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IRSE increases its number of Engineering Council registrants! 
IRSE is pleased to announce a healthy increase in its 2009 Engineering Council registrants and hopes to 

achieve similar success in 2010.  85 of our members are currently registered with the Engineering Council 
and we would like to register more!   

The Engineering Council is an organisation set up by Royal Charter to regulate the engineering profession in the UK.  In 
partnership with professional engineering Institutions, the Council is responsible for regulating and promoting the profession in 
order to maintain a world-class engineering workforce.  EC maintains an internationally recognised register of qualified 
engineers in three sections: Chartered Engineer, Incorporated Engineer and Engineering Technician and as a Licensed Member 
body, IRSE registers engineers at all three grades. 

IRSE encourages suitably qualified and experienced engineers to register, so if you would like to enhance your professional 
status and know more about registration, please get in touch with Christine White, Membership and PD Manager, 
(christine.white@irse.org / +44 (0) 20 7808 1187).  (Please note that members, who are already registered with the Engineering 
Council through another Institution, may switch to IRSE if preferred.) 

 
The benefits of registering with the Engineering Council include: 

 Identifying you as having competences that employers value; 

 Indicating that your competence and commitment to professionalism have been assessed by other engineering 
professionals; 

 Demonstrating that your competence may be compared with standards applicable in other parts of the world; 

 Confirming that your commitment to professionalism is underwritten by the support of a national engineering 
institution or society licensed by the Engineering Council; 

 International recognition of your qualifications. 
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If you would have to go for heart surgery, would you choose the lowest bidder surgeon? 
Focusing on railway signalling, operating a High-Speed-Line, a true HSL, i.e. a line 

with an operation speed of 300 km/h or more, and with, less us say, 200 trains per day 
or more (that is with over 100 per day per direction), and having over 50% of the seats 
in the trains running that are actually occupied as an average, then the railway 
specification does not need to be hundreds of pages long.  A few pages will do the 
job.  However, this is as soon as the overall quality for a certain price and the associated 
reliability is the number One driver when choosing among the various suppliers 
solutions, isn't it?   Especially since safety/SIL 4 (Safety Integrated Level 4 following 
CENELEC/European rules) is just taken for granted with such applications. 

The same approach applies to the mass-transit business: in that case, for a metro 
line transporting over 25 000 passengers per hour per direction (pphpd) at rush hours 
with small size type of rolling stock (typically 15 m long cars and 5-8 cars per train), or 
for a line transporting over 50 000 pphpd with large cars (e.g. 20-25 m long cars 
running in 8-12 car consists).  Quality, i.e. the quality of the design of the architecture, 
of the realisation of the project, and a direct output that will be the reliability of the 
complete system, is indeed the item that has the most paramount importance. 

Let us however consider that not all operators and not all applications have the 
same level of tolerable risk.  The requirements and the design of safety, in association 
with the system availability, mean that it is neither advisable nor professional to 
compare two solutions for a same project just by comparing their prices.  This could 
lead to compare solutions that have, in fact, not much in common, that have, especially, 
nothing to do together when it comes to residual risk comparison.  

Another point to keep in mind when comparing two solutions for signalling a 
project is the maturity; both the maturity of the designer of the solution and the 
maturity of the operator that intends to implement it on his network.  The appreciation 
of the safety criteria by both together is a critical challenge to meet.  

Jacques Poré 

NEWS VIEW 154 
Signalling is not that expensive after all, is it? 
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Introduction 
India 

The Republic of India is a country in South Asia.  It is the 
seventh-largest country by geographical area in the world, 
the second-most populous country and the most populous 
democracy.  The Constitution of India, the longest and 
most exhaustive constitution of any independent nation in 
the world, came into force on 26 January 1950.  The 
preamble of the constitution defines India as a sovereign, 
socialist, secular, democratic republic.  India has a 
bicameral parliament operating under a Westminster-style 
parliamentary system.  Bounded by the Indian Ocean to 
the south, the Arabian Sea to the west and the Bay of 
Bengal to the east, India has a coastline of 7517 km.  Home 
to the Indus Valley civilisation and a region of historic trade 
routes and vast empires, the Indian subcontinent was 
identified with its commercial and cultural wealth for much 
of its long history.  Four major religions - Hinduism, 
Buddhism, Jainism and Sikhism - originated here, while 
Zoroastrianism, Judaism, Christianity and Islam arrived in 
the first millennium of the Common Era and shaped the 
region's diverse culture. 

The Republic of India consists of 28 states and seven 
Union Territories, with parliamentary systems of 
democracy.  Economic reforms since 1991 have 
transformed India into one of the fastest-growing 
economies in the world, with a gross domestic product 
(GDP) growing at an average annual rate of 5.8% for the 
past two decades.  India has the world’s second largest 
labour force, with 516.3 million people.  In terms of output, 
the agricultural sector accounts for 28% of GDP while the 
service and industrial sectors make up 54% and 18% 
respectively.  Major agricultural products include rice, 
wheat, oilseed, cotton, jute, tea, sugarcane, potatoes; 
cattle, water buffalo, sheep, goats, poultry; and fish.  Major 
industries include textiles, chemicals, food processing, 
steel, transport equipment, cement, mining, petroleum, 
machinery and software. 

India's GDP is US$1237 billion, which makes it the 
twelfth-largest economy in the world, or the fourth largest 
by purchasing-power-adjusted exchange rates.  Its nominal 
per capita income of US$1068 is ranked 128th in the world.  
A Goldman Sachs report in 2007 projected that “from 2007 
to 2020, India’s GDP per capita will quadruple,” and that 
the Indian GDP will surpass that of the United States 
before 2050, but India “will remain a low-income country 
for several decades, with per capita incomes well below its 
other BRIC peers” (that is, Brazil, Russia and China).   

The transport system in India 

Transport in the Republic of India is an important part of the nation’s 
economy.  The country has a land area of 3 287 240 sq km and an 
estimated population of about 1 028 738 000 and so transport is a 
necessity as well as a convenience.  Since the economic liberalisation of 
the 1990s, development of infrastructure has progressed at a rapid 
pace, and today there is a wide variety of modes of transport by land, 
water and air.  However the relatively low GDP has meant that access 
to these modes of transport has not been uniform.  Public transport, 
and especially railways, remains the primary mode of transport for most 
of the population, and India’s public transport systems are among the 
most heavily utilised in the world.   

India’s rail network is the longest system in the world, and the 
fourth most heavily-used. 

Growing international trade is putting strain on India’s ports.  The 
country’s overburdened airports have just begun to get a makeover, 
with modernisation work and greater investment in the aviation sector.  
In general, public transport suffers from outdated technology, 
overstaffing and low worker productivity.  According to recent 
estimates by Goldman Sachs, India will need to spend US$1700 billion 
on infrastructure projects over the next decade to boost economic 
growth, and US$500 billion of this is budgeted to be spent during the 
Eleventh Five-Year Plan. 

