer Switching) network 
called Infranet is being rolled out across the country, principally for 
operational railway use.  However, there is a possibility that in the future 
the network will be partially used for commercial use, supplying services 
to passengers on trains using Long Term Evolution technology.  A 
business case and funding is required before this can be undertaken. 

National Rail Operations Centre (NROC) 
The NROC is situated in the centre of Paris in a particularly historic 
railway building, maintaining links between the past, the present and 
the future.  NROC has occupied the current site since 2009 and sits 
over 21 regional operating centres situated across France.  SNCF, the 
train operator, and RFF jointly manage the national network from here, 
monitoring the network 24/7, ensuring efficient operation and taking 
care of passengers when an incident occurs.  Minor incidents are 
handled by the regional centres but the NROC team move from 
surveillance mode to active management when an incident is of a more 
major type, such as one affecting long distance trains, one attracting 
major media attention or one where many trains are involved.  Freight 
and other passenger operators are also based at NROC so that all 
interested parties are represented and kept informed when critical 
decisions need to be made. 

If the incident is a really major one, there is a crisis room within NROC 
which can be opened up.  This will be run personally by the National 
Operations Director and sits above the National Operations Centre in 
the operating hierarchy.  Within this small team will also sit the National 
Infrastructure Manager, representing RFF looking at repairs needed and 
how to restore a working railway, and the National Passenger Manager, 
looking after passenger interests. 

The centre has excellent real-time communication links with stations, 
trains and passengers to give them all the latest information on what is 
happening, as well as collecting information in for analysis.  There is also 
a journalist based at the centre to facilitate the dissemination of 
information via the press, radio and television. 

Régie Autonome des Transports Parisiens (RATP) 
The visit of the day for my group was to RATP, the main public 
transport provider in the city.  The company was formed in 1948 as a 
public service company from assets of the former Paris metropolitan 
area railway company and the city’s bus system, and is still responsible 
for the management of nearly all public transport within Paris and the 
Ile-de-France, including part of the Réseau Express Régional (RER) 
network.  RER own lines A and B, consisting of 115 km of double track 
railway with 67 stations, on which they run a service using 357 trains.  
Lines C and D are owned and operated by SNCF. 

Modernisation is an endless story for the network, 
with traffic levels increasing by 18% over the last decade, 
modern standards making new demands, and 
improvements in passenger quality expectations.   

To support these demands, the Grand Paris Express 
Project is just starting.  Consisting of four lines, an 
automatically operated 200 km super metro loop will be 
constructed around Paris, supporting economic 
development and reducing the number of journeys made 
by car.  It will also help to reduce the number of journeys 
made on the very busy lines RER A, RER B, 6, 7 and 13 by 
eliminating the need to go into the centre of Paris and 
back out again. 

A trip downstairs to the original control centre 
concluded the formal part of the day for my group.  It was 
interesting to note that the RATP is currently going 
through a process of de-centralisation, with each line 
getting its own new control centre and management 
team, making the centralised control room and its 
equipment redundant. 

Homeward bound 
Following the visits, members and guests were re-united 
at Gare Du Nord, with a small window available for the 
consumption of some local fare and a little French wine.  
Once back on our Eurostar, some talked about the day’s 
events, some slept and some sampled a little more vin 
rouge.  

 A late evening arrival back at St. Pancras saw a rapid 
dispersal of people back to their hotels to maximise the 
recovery time before the next day’s events. 

13 

12 
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Saturday 15 September 2012 
Report by Priyank Patel 

With the recently completed London Underground Victoria Line 
Upgrade, the opportunity was seized to see it in operation on the last 
day of the convention (15 September 2012).  It may have been the 
convention date that married well with the project completion, or vice 
versa, but this visit proved to be a rare treat for the delegates.   

They were allowed to enter the site on the staff train that 
delivered them right outside Osborne House (Signalling Control 
Centre).  With an adequate supply of refreshments (provided by a 
group of enthusiastic volunteers), they then started the tour of the 
complex.  The delegates were shown the operations floor, simulations 
room, incident room, signalling equipment room, cab simulator and 
the train itself.  In each leg of the tour they were greeted by subject 
matter experts, people that had worked on (or retired shortly after) 
the project completion.  The cab simulator allowed the delegates the 
opportunity to experience the challenge of driving the train on the 
Victoria Line with all its intricacies and irregularities.    

The delegates left on a train that went straight into service so they could experience 
the ‘train into service’ procedure (and so they could alight wherever they wanted).  They 
now had a few hours of free time before having to don their dinner jackets, bow ties or 
dresses for the Centenary Gala Ball at the Savoy Hotel.  Delegates were treated to a 
cracking champagne reception, a suitable finale for the convention.  The opportunity to 
reflect on the experiences of the week was taken by the enthused delegates.  The call to 
be seated for dinner in the impressive Lancaster (banqueting) Room was welcome by the 
hungry delegates.   

During the dinner, the delegates were entertained by some delightful speeches.  
Francis How said there were too many people to thank to name them all, but his 
expression of gratitude to his wife, Pauline, capped an emotional final address to 
proceedings.  Francis also presented the rare President’s Award Medallion to Martin 
Govas for his exceptional service as Treasurer to the institution over the many years.   

Further information and photos of this were included in IRSE NEWS Issue 184.  
To whet our appetite for next year’s convention the future president David Weedon 

announced that it would be held in Sweden and Denmark (Malmo and Copenhagen).   
The live band called for the dancing and merriment to commence, and it continued 

deep into the night.  Sadly, it was time to bid farewell to the new connections made and 
old connections nurtured through the convention.  Alas this eventuality was inevitable, 
but this connection-enabling facet is perhaps the most valuable contribution such events 
offer to the delegate.     

12 The New Paris Metro Line 1 Control Centre 

13 The original Paris Metro Control Centre 

14  London Underground 2009 Tube Stock at 
Northumberland Park Depot 

15  An overview of the Victoria Line Control 
Centre (Osborne House) Diagram 

16  Northumberland Park Depot Control Tower 
from the driving cab 

17  Some of the members and guests outside 
Osborne House       

14 

15 

16 

17 
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The Section’s last committee meeting of 2012 was held at 
Unipart offices in Crewe.  Following the business of the day, a 
good turnout of members enjoyed a presentation by Paul 
Darlington, recently retired former Route Asset Manager 
(Signalling) for Network Rail in Manchester. 

Section Chairman, Peter Halliwell, introduced Paul and invited 
him to present his paper ‘Telecoms - the Future is IP’.  The 
original title ended in a ‘?’ but, as Paul explained, any question 
that IP (Internet Protocol) was the future for telecoms on the 
railway is no longer in question. 

Paul opened his presentation with an explanation of the 
history of IP and how it developed from a University 
communication tool to the universally used protocol used by 
every internet user today.  He went on to explain the history of IP 
and the meaning of protocol as being the rules that govern the 
way the internet messages are transmitted and that it is essential 
that these rules are agreed by all users of the system. 

Traditionally most vital communication systems used on the 
railway have been over a Circuit Switched Network which 
provides a permanent connection between two applications and 
locks the communication resource.  It can be very secure but is 
expensive and provide little resilience unless specifically built into 
the system with standby arrangements.  The Internet uses a 
packet switched network that has multiple paths available with 
data split into small packets to share capacity.  The data requires 
routing for data exchange.  Resilience is built into the system 
because communication resources (routers etc) are shared. 

The way that data is transmitted over the Internet can have 
different requirements such as a word document has different 
requirements from those of voice or video data.  These differing 
requirements are satisfied using control protocols suited for the 
data needs.  Due to the sensitive and often time-critical nature of 
much of internet data uses a process called Multi-Protocol Label 
Switching (MPLS) which provides greater security, quality of 
service and faster routing. 

There are further benefits to the use of IP provided by 
‘convergence’, where different IP connectable devices such as 
telephones are shared over a computer network to simplify 
infrastructure and provide enhanced security. 

Paul further explained that there are issues that still face the 
Rail Industry in switching Telecoms to IP.  For example, in 
signalling, ‘latency’ is an issue for an SSI interlocking because IP 
can have 50 ms transmission delay and SSI must not exceed 
4.49 ms.  Paul explained that is to be addressed by changes to 

Fixed Telecommunications Network design to comply with the 
SSI standard, but applications still need to take account of 
transmission delay. 

Paul concluded by reiterating that benefits for signalling of 
moving to IP are: 

Cost reductions; 
Resilience; 
Flexibility. 

A lively question and answer session followed where the issues 
of future proofing and obsolescence of the current IP as a 
protocol were discussed.  Paul explained that the protocol is so 
widespread and inherently adaptable that it is likely to be around 
for a long time yet.   