Indian Railways 

Indian Railways came into existence in the year 1853 with the historical 
journey between Boribandar and Thana.  In traverses the length and 
breadth of the country, covering 6909 stations over a total route length 
of around 63 465 km.  With more than 1.4 million employees, it is the 
world's largest commercial or utility employer.  As to rolling stock, IR 
owns over 200 000 freight wagons, 50 000 passenger coaches and 
8000 locomotives.  It also owns production facilities for locomotives 
and coaches.   

It operates both long-distance and suburban rail systems, on a multi-
gauge network of broad, metre and narrow gauges.  Despite intense 
competition from the road sector, Indian Railways continues to be the 
backbone of the nation’s transport infrastructure and is a strong, 
unifying national force connecting all parts of the country. 

The Kashmir Railway, of which the first phase was completed in 
2009, is the second-highest in the world.   

Proposals have been made to introduce high-speed rail.  One 
proposal is for a Maglev line connecting the national capital New Delhi 
and Mumbai.  Another is for Shinkansen-type trains as used in Japan. 

The Metro Railway in Kolkata is the first underground metro in 
India.  It extends from Dum-Dum near Netaji Subhas Chandra Bose 
airport to Tollygunj, the busy North-South axis of Kolkata.  There are 
seventeen stations en route at an average spacing of one kilometre.  It 
was constructed progressively from 1972 to 1995, Phase 1a with a 
length of 3.04 km from Esplanade to Bhowanipur being completed in 
1984, and the full length commissioned in 1995.   

Journey for Safe and Reliable Train Control Systems:  
Railway Signalling and Telecomms systems on Indian Railways 

By Anshul Gupta  
Paper to be read in London on 10 March 2010. 

The author is Secretary, IRSE Indian Section  
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However the metro rail revolution 
actually started with the opening of the 
Delhi metro, and now seven more cities 
are going ahead with metro projects. 

Delhi Metro Rail Corporation (DMRC) 
was established on 5 March 1995, by the 
Government of India and the Government 
of Delhi, to build a metro system in Delhi, 
after more than 40 years of studies into a 
rail-based mass transit system.   

Construction began on 1 October 
1998.  On 24 December 2002 the first 
section of Line 1 from Shahdara to Tis-
Hazari was opened.  Today Delhi Metro 
boasts 97 route-km of network, with a 
further 90 route-km likely to be ready by 
October 2010.   

Delegates will have an opportunity to 
visit the Operation Control Centre of the 
Delhi metro during the 2010 Convention. 

Evolution of Railway 
Signalling in India 
Although the railway system started 
operating in 1853, signalling in the real 
sense did not arrive on the Indian railways 
until the end of the 19th Century.  For 
many years, the trains were run on 
messages, candle light signals, free disc 
and crossbar signals.  The first signalling 
system was introduced on Indian Railways 
in 1894, between Lahore and Ghaziabad.   

Signalling systems on Indian railways 
were mostly orthodox mechanical systems 
until the early 1950s.  During the mid-
1960s electromechanical and relay-based 
systems such as panel interlocking (PI) and 
route relay interlocking (RRI) were 
introduced.  Colour-light signalling came 
into existence in 1925 with the start of 
electrified suburban traffic in Mumbai, and 
the first RRI was provided at Churchgate 
station in 1958-59.   Indian Railways have 
now about 250 RRIs and 2450 PIs.   

IR has the distinction of having its 
name in the Guinness Book of World 
Records for the largest RRI in the world, at 
Delhi Main station.  In fact though the RRI 
at New Delhi has become bigger than 
Delhi Main. 

Delegates will have an opportunity to 
visit this huge RRI installation during the 
2010 Convention, to see how a project on 
such a massive scale was taken up and 
commissioned in 2009, with most of the 
processes being manual in nature. 

With increase in concern for conservation of energy resources and environmental 
considerations all over the world and especially in developed countries, there is a 
renewed interest in the development of modern, rail-based transport systems.  Such 
railway systems not only provide much higher levels of energy efficiency but also require 
much less space, which is an invaluable asset in today’s conditions.  On Indian Railways 
however the emphasis remained on constructing new lines or additional lines, instead of 
employing modern and economical solutions provided by signalling systems to meet the 
requirements of ever-increasing urban rail traffic by optimising utilisation of existing line 
capacity.  This way not only is line capacity generated but also utilisation of assets is 
enhanced and safety standards are improved by reducing the human role in various train 
operation activities. 

Although IR has been using modern signalling and telecommunications systems for 
many years, sustained and continuous growth has only occurred since the last decade of 
the 20th Century.  Centralized traffic control and on-board train control systems have not 
yet been applied widely. 

There are about 6150 block stations on IR.  Modern signalling systems, in the form of 
multi-aspect colour-light signalling and PIs, RRIs or electronic interlockings, have been 
provided at about 3890 of these.  Modern signalling systems are being provided 
currently at over 400 stations per year.   

Now in the 21st Century we are at the threshold of another revolution in railway 
signalling and telecommunication technology.  Electronic signalling is slowly, steadily 
and silently making inroads.  IR has nearly 400 such interlockings with another 225 
approved, and this will grow exponentially.   
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Introduction of GSM-R mobile communication specific to 

railway requirements will increasingly act as a backbone for 
communication-based signalling systems as well as a mobile 
communication system.  A state-of-the-art onboard train control 
system will also be introduced. 

The Research Design and Standard Organization 

As the railways developed in India through the 20th century, 
signalling systems started to grow and to be obtained from a 
variety of vendors, and IR started to face issues such as 
interoperability and quality assurance.   

So in order to enforce standardisation and coordination in the 
field of railway signalling and telecomms, basically with the aim 
of achieving interoperability, reliability and life-cycle support with 
near-100% availability, in 1957 IR set up the Research Design and 
Standard Organization (RDSO). 

RDSO plays an important role.  The Signal Directorate within 
RDSO is engaged in development and quality assurance of 
signalling equipment and systems for use on IR along with 
vendor development.  This multifarious task involves design and 
development of modern signalling equipment, standardisation of 
equipment, adoption and absorption of emerging technologies, 
improving reliability of existing equipments, providing 
consultancy to Zonal Railways and investigation of field problems 
referred by Zonal Railways or the Railway Board.   

RDSO is also entrusted with the job of issuing installation and 
maintenance codes, laying quality assurance principles, standards 
for equipment manufacturers and conducting quality audits, 
vendor development for emerging systems and testing of 
signalling safety equipments.   

RDSO has recently indigenised the following developments:  

 single- or multi-section digital axle counters;  

 electronic interlocking technology (a system using 2oo3 
processors is under development currently);  

 fog vision instrumentation;  

 a satellite imaging and navigation system, for passenger 
information and train tracking.   

IR also has nine signalling workshops, which manufacture 
mechanical signalling items, axle counters and block instruments 
and also undertake repairs and overhauling of this equipment. 

IRISET 

The Indian Railways Institute of Signal Engineers and Telecom 
(IRISET) is one of seven centralized training institutes on IR, and 
trains officers and staff, providing structured programmes for 
manpower training.   

IRISET has working models of all equipment deployed on IR, 
and gives hands-on training.  It has been quick to acquire TPWS 
and clamp-lock type point machines, as well as thick web 
switches which have only recently been deployed on IR.  IRISET 
also has work on further augmenting of its laboratories 
sanctioned.  IRISET has always been up-to-date in acquiring new 
models, revising course content with latest developments and 
incorporating them into courses.  Staff are regularly deputed for 
development programmes to improve their teaching skills.   

IRISET has started to develop remote learning or “e-learning.”  
Part of the content has been developed and further content 

development is in progress.  Ways of improving delivery speed 
over the Internet and learner-friendliness are under study.   

Yoga and meditation have been started for trainees, to 
improve attitudes towards study and work. 

1. World's largest RRI at New Delhi 
2. Delhi Station 
3. Newly Built New Delhi station 
4. First Train in India 

1 

2 

3 

4 
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Signalling for safety enhancement at 
stations 

The role of signalling on IR has so far been limited 
primarily to ensuring and enhancing safety, and to 
some extent increasing line capacity.  I will discuss 
these two roles as of today and then the 
Government’s new focus. 

IR accords the highest priority to safety in train 
operations, and has taken numerous measures to 
prevent accidents.  As a result the number of 
significant train accidents has steadily come down, 
from 351 in the year 2002-2003 to 194 in 2007-
2008, and signalling has played the most crucial role 
in this.  Accidents per million train-km (an important 
index of safety used by most of the railways in the 
world) has come down from 5.5 in 1960-61 to 0.20 
in 2008-09.   

IR has over the years aimed to adopt signalling 
systems to reduce the dependence of safety on 
humans.  With higher levels of traffic, this has 
become all the more important as any human error 
can lead to a major disaster.  Emphasis is therefore 
being laid on providing technical support to station 
staff and controllers in order to reduce the human 
element.  Some of the important steps taken are:  

 centralised operation of points and signals;  

 track circuiting at stations; 

 last vehicle detection using axle counters; 

 safety devices at level crossings. 

Centralised operation of points & signals 

Until the late 1980s many stations were operated 
from mechanical lever frames.  Provision of RRI in 
major yards and big stations and panel interlockings 
at small stations was taken up in the last decade of 
the 20th century.  Centralised operation of points 
and signals has enabled automatic setting of all 
points in the route and clearing of signals, improving 
operational efficiency by eliminating time-
consuming inter-cabin working (3-10 minutes) by 
replacing large numbers of independent cabins in 
the conventional system, and also enhancing safety 
by reducing human error.   

Electronic interlockings are now being adopted 
widely, and it is now the policy of IR to install them 
at small stations.   

Train operation between stations is still done 
manually by various train control centres across the 
country.  IR has 72 such train control sections in fact, 
and they control trains on hundreds of sub-divisional 
sections.  Charting is still done manually to a great 
extent.  A few divisions have adopted computer-
based charting but the computer is used purely as a 
tool, information from each station being collected 
manually on a real-time basis and charted by the 
computer.   

Delegates will have an opportunity to visit the Control Centre at Delhi 
during the 2010 Convention.   

The availability, reliability and safety of electronic interlockings at stations 
have a direct bearing on train operations.  Development of a proper 
maintenance system, the long-term availability of spares, software validation 
and optimising failure rates are now vital issues coming to the attention of 
policy makers. 

The IRSE can help a great deal here, since future installations are likely to 
see the introduction of more and more computer-based interlockings with 
features such as pre-programmed route setting, track-actuated route setting 
and moving block working, in order to augment capacity and raise productivity. 

Track circuiting at stations 

In the last decade a thrust has been made to complete provision of track 
circuiting in station yards on IR, to deal with accidents at stations.  It has been 
prioritised by route.  As a result complete track circuiting, from home signal to 
last stop signal, has already been achieved on trunk routes and important main 
lines where speed is more than 75 km/h.  This has helped to eliminate accidents 
due to human error. 

Last vehicle detection with axle-counters 

On most sections, other than those with automatic signalling, checking of the 
last vehicle of the train is carried out manually by station operating staff.  With 
increasing traffic density, particularly on double line sections, this is becoming 
more and more difficult, and there is a potential safety risk.  Axle counters are 
now being used for last-vehicle checking and block clearance on a large scale 
on double-line sections of IR’s trunk routes.  More than 1000 block sections 
have been provided with this system, called Block Proving by Axle Counter or 
BPAC. 

Safety devices at level crossings 

IR has about 38 000 level crossings on its network.  Accidents at level crossings 
are a cause of deep concern, and consistent efforts are being made to find 
solutions to reduce the danger.  Interlocking of level crossing gates with signals 
and provision of telephones enhances safety greatly.  In order to warn road 
users of an approaching train, train-actuated warning systems are also being 
investigated, using digital axle counters as well as track circuits. 

Delhi Metro 
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Trainborne train protection and 
warning system 

More than 60% of collisions on IR are due to 
signals passed at danger or SPADs.  IR has 
adopted ETCS level 1 as the technology for a 
pilot project in the form of a Train Protection 
and Warning System to fulfil the need to 
provide train protection on its busy routes 
and obviate collisions resulting from SPADs.   

Until now analogue AWS has been the 
only trainborne train control system available 
in the Mumbai Suburban section, covering a 
total of 550 track-km.  This system is based on 
track magnets for information transfer from 
track to train, and could not succeed in non-
suburban sections due to theft of track 
magnets.   

TPWS has been provided on a suburban 
section of the Southern Railway, and another 
TPWS pilot project, on a non-suburban 
section between Delhi and Agra, is in 
progress and likely to be ready by October 
2010 on a limited basis at least.   

The anti-collision device (ACD) developed 
by Konkan Railway Corporation Ltd (KRCL) in 
coordination with RDSO was approved as a 
pilot project for the Northeast Frontier (NF) 
Railway in 2000-2001.  It was installed on 
1736 route kilometres of the NF Railway in 
July 2006.  Based on experience there, 
revised specifications for ACD have been 
framed.  An improved ACD system to the 
revised specifications is to be developed by 
KRCL, and trial installations are planned in 
three zones (the Southern, South Central and 
South Western Railways) covering 1600 route 
kilometres.  Further proliferation of ACD on IR 
will be planned on the basis of performance 
evaluation of the equipment to the improved 
specifications. 

Line Capacity Optimization by 
Signalling 

With increasing constraints on line capacity 
and capital for new lines, low-cost signalling 
solutions for optimisation of heavy investment 
in infrastructure and rolling stock are 
increasing in priority.   

Intermediate Block Hut (IBH), Intermediate 
Block Signalling (IBS) and Automatic Block 
Signalling are being progressively introduced 
on Indian Railways depending on the traffic 
requirements under the modernisation of 
signalling on the GZB-CNB section.  A central 
traffic control system is also being provided 
on the IR’s most heavily-used section, 
Ghaziabad to Kanpur.   