Also there was an informed discussion about the Network 
Rail fibre network having plenty of latent capacity to support the 
IP switch. 

The Chairman then concluded the informative meeting with a 
vote of thanks to Paul for sharing his vast experience and 
knowledge in an interesting presentation.   

The Chairman also gave a vote of thanks to Unipart for 
allowing the Section meeting and presentation to be held on 
their premises.  

 

MIDLAND & NORTH WESTERN SECTION 
Report by Stephen K Barge 

Multi-Protocol Label Switching - MPLS 

An IRSE Membership Recruiting Event 
in Helsinki, Finland 

To commemorate the IRSE Centenary, the active Finnish IRSE 
members Mr. Lassi Matikainen, FIRSE, (VR Track Oy) and  
Mr. Aki Härkönen, MIRSE, IRSE Contact Officer in Finland, 
(Liikennevirasto - the Finnish Transport Agency) organised an 
IRSE membership recruiting event in Helsinki.   

On Monday 19 November 2012 more than a dozen 
prospective IRSE members attended the event.  In the 
programme of this event, the presentations given at the IRSE 
ASPECT 2012 Conference by the speakers Mrs. Laura Järvinen 
and Mr. Aki Härkönen were repeated to the audience in Finnish.  
Also the activities of the IRSE and practicalities of applying for 
membership were exhibited in detail.   

It remains to be seen how many members will be won by the 
event, but the event was an welcome attempt to encourage 
potential members to apply.  

FINLAND 
Report by Aki Härkönen  

Some of the participants, with, In the front row, some current IRSE members  
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FEEDBACK 
Re: Another Centenary? 
Mike Page’s contribution on GWR ATC is indeed timely.  I can 
add two more significant illustrations scanned from GWR official 
photographs thrown out at Reading during the destructive 
1950s. They are contact prints from glass negatives, a few of 
which also survived. 

John Batts 

Re: Another Centenary? 
Without wishing to take anything away from this excellent article, 
or the importance of the Great Western Railway ATC system, in 
the interest of historical accuracy it ought to be recorded that 
this was not in fact the pioneer system in full operation in the UK. 

The North Eastern Railway had introduced a system designed 
by Vincent Raven in 1895/6 which by the time of the grouping 
covered almost all the NER main lines and was fitted to over 
1500 locomotives. 

Although it continued in use after the grouping and was 
fitted to the Gresley Pacifics allocated to the North Eastern Area, 
being a mechanical contact system it was unsuitable for the 
increasingly higher speeds and it was abandoned in 1933. 

At the time of the grouping the NER was developing an 
electrical system and it is interesting to speculate what might 
have happened if the NER had shared the relative immunity from 
the upheaval of the grouping that the GWR enjoyed. 

Philip Wiltshire 

PLCs, Ladder Logic & Formal Methods 
If, by some peculiar twist of fate, a would-be engineer such as 
myself were to have been involved with the work of moving 
signalling technology forward from the electro-mechanical relay 
interlockings of the last century, then almost certainly I would have 
considered Programmable Logic Controller (PLC) and ‘ladder 
logic’ technology.  For by this means the hardware of a large relay 
interlocking can be simulated – with attendant benefits in terms of 
physical size and cost – without the need for any radical shift in the 
methodology, or ‘language’, of logic design: thereby endearing 
this approach to relatively simple-minded persons such as me! 

And if any one of us were to create interlocking logic by this 
means one would inevitably wish to satisfy oneself that the utmost 
intellectual rigour had been brought to bear; thus leading in all 
probability towards so-called ‘formal methods’. 

It is therefore very interesting to read the January Technical 
Paper by Messrs Cairns, Glover and Lewington (see IRSE NEWS 
Issue 185) - in which considerable mention of these matters is 
made – and in doing so the following questions arise: 
1. Can we learn more through the medium of the IRSE NEWS 

about what is happening in Germany and Sweden with 
respect to the use of PLCs for SIL4 applications? 

2. Does the Invensys modular signalling solution that is being 
applied on the Shrewsbury to Crewe line make use of ladder 
logic application programming? 

3. Was ladder logic considered - and perhaps rejected – at the 
time when SSI was being developed? 

4. Do any other readers have opinions they might wish to share 
regarding the pitfalls and limitations of PLCs, ladder logic and 
formal methods? 