Future Road Map 
Summary 

IR has started its new journey with the aim of introducing faster and longer passenger 
trains and faster, longer and heavier freight trains.  These objectives require adoption 
and introduction of modern technologies.  There is an expected investment of US$5 
billion within the next decade in the field of railway signalling and telecomms on IR, 
as detailed in Vision 2020.   

The roles of all stakeholders in such systems are very important for the pursuit of 
these objectives.  IR strives for: 

 adoption of imported technology well-proved in advanced railway networks 
elsewhere in the world, with rugged trackside equipment suitable for Indian 
conditions and low maintenance requirements;  

 technology transfer arrangements with manufacturers to permit indigenisation of 
technology and support under Indian conditions throughout the life cycle; 

 standardisation of signalling design; 

 upgrading of signal and telecomms workshops to undertake repair and 
manufacture of modern electronic signalling equipment; 

 adoption of modern training methods to develop suitable competence levels in 
maintainers, operators and drivers. 

Detailed road map 

Multi-level signalling 

Adoption of multi-level signalling systems using redundancy to achieve high levels of 
availability.  This will include complete track circuiting of all block stations, on all 
routes on Broad Gauge (BG) sections except “E” routes and Metre Gauge (MG) 
sections (as per extant policy guidelines) using two different technologies, by 2020. 

The balance of work on BG and MG stations will be taken up at a total cost of 
about Rs 3.5 billion.  Further resignalling of station yards with the provision of PI, RRI 
and/or electronic interlocking will be done at all stations of the Broad Gauge on a 
programmed basis.   

Replacement of signalling equipment at an average of 150 stations per year at an 
estimated total cost of Rs 2.8 billion (including cost of BPAC) will be required.   

A further Rs 0.5 billion will be required every year for replacing signalling 
equipment in block sections such as intermediate block signalling, automatic 
signalling and interlocking at level crossing gates.   

IR’s Corporate Safety Plan provides for interlocking of 2000 level crossing gates 
with signals by 2013-2014, at an estimated cost of Rs 3 billion.   

LED signals 

LED signals represent “green” technology, offering better visibility, high reliability 
and low power consumption.  The aim is to adopt them on all important routes. 

Continuous track circuiting & automatic block signalling 

Continuous track circuiting and automatic block signalling will be completed on 2000 
route-km, at an estimated cost of Rs 4.25 billion by 2010.  The focus is on suburban areas.   

Further works will be taken up at a total cost of Rs 10 billion.  Modern CTC will be 
provided to increase the efficiency of train operation, safety, line capacity and 
customer satisfaction levels at a cost of Rs 15 billion covering 30 important divisions 
on A, B & C routes, where traffic density is high.   

Since the introduction of these systems widely is capital-intensive and can involve 
much debate, it is considered worthwhile to adopt new financing and project 
management models.  IR will invite expressions of interest from firms to invest in 
these technologies on a given section with a guaranteed increase in line capacity.  
Payment will be based on achievement on the given guarantee, with full cost 
coverage plus incentive if they achieve or surpass the promised increase, and 
penalties if they do not. 
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Automatic train protection 

The Railway Safety Review Committee in 1998 recommended 
adoption of suitable automatic train protection systems so as to 
improve safety, by eliminating SPADs and smooth train 
operation during adverse visibility conditions.   

Southern Railway are introducing the modern On Board 
Train Control System based on ETCS Level 1 followed by a pilot 
project on a 200 km section between New Delhi and Agra.   

The Corporate Safety Plan of Indian Railways provides for 
GPS based Anti Collision Device covering the entire Broad 
Gauge routes of IR by 2020, at an estimated cost of Rs18 
billion.  The Board has decided that ACD with advanced 
features of TPWS (ETCS) should be further developed and 
promoted to address the issue of collisions at stations resulting 
from SPADs. 

Dedicated Freight Corridor 

Work has started on the Dedicated Freight Corridor (DFC).  The 
need of the hour is to provide advanced signalling and 
telecommunications solutions so as to meet the requirements 
of safety, line capacity, reliability and low operational cost.   

Integration of signal, telecomms and suitable train control 
systems is essential to provide seamless operation.   

To make DFC a world-class freight system, there is an 
urgent need for an integrated intermodal logistics system to 
provide end-to-end consignment movement, continuous 
consignment tracking, automatic train tracking and monitoring, 
and a customer-centred information system.   

Telecomms  

Telecomms is going to play a vital role in train operations.  As 
demand grows, it would not be possible to operate the railway 
system without a robust telecomms system providing reliable, 
high capacity and secure communication.   

Therefore it is proposed to have quad cable and Optic Fibre 
Cable with a Dense Wave Division Multiplex (DWDM) based 
high bandwidth network over 65 000 route-km of Indian 
Railways.  This will lead to creation of a rail information 
superhighway carrying all data relating to IT, voice and video 
on all routes. 

Mobile train radio communication (MTRC) 

IR has decided to go for suitable mobile train radio communi-
cation system for its operational requirements.  With the 
successful implementation of MTRC system on Eastern,  
NF Railway & NC Railway, these systems need to be adopted in 
a big way to cover all its major routes.  This will fulfil IR’s 
requirement of mobile network for onboard safety, signalling 
and audio-video applications.   

Apart from this, deployment of WiMAX in captive locations 
such as railway yards, ICDs and warehouses will be looked into.   

Passenger Information systems 

Integrated real-time passenger information systems for stations 
and passengers on board trains are proposed, with high-quality 
display boards integrated with train announcement systems.  
These can also be used to provide audio-visual entertainment 
for passengers during the journey.   

Training resources 

With the adoption of new S&T technologies on IR, the need is 
being felt to have duly trained and skilled man-power not only to 
operate and maintain the signalling and telecomms systems but 
also to support the system over its total life cycle.  The human 
resource is the most important part of train operations, and 
training systems will be augmented suitably with the help of IRSE 
to develop suitable competence levels in maintainers, operators 
and drivers.   

This will be taken up at ten S&T training centres and IRISET 
on all the areas mentioned above.  IR has set aside Rs.0.5 billion 
for this.  It requires: 

 introduction of new training modules at IRISET and Zonal 
S&T training centres;  

 audits of existing training courses in coordination with IRSE, 
which has sufficient experience and knowledge in the area;  

 a revival of the software validation centre at IRISET to 
develop sufficient skills and man-power in-house to support 
modern signalling and telecomms systems which need 
extensive software and safety validation where modifications 
in the system design can occur during their lifetime. 

Standard design and layouts 

Development of standard design and layouts will be taken up for 
Panel Interlocking and Electronic Interlocking systems, ACD 
systems/equipments and BPAC, with a minimum of three sources 
for each, with interchangeability at module level amongst the 
approved sources for sustaining the system in the long run. 

Data logging  

Data loggers are already in use by IR for predictive maintenance.  
The time has come to adopt data loggers widely on all important 
routes, having network mode, a health monitoring system for 
point machines, and a capability of real time centralized 
monitoring.   