Martin Bowie 
Re: The Future of Train Control Systems  
In the article "The Future of Train Control Systems" within IRSE 
NEWS 186, the right hand diagram of Figure 1, the shape of the 
curve should be mirrored, as illustrated with the red curve I have 
added in the attached picture.   

The average delay increases exponentially as a function of 
capacity use and converges against the tangent of the theoretical 
capacity.  This way, the theoretical capacity becomes a limit for the 
maximum throughput of a line. 

The correct shape of the curve is to be found in many 
publications on railway capacity research.  However, it is mostly 
drawn with the delay on the vertical axis, which may have caused 
some confusion when making the diagram the other way. 

Prof. Dr.-Ing. Jörn Pachl 
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FEEDBACK 

Re: Relays 
It would be interesting to have a response from a brake control 
engineer, but in an application environment which is markedly 
different from the lineside or relay room, with very different 
physical requirements of size, vibration and orientation and no 
need for multiple contacts, it is not surprising that relays other 
than BR Spec. signalling relays are used. 

Indeed, the original BR AWS trainborne unit in use for forty 
years or so utilised non-signalling relays produced to the 
standard BPO telecomms specification. 

The key safety feature of the brake system is the brake valve, 
which can be operated by either the service brake or, 
emergency brake or "dead mans handle".  No single 
component failure can result in a total loss of the brake.   

In the case of cabs equipped with ETCS, safety case 
requirements have been met by providing a train interface unit 
with duplicate relay logic controlled by both "Brakes Required" 
and "Brakes Not Required" functions from the ETCS computer 
so that failure of a relay to operate is immediately detected 
without compromising the brake.  Such an interface has been in 
use on the Bombardier and Alstom tilting trains for several years 
now, with many millions of miles in operation. 

Apart from the useful role as a control interface between 
different systems, electronic systems will surely be the norm 
both on-board and at the lineside. 

Peter Stanley 

Re: Is all this ‘IP’ a Good Idea? 
Martin Bowie asks whether “protocols” such as Internet Protocol (IP) 
will be suitable for widespread adoption, as there could be grave 
security risks, for S&T purposes? (IRSE NEWS Issue 186 Feb. 2013) 

The simple answer is that IP based systems do have security 
issues, but they also present many benefits and opportunities and 
S&T Engineers largely have no choice as IP is already the dominate 
technology, particularly in communication networks and we must 
rise to the challenge and master the technology, just like we have 
done for the last 100 years.   

Native IP is very insecure and as no state is maintained between 
any two datagrams, IP is connection-less.  The job of IP is to route 
and send a packet of data to the packet's destination and IP 
provides no guarantee whatsoever for the packets it tries to 
deliver.  At each router node that the datagram packet passes 
through, the node determines the next hop for the datagram and 
routes it accordingly.  Since the network is dynamic, it is possible 
that two datagrams from the same source take different paths to 
make it to the destination.  Since the network has variable delays it 
is not guaranteed that the datagrams will be received in sequence, 
and IP only tries for a best-effort delivery and it does not take care 
of lost packets.  This is left to the higher layer protocols.  

Transmission Control Protocol (TCP) runs on top of IP, and 
provides a connection oriented service between the sender and 
the receiver.  TCP provides guaranteed delivery, and ensures that 
the packets are delivered in sequence.  TCP uses various mechanisms, 
such as sequence numbers, acknowledgments, 3-way handshakes 
and timers.  This is why “IP” is (and should always be) referred to 
as TCP/IP.  Other companion protocols higher in the layer provide 
further encryption and authentication of the data message. 

 

100 Years of Railway Signalling 
and Communications  
 
This textbook records the 
contribution of the IRSE 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.   

 
Available to members at a special price of £33,  

on-line at www.irse.org or through the London office.   

TCP/IP itself has a general lack of security.  SYN flooding, IP 
Spoofing, Connection Hijacking, etc. show that this lack of 
security has led directly to the development of tools and techniques 
to exploit TCP/IP's weaknesses.  Fixing some of these flaws today 
is possible (with add-ons like TCP Wrappers, Kerberos, and SKIP) 
but migrating to IPv6, with its increased encryption and 
authentication capability is likely to be the way forward. 