In addition to achieve high availability of signalling and 
telecom assets following Maintenance practices shall be 
designed for: 

 targeted maintenance for signalling equipment on high-
density routes; 

 unit replacement system of maintenance; 

 condition-based predictive maintenance, using data loggers; 

 reduction in work load of Zonal Integrated Signal and 
Telecomms Units, from the present level of 13.19 incidents 
per thousand to 5.18 by 2015, and to 4.98 by 2020. 

Technical support 

To support large scale adoption of S&T systems a focus is also 
required on augmentation of facilities for electronic 
manufacturing, integration, testing and certification of signal 
equipment, including computer automated testing of 
equipment.   
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INDUSTRY NEWS 

The Railway Industry Association (RIA) has submitted a bid, on behalf of a cross-industry 
Steering Group, for a National Skills Academy for Rail Engineering (NSARE), under the 
Government’s flagship National Skills Academy programme. 

Andrew Adonis, UK Secretary of State for Transport, welcomed the bid, 
commenting: “Good transport links are vital to our economy and those transport links 
need well-trained workers to maintain and improve them.  The railways offer many 
fulfilling careers and the Railway Industry Association has developed a very strong 
business case for this initiative.  I look forward to hearing the result of their bid.” 

The proposed academy would develop and implement a unified railway engineering 
skills strategy for the whole industry, ensuring that training capability and capacity 
meets the future needs of Britain’s railways.  Its activities would include forecasting skills 
requirements, accreditation of training organisations, standardisation of training course 
content, Business to Business services for employers and training companies, and 
promoting careers in the rail industry. 

Chairman of the NSARE Steering Group, Terry Morgan, said: “Creating a National 
Skills Academy is a key step towards addressing the future engineering skills needs of 
the rail industry, essential if we are to deliver the major programmes of investments that 
are planned.  I very much look forward to leading the NSARE team onto the next phase 
of this exciting project.”  

Programme Director Gil Howarth explained: “To underpin the bid we have 
produced a robust business plan covering the setting-up and development of the 
Academy.  We are confident that we meet the Government’s criteria for the academy to 
be self-supporting within three years.” 

Thanking the many parts of the industry that have contributed to the bid, RIA 
Director General Jeremy Candfield commented: “This bid has only been achieved 
through considerable cross-industry support and effort.  Suppliers will be a very 
important component in driving this project forward and, as the trade association for 
the supply chain, RIA has been proud to lead this work on behalf of the industry.”  

The US Transportation Secretary and the 
Federal Railroad Administration (FRA) 
have released the final rules requiring 
freight and passenger railroads to install 
safety hardware to prevent train 
collisions. 

The rules will regulate the design and 
installation of positive train control (PTC) 
technology, which is mandatory to be 
installed on all freight and passenger 
railroads, excluding closed passenger rail 
systems, by December 2015.  

PTC is an integrated set of 
technologies that can avert train-to-train 
collisions, derailments caused by 
excessive speed, accidents caused by 
human error or misaligned switches, and 
harm to roadway workers. 

With the announcement, the railroads 
can immediately begin finalising their 
PTC implementation plans to be 
submitted to the FRA by mid-April 2010. 

According to Federal officials, tens of 
thousands of PTC devices would be 
installed nationally along 69 000 miles of 
track and aboard 30 000 engines, with an 
estimated cost of $5.5bn to install and 
$820m annually to maintain and repair. 

Bid Submitted for  
Railway Skills Academy  

US Safety Standards 
for Train Control 

Austrian Railways 
Contract 

It was announced in January 2010, that 
Thales will equip two railway lines in 
Austria with its European Train Control 
System (ETCS) Level 2 solution. 

The rail lines include the Vienna-St 
Pölten (Tullnerfeld) section of the 
Western railway mainline across 60 km 
and along the 148 km-long Brenner Axis, 
and are expected to enter operation in 
December 2012. 

The ETCS system will allow 
communication with the train to be 
carried out through the digital mobile 
radio GSM-R.  The project is expected to 
improve speed, safety and efficiency of 
the rail system, as well as lowering costs. 

Lithuania Railways' GSM-R System 

BELAM telekomunikacijos has selected Harris Stratex Networks' NetBoss XT network 
management solution to enable Lithuania Railways (LitRail) to manage its complete 
GSM-R network, the first in the entire Baltic region. 

The new GSM-R technology will be helpful for conductors, dispatchers, train 
engineers and station controllers in developing a more reliable and secure 
communication between railway operators. 

The GSM-R network implementation will enable LitRail to comply with European 
Council railway standards, while making railway travel faster and safer.  All of the 
elements in the GSM-R communication system, spanning approximately 88% of 
Lithuania's rail routes, will be managed by the NetBoss XT fault and resource 
management platform. 

The solution equipped with trouble ticketing will provide a single integrated real-
time view of the health and status of the network, alongside automating service desk 
functions.  The NetBoss XT implementation of GSM-R will accelerate the adoption of 
European Rail Traffic Management System standards in Lithuania to enhance 
interoperability across all railways in Europe. 

BELAM is the principle member of the consortium responsible for the LitRail GSM-R 
rollout.  The implementation is expected to be completed in 2010. 
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It was announced on 1 February 2010 that 
telent, the technology services company, 
has been awarded a multi-million pound 
contract by First Great Western for the 
survey, design, supply, installation, 
systems integration and maintenance of 
their Station Information and Surveillance 
Systems (SISS) across 148 stations. 

This contract, the largest award of its 
kind by a Train Operating Company 
(TOC), will see the installation phase of 
the contract completed by November 
2010 and maintenance of the systems 
continuing till 2015.  The contract covers 
in excess of 400 new Customer 
Information System (CIS) screens, 500 
new speakers and 150 CCTV cameras as 
well as all associated structures being 
installed and supported across First Great 
Western’s estate. 

telent is the leading provider of SISS 
maintenance and systems integration in 
the UK rail industry providing First Great 
Western with the proven support to 
ensure the integration of Atos Origin’s 
core CIS software and Atec’s core CCTV 
software to the associated station 
hardware.  This skill set has been honed 
through existing contracts with Network 
Rail, South West Trains, National Express 
East Anglia, First Capital Connect and 
Merseyrail. 

Matthew Golton, Projects and 
Planning at First Great Western, said: “On 
the basis of telent’s previous track record 
in this area, ability to cover all aspects of 
the work involved and proactive approach 
to project delivery, systems integration 
and maintenance we look forward to 
working with them, as our partner of 
choice, to deliver this important project.” 

Commenting on the award, Steve 
Pears, General Manager Rail at telent, 
said: “telent is extremely pleased to be 
working with First Great Western on this 
project stretching from London to 
Cornwall. The award of this contract is 
due to telent’s ability to support the TOC 
market for integration, installation and 
maintenance of SISS.” 

First Great Western 
Award Contract 

ADIF has awarded a contract to a Thales-
led consortium to upgrade signalling 
systems and rail traffic control for the 
Ronda-Gaucín stretch of the Bobadilla-
Algeciras railway, which covers 50 km in 
Eastern Spain. 