However the point is that TCP/IP already dominates within 
nearly all modern communication and control systems, and as a 
system TCP/IP, together with other add-ons such as MPLS (Multi-
Layer Protocol Label Switching) offers availability in order of 
99.99%, flexibility, reduced costs and many other benefits.  It is 
the future for all control and communications systems and railway 
S&T would not be able to continue to use Time Division Multiplex 
(TDM) circuit switched system even if we wanted (or could afford) 
to, as the technology will not be available.   

The railway community is not alone in requiring reliable and 
secure communications and we face the same problems as 
nuclear, defence and business sectors; so solutions are there and 
will continue to be developed.  For example the Highways 
Agency already controls a large part of the motorway network 
signage and CCTV system over a dedicated TCP/IP network, and 
it no longer operates TDM circuit switched communications, and 
there are many similar examples in other industries.  Therefore 
S&T Engineers must embrace and master the new technology of  
TCP/IP.  Failing to do so would be similar to trying to retain 
mechanical signalling and interlocking technology for ever, on 
the basis of anything electrical “could not be safe enough for 
railways”.  

 Paul Darlington (Retired) 
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RECRUITMENT     
To advertise call Andrew:  +44(0)208 652 5214   
e-mail: andrew.walker@dvvmedia.com   

The Minor Railways Section wants 
you! 

 Are you interested in Minor Railways?   
 Have you been on one of our Events or Seminars?   

 Did you enjoy yourself?   

 Have you some spare time in your hectic schedule?   

 Have you thought about helping out the Minor Railways 
Section Committee? 

 
We are looking for enthusiastic members of the IRSE who 
have an interest in Minor Railways and would be willing to 
assist and contribute.   

We hold just four committee meetings a year in either 
York or Birmingham, plus other events throughout the year 
both in the UK and abroad.   

If you feel that you can help us then please contact us at  
mrschairman@irse.org 

More hands make light work! 
Dave Helliwell 

The Engineering Council is pleased to announce the launch of a 
new award for the most outstanding individual registered as an 
Incorporated Engineer (IEng) each year.  The prestigious award 
is named after Baroness Platt of Writtle CBE FREng in 
recognition of her work in support of the engineering profession 
in general and Incorporated Engineers in particular.  Consisting 
of a prize of £1000, a medal and certificate, the Baroness Platt 
Award will be formally presented at a dinner in the City of 
London in July 2013 by the Worshipful Company of Engineers, a 
Livery Company of the City of London. 

The award itself is presented by the Worshipful Company of 
Engineers on behalf of Baroness Platt of Writtle.  The 
Engineering Council is in full support of this award and as such 
has agreed to help promote it.  Nominations are currently 
invited from Professional Engineering Institutions (PEIs) for 
individuals who were registered as IEng during 2012.  Nominees 
should, in the view of the PEI, have displayed outstanding 
commitment to the engineering profession, have excellent 
written and oral communication skills and have demonstrated 
the qualities required to manage teams of engineers. 

Each PEI is invited to nominate up to five candidates.  The 
deadline for nominations is 31 March 2013 and shortlisted 
candidates will be invited for interview in late April / early May.  
Further details can be found at:  
www.engineerscompany.org.uk/Default.aspx?pageId=55329 

Originally, an award was established to recognise engineering 
excellence amongst those studying to become Incorporated 
Engineers.  From 2013, it is being made to an individual who has 
already achieved registration as IEng. 

NEW AWARD FOR INCORPORATED ENGINEERS:  
Seeking the Most Outstanding IEng  

Registered in 2012 

EurIng Registration 
The professional title, EurIng belongs to FEANI, an 
organisation with over 3.5 million professional engineers from 
32 European countries, whose aims include the mutual 
recognition of qualifications in Europe.  

IRSE members who are CEng registrants are eligible to 
apply for EurIng registration and this can be done through the 
IRSE.  If you would like more details please contact Christine 
White, Membership and PD Manager.  

christine.white@irse.org 

MINOR RAILWAYS SECTION 
Opportunities for

 
signalling engineers

, in Glasgow

Signalling the future

Parsons Brinckerhoff projects bring together excellence and innovation to 
make a lasting difference. 

Our transportation group is at the forefront of planning, engineering and 
programme management. While delivering the world’s most complex 

infrastructure projects for our clients, we rely on the quality of our people, 
their capabilities and our culture of collaborative working.

We offer professional support in an environment that rewards 
initiative and talent. By joining our Parsons Brinckerhoff team, 

you will also have access to extensive networks and 
opportunities as part of the Balfour Beatty Group.