Under the $25.66m (€19.7m) contract, 
Thales will replace the existing mechanical 
technology with the latest generation 
electronic interlocking signalling system 
in the seven stations between Ronda and 
Gaucín, for improved efficiency. 

An automatic block system on a single 
track as well as a centralised traffic control 
centre located at Ronda station will be 
implemented, in addition to electronic 
axle counters at stations and on routes. 

The project also includes adaptation 
of the existing 12 level crossings, 
corresponding works on electricity and 
communication systems, as well as the 
construction of new technical buildings to 
house the equipment.   The contract 
follows the successful upgrade of other 
high-speed rail lines in Spain by Thales, 
including Madrid-Seville, Madrid-Toledo, 
Córdoba-Málaga and Madrid-Valladolid. 

ADIF is Spain's national railway 
infrastructure company and manages 
almost the whole of the general interest 
railway network. 

Upgraded Signalling 
Systems for Spain 

Pakistan Railways has awarded a $56 
million rail signalling contract to a consort-
ium of the German firm Bombardier 
Transportation and China Railway Signal & 
Communication. 

The deal is for the 328 km double-
track Bin Qasim - Mirpur Mathelo route, 
which forms the first phase of the planned 
Karachi - Lahore main line upgrade. 

The consortium leader Bombardier, with 
a share of €27m ($37m) will supply its 
Interflo 200 system, which can be combined 
with national automatic train protection 
systems and is suitable for later upgrading. 

Work includes the design, manufac-
turing, installation and commissioning of 
EBI Lock 950 computer-based interlockings 
and EBI Screen 2000 control systems. 

US Caltrain Railway 
Control Systems 

US firm Arinc will supply an integrated rail 
operations control system and predictive 
train arrival/departure system for the  
77-mile Caltrain commuter rail line, 
serving the San Francisco peninsula and 
California's Santa Clara Valley. 

The system will be based on the 
company's advanced information 
management rail control and customer 
information software platforms, and will 
use GPS technology to monitor train 
movement. 

The solution will help Caltrain to 
centralise its rail operations, providing the 
most current and accurate arrival and 
departure information, according to Arinc. 

The contract has been awarded by 
Caltrain operator Peninsula Corridor Joint 
Powers Board.  Caltrain operates 90 trains 
daily, carrying 36 000 passengers and 
serving 32 commuter stations. 
 

Pakistan Railways 
Signalling Contract 

Thales will supply its SelTrac Communi-
cations-Based Train Control technology 
for Korea's Incheon Metro Line 2, which 
is due to be ready to serve the Asian 
Olympic Games in August 2014. 

The solution will include moving-
block technology, supervision sub-
systems to interface with passenger 
information, free-space radio for train-
wayside equipment data communications, 
supervisory control and data acquisition 
systems and the operation of the 
platform screen door system. 

The technology will allow for a fully 
driverless operation of the line, bi-direct-
ional operation and improved service 
frequency. 

Under the €40m ($54.7m million) 
deal, Thales will provide commissioning 
support to the Korean E&M consortium, 
which has the turnkey contract to build 
the line. 

The 30.2 km 27-station line will link 
Oyru Dong with Incheon City Hall, 
Geomam Station and Incheon Grand 
Park and will be served by 37 trains 
operating at a 120 second headway. 

Korea's Incheon Line 2 
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PERFECT POINTS 

SIGNALLING ISSUES ON TURNOUTS 
The signalling equipment is designed to be adjustable to 
accommodate some degree of component variability and 
movement.  The major issues which impact maintenance are; 

Access 
The equipment needs to be located in as safe a place as possible 
for staff access, with particular emphasis for equipment to be on 
the outside of tracks and not in “the 4ft”. 

In Search of Perfect Points 
By Warwick Allison BSc, BE FIRSE 
Chief Engineer Signals, RailCorp (NSW) 

INTRODUCTION 
The provision and operation of turnouts (or points in signalling 
parlance) are a fundamental part of an operating railway.  
Traditionally, the turnout has been a civil component, while the 
turnout operation has been the responsibility of the signalling 
discipline.  RailCorp has been slowly working over several years 
to develop an integrated points design that considers both civil 
and signalling needs.  The outcome we believe is an 
arrangement which minimises component variety, while 
accommodating different types of motors in a fully machine 
tampable turnout that does not require signalling personnel to 
attend for disconnect and reconnect of signalling rodding.  Is this 
a perfect point? 

OPERATING MECHANISMS 
In RailCorp, the responsibility for all rodding and switch 
attachments lies with the signalling discipline.  For some time 
RailCorp has used a clawlock mechanism.  With this mechanism 
the drive and locking occurs within the one device directly 
between the switch and stockrail. 

A significant operating difference between the traditional 
method and the clawlock arrangement is that with the clawlock, 
the switches are not directly connected together, and in fact 
move independently. 

Recently, a new operating mechanism is being trialled, a 
Spherolock.  This has the operating features of a clawlock 
mechanism while being fully enclosed, and retains the concept of 
firmly securing the switch to the stockrail in a direct fashion. 

Where large radius turnouts are to be used for higher 
speeds, the signalling discipline has the responsibility to also 
ensure the full lengths of the switches are correctly positioned. 

The aim of the signalling componentry is to; 

 Operate the switches to the required position; 

 Ensure they are locked and remain in that position while 
being traversed by a train; 

 Detect any abnormality in switch position to prevent a 
proceed signal being given to a driver when the safe 
passage of the train may be at risk. 

To achieve these aims the signalling system: 

 Accurately detects the position of the switches; 

 Provides positive detection of locking; 
and also ensures that it is: 

 Designed on fail safe principles, including the mechanical 
componentry; 

 Regularly maintained by competent staff to ensure it 
performs its designed function. 

1 

2 

3 

 
1. Clawlock Mechanism 

2. Spherolock mechanism on asymmetric switches with covers removed 

3. Electrically driven Spherolock in-bearer points with covers on 

 

All photos:  RailCorp Collection 
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Standardisation of Parts 
A myriad of components developed over time and for different 
purposes can make the economical holding of spare parts very 
difficult.  The problem is exacerbated by variations in point 
machine types and manufacturer’s different switches, switch sizes, 
and attachment holes, and different sized turnouts, not to 
mention turnouts that may be located in awkward positions and 
needing a special design.  It is important that, to be able to 
control such issues, switches and stockrails have standardised hole 
positioning and sizes, and that signalling equipment be arranged 
(irrespective of the brand or type of mechanism) to fit these 
standard drillings. 

Staff Familiarisation and Training 
It is difficult to maintain consistency in points installation and 
maintenance activities, particularly adjustment methods, when the 
different equipment needs different techniques.  Add to this 
component wear and the impact this has on attempting to 
perform standard tests adjustments and it is easy to see how it is 
difficult to retain expertise.  It is thus important to minimise the 
variations, in order to achieve a consistently reproducible 
maintenance result as a basis to assess effectiveness and potential 
further improvements.  Specifically this involves minimising the 
variety of points drive mechanisms, and also eliminating any 
varieties within that type. 

Maintainability of Mechanism 
As a matter following on from Access, the design should ensure 
that maintainability of the arrangement is considered.  Firstly, the 
minimum of equipment should be located within the danger zone.  
Wherever possible, if equipment can be mounted off track, then 
this should be done.  Electro-Pneumatic (EP) arrangements have 
the most optimised arrangement with all air control equipment off 
track, and only the air motor, electrical detector and rodding on 
track.  Electric point machines are less optimised, but certainly 
functions such as electrical contactors, and cut out timers can be 
located outside the machine.  Secondly, the on track equipment 
should present minimal maintenance.  Again EP arrangements 
have only the lock and detection adjustments, while electric 
machines also have clutch adjustments, and gearing.  Either way, 
all nuts should be easily accessible for spanners, and visible 
indicators, such as being able to observe the lock position, or 
contact position can be extremely helpful.  Similarly all wiring 
terminations should be accessible, and there should be no wiring 
or bolted connections beneath other components that makes 
simple replacement difficult.  The use of an in-bearer can make 
accessibility for signal staff much more difficult.  Some suppliers 
attempt to pack their equipment into such bearers to produce a 
single compact unit, but as the aim of the in-bearer is to provide 
for mechanised tamping, other solutions are available (such as 
double units). 

Operators also need to access mechanisms where hand 
operation is provided.  It is best if these can be operated off track 
(as far as possible) and that they are not prone to obstruction 
from ballast that can jam hands or graze knuckles. 

Mechanisms do have to be clear of structure gauge, but short 
rodding lengths are appropriate to avoid whipping and hence 
scarfed bearers are usually required to permit the machine to fit 

snugly into the points.   Whipping of the rods from track 
pumping promotes wear in the attachment bushes and the use 
of ball joints for this purpose allows flexibility and accommodates 
minor misalignments without stressing the components.  Such a 
machine position also maximises the number of places in can be 
installed where track geometry is tight. 

Mechanical Engineering Tolerances on a Piece of 
Civil Infrastructure 
The tolerances for switch openings for both closed and open 
switches are set by the civil and rolling stock standards, and 
consideration of potential wheel and rail wear.  In addition, 
consideration needs to be given to the tolerances that can be 
achieved in the setting of the adjustments, which usually end up 
on an electrical contact. 

It is usual practice to ensure the detection breaks after the 
tolerances of the lock, hence, locks need to be GO – NO GO 
within a specified range.  For example RailCorp use between 
1.6 mm and 3.2 mm for the lock, while detection should be 
3.2 mm to 4.8 mm GO to NO GO.  This allows the points to 
tolerate some vibration in the locked position and within 
tolerance without detection jazzing and affecting signals. 

To achieve these kinds of tolerances, the equipment of the 
points must be mounted square, and centres between operating 
points of equipments maintained.  Elastic rail fixings can permit 
creep or incorrect positioning during installation and a firm loca-
ting bolt is needed to ensure points bearers are assembled and 
maintained in correct alignment to stockrail holes and switch holes. 

While the bolts used in the switch and bearer holes have 
clearance, the holes themselves should be precisely located by 
ensuring factory machining precision.  Certainly all holes should 
be measured from a datum, jig drilled or other precision method 
so that cumulative errors do not occur.  Drilling holes in the field 
should be avoided due to the lower precision achieved.  

Signals – Track Co-ordination 
A powered turnout is an integrated piece of equipment.  If the 
civil people do any work on it that impacts its alignments, 
position or super elevation, then the signalling adjustments need 
to be rechecked and readjusted.  Fortunately new tangential, 
heelless turnouts have far fewer components which could cause 
problems (such as heel blocks), but nevertheless, the signal and 
civil maintainers need to work as a team if reliable performance 
is to be maintained.  Following any work, the turnout should be 
driven across and back to ensure it is functional, before leaving 
the site. 

Insulated Joint Position 
A far better result is obtained where the turnout design and the 
insulated joint location are combined at the design stage and 
are built as an integrated unit in the factory.  When this is done, 
correct joint positioning, (including stagger) and plate design 
can be achieved.  Insulated joint stagger is important on single 
rail traction return systems to ensure traction return is always 
provided for each wheel set.  Installation of insulated joints on 
site suffers from the problem of on site production, including 
quality control, and potentially being near or in the danger zone, 
and should be avoided. 
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PERFECT POINTS 
Signal Bonding 
At all mechanically made joints and between switches and 
stockrails, bonding needs to be applied to ensure electrical 
continuity for traction return and track circuit operation.  The 
bonds used in RailCorp are CADwelds.  It is important that the 
location of the welds is accessible, and that the weld is correctly 
prepared.  Correctly applied welds are important to prevent 
defects in the rails.  As part of this, head welds and foot welds 
are not preferred and all bonding should be web welds.  
Adequate space is needed to be able to clean the weld location 
and apply the moulds.  It would be preferable for these bonds to 
be provided in the factory, but as most turnouts are supplied in 
components, they are usually done after the turnout is installed in 
track.  Monoblock type cast crossings that are welded in do not 
require bonding and thus save some signalling work. 

Run-Throughs 
With traditional facing point lock type points a run-through will 
invariably cripple the switches and damage the machine.  If we 
are lucky the detection may also fail, but because the lock rod is 
being securely held, the detection may also be held. 

The clawlock systems do not have these difficulties.  During a 
run-through, the action of the wheels closing the open switch 
unlocks the closed switch.  Providing provision is made for the 
operating bar to move (as a trailable clutch or an electro-
pneumatic motor provides) the run through can not only be 
detectable, but result in no damage to equipment. 

TURNOUT DEFECTS THAT IMPACT 
SIGNALLING 
There is a long list of items where civil defects may influence the 
signalling equipment performance.  Some of the significant areas 
have been either greatly reduced or even eliminated with the 
new tangential turnout designs.  However it is important to 
remember our past because these issues may yet resurface and it 
is imperative that designers fully understand the issues in order 
to design them out. 

Heel Blocks 
Loose heel blocks can cause irregular movement at the switch, 
particularly on open switches, which can kick through impacts on 
other parts of the turnout.  This can result in bouncing detection 
at best and broken equipment at worst.  Having an unduly tight 
heel block inhibits the switches due to increased drag.  Modern 
flexible switch turnouts have removed most of these issues, 
however, where heel blocks remain in specials, and sharp radius 
compounds they remain a problem.  Certainly ‘K’ crossings can 
also induce pounding that can impact heels and switches in 
single and double slips. 

Points Out of Square 
The use of elastic type fastenings do not guarantee the rails stay 
put.  Creep over time can result in one side of the points moving 
more than the other placing the signalling equipment out of 
square and consequential binding of the mechanisms.  The use of 
bearers positively bolted to the stockrails and a solid box 
structure provided to erect the signalling equipment in correct 
alignment to the rails is a feature of the new in-bearer design. 