We are currently seeking individuals who are experienced in 
the PRODUCTION and VERIFICATION of PRINCIPLES 

level SIGNALLING DESIGN for our Glasgow Office.

We value integrity, teamwork, excellence and respect. 
If you share our values, we’d like to hear from you.

To apply for any of these roles, or for further details, please 
email your CV to Madelon.armstrong@pbworld.com

Parsons Brinckerhoff is an equal 
opportunities employer

www.pbworld.com
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ADMISSIONS 
We have great pleasure in welcoming the following members 
newly elected to the Institution: 

Fellow 
Kumar R Delhi Metro Rail Corp India  
Neacy G E London Underground UK  

Member 
Achermann E Systransis AG Switzerland  
Bottelier E Lloyd's Register Rail Europe Netherlands  
Burke T P KiwiRail New Zealand  
Chen J Guangzhou Railway Corp China  
Grämiger M Siemens Mobility Switzerland  
Marquez  
Chamorro A L AUXITEC Spain  
Pei  B Atkins Consultant  China  
Picard F‑X SNCF France  

Associate Member 
Bönhof P E Systransis Switzerland  
Hartwell G Network Rail UK  
Higgins J A Ansaldo Australia  
Jalwania V K WS Atkins India  
KR K WS Atkins India  
Klaassen A R Imtech Rail Netherlands  
Popping R G Strukton Rail Netherlands  
Siddagangappa C WS Atkins India  
Singh R P WS Atkins India  
Sun H P Lloyd's Register Rail Asia China  

Accredited Technician  
Longley C Network Rail UK  
Payne N London Underground UK  
Thiyagarajan G WS Atkins India  

Associate 
Arnold  C ISIS LLC USA  
Beatson C Amtrak USA  
Bell  R North Norfolk Railway UK  
Britton M A Transport Safety Victoria Australia  
Chirindo J - Zimbabwe  
Choudhry M WS Atkins India  
Fanshawe H Moderatec Australia  
Gadge M Hyder Consulting India India  
Gosavi S Hyder Consulting India India  
Kardasopoulos A Siemens UK  
Louram L Network Rail UK  
Muller B Siemens Schweiz Switzerland  
Pratt C Southeastern  UK 
Rowe S CATS Australia  
Senthil Kumar R Chennai Metro Rail India  
Shetty S Hyder Consulting India India  
Thekkanath A Metro One Corporation India  
Uttley A Network Rail UK  
Wyles R M Mott MacDonald UK  

Student 
Agarwal S WS Atkins India  
Ali N WS Atkins India  
Babu G WS Atkins India  
Bhargava R C WS Atkins India  
Challa  
Jayaramulu S WS Atkins India  
Kaushik G WS Atkins India  
Pooniya G WS Atkins India  
Sathiyamoorthy S WS Atkins India  
Sekar G WS Atkins India  
Sharma A WS Atkins India  
Shashtry K A WS Atkins India  
Singh S WS Atkins India  
Sivakasiar Noor MDS WS Atkins India  
Subramanian R WS Atkins India  
Tiwari A WS Atkins India  
 

TRANSFERS 

Member to Fellow 
Allan P A Invensys Rail UK  
Boshier S W Hyder Consulting Australia  

Associate Member to Member 
Brookes S P TICS UK  
MacDonald N G Network Rail UK  
Rattanakijkamol K MGB International Thailand  
Selvakumaraswamy A WS Atkins India  
Selvaraju G WS Atkins India  
Shead J J Ansaldo Australia  
Willan E D - UK  

Associate to Member 
Gray D Network Rail UK  
Shaw M C Network Rail UK  

Student to Associate Member  
Bhasin R WS Atkins India  
Watts C J Invensys Rail UK  

RESIGNATIONS RE-INSTATEMENTS 
Birchall O J  Kuijpers  H 
Burr P A 
Collard R 
Olivierse T 
Wheeler G H 

DEATHS 
It is with great regret that we have to report  
the death of the following member: 
Olive R Member Engineering Council Registrations 

Agutter P Final Stage IEng 
Ivanut D Final Stage IEng 
Obiebi J Final Stage CEng 
Ruddy C Final Stage CEng Current Membership:  4767 

MEMBERSHIP MATTERS 

EurIng Registration 
See information box on previous page 