Switch Roll 
Switch Roll is very evident on worn out conventional switches.  It 
occurs when an obstruction (such as a signal technician’s points 
gauge) is inserted in a switch but the drive continues to push the 
switch causing it to rotate about the obstruction.  Switch roll 
makes it very difficult to properly set points to gauge.  It also 
results in the switches unduly moving under train passage, with 
possible detection breaking, and ultimately rodding breaking. 

Clawlocks were only able to be properly adjusted on 
conventional points when fitted with anti-roll bars that prevented 
switch roll.  New tangential switches are much more robust to 
the extent that switch roll is no longer an issue, however, 
longitudinal flexibility due to the switch length, is now an issue. 

When detection rodding is attached to a switch, any roll may 
affect the detector.  If the detection is attached at the neutral 
point (or the point about which the switch will roll), switch roll 
theoretically has no impact on the detection.  If the detector is 
located above the neutral point, and the switch stands open at 
the top, the detector will detect this anomaly and keep signals at 
stop.  However, if the obstruction is at the lower part of the 
switch it is likely to fail as the rail head/switch positioning will not 
let the switch travel further.  If the detector is located below the 
neutral axis, an obstruction at the lower part of the switch is 
detected.  However, if the switch fails to close at the top, the 
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4. Affect of Switch Roll on Detector Attachment Points 

5. A T Crank Style Backdrive.  
Note protective ramps where rodding is above sleeper level. 
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switch is likely to roll, with the lower portion being forced in 
toward the rail web.  As the switch twists the detection is 
pulled closed and this type of situation is undesirable. 

While an obstruction at the top of a switch only is 
unlikely; it does occur during signal lock testing, and it also 
occurs during a run through when a train passes through a 
set of points, which are set for the alternate position.  
Distortion of a switch in a run through needs consideration 
so that the signalling can detect such damage. 

Accordingly, while switch roll with tangential turnouts is 
nowhere near the same problem as with conventional 
blades, it still needs to be taken into account to ensure 
switch failures are detectable in all scenarios. 

Long Switch Flexibility 
As turnouts get longer with longer radii, the switch length 
increases. 

In the past, an obstruction almost anywhere along the 
switch would result in the switch failing to fully move across 
and hence it will be detected by the points mechanism. 

However longer switches are very flexible.  They require 
additional drive points to ensure they fit up properly to the 
stock rail.  Any obstruction that narrows the gauge can 
become an issue when it exceeds about 18 mm. 

Proving a switch along its length is a problem with a 
number of solutions. 

One solution is to provide additional electrical detection 
at one or more points along the switch length.  These 
detectors introduce additional failure points from the extra 
mechanisms and field wiring required and would reduce 
overall reliability. 

Another solution is to ensure that the backdrive is of 
sufficient integrity that an obstruction prevents the switch 
from closing and hence detect the obstruction at the toe.  
This method requires the backdrive rodding to be not liable 
to bend or break with an obstruction, and that the length of 
the switch between the drive points to be stiff enough to 
transfer the obstruction force back to the machine. 

Backdrives to suit these requirements need the active 
member to be in tension, and for the centre of the cranks at 
each end and at intermediate drive points, to be positively 
located by fixing to the rails to prevent a change in the drive 
distance. 

A third solution is to install additional points 
mechanisms, but these again add significantly to the 
reliability issues. 

With a backdrive solution, a claw or Spherolock type 
drive of the switch gives the optimum failure mode.  As the 
backdrive and mid switch position is finally closed upon the 
last parts of the drive rod on operating bar movement, with 
a clawlock, any obstruction is most probably detected when 
the opening switch fails to fully achieve its open position.  In 
this case, the closed switch may already be fully closed thus 
significantly reducing any derailment potential should a train 
still be worked over the points. 

Clearly a properly designed backdrive can provide what 
we are looking for with security, reliability, safety and 
mechanical maintenance aims achieved. 

Switch Obstructions 
Failures due to switch obstructions can be self-inflicted.  For example 
rail brace bolts located between the switch and stockrail were 
notorious for breaking and fouling switch operation.  To avoid these 
issues it is important that designs assess whether components can 
come adrift and foul the operation.  Clearly there are two types of 
failures. 

The safety critical type is where a broken component affects the 
safety of the installation.  The second is of nuisance value where one 
of a number of items fails and results in a failure for trains, even 
though there are a number of similar components remaining effective. 

For example in the new in-bearer designs being implemented in 
RailCorp, the Bearer/Stockrail attachment bolts are installed well clear 
of the switches.  Other obstructions can include switch “ledging” 
where a groove is worn in a switch or pad, and subsequent minor 
movement of the turnout results in the switch catching on the worn 
ledge created.  A similar situation can occur with defective switch 
rollers. 

It is important that designers consider carefully the impact of any 
components located under or near switches to ensure they do not 
introduce more problems than they attempt to solve. 

Switches Not Bearing On All Chairs 
Where the turnout level is irregular, the switches may be bearing on a 
small number of plates.  This can increase wear on these plates, as 
well as the excess pressure rubbing off lubrication.  The switch may 
distort and also be crippled due to the weight of trains.  Such 
distortion is often impossible to correct with a switch replacement 
alone, and can present difficulty in driving the switch and in switch fit 
up.  It can overload switch rollers.  It is essential that switches sit 
squarely on their support pads, and that the turnout itself is well 
aligned on a stable foundation. 

INTEGRATED DESIGNS 
Historically, there has not been a good record of design integration of 
track and signal elements.  As an additional complication, suppliers 
have attempted to promote proprietary solutions.  In most cases these 
are not interchangeable and rarely does any one solution embody a 
complete catalogue of desirable features.  In many cases they end up 
being a mixture of the results of the companies’ past investment 
practices, with some detail tweaking to suit local customers. 

A truly integrated design process would identify and resolve 
interface issues, in the process of creating truly standard designs, 
where a variety of operating mechanisms to suit the environment can 
simply bolt on to a standard turnout and mounting plates.  
Standardised rodding for all types, with standardised switch 
attachment holes and positioning is the ideal to be strived for.  Such 
an ideal would include the machine tampability of the track for the 
long term assurance of high quality track stability. 

Features of an ideal design include: 

 Use of commercially available mechanisms (but not ALL available 
mechanisms!); 

 Minimal design variations to reduce staff training and improve 
maintainability; 

 Minimal (or no) maintenance lubrication requirements; 

 Machine tampable; 

 Minimum logistic holdings; 
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PERFECT POINTS 
 Minimised on track components (removed clear of danger 

zone), including electrical components; 

 Failsafe design, including double security of pins and main 
mechanical components and vibration resistant fixings; 

 Standardised switch and stock rail drillings; 

 Insulated joints designed at the design stage and included in 
factory manufacture; 

 Bolt up assembly on site without need for special 
measurement or alignment, nor on site drilling; 

 All bolts and nuts easily accessible; 

 Easy adjustment and visual inspection. 
The design team needs to include experts from both track and 
signal disciplines and a clear direction to resolve problems in a 
way that results in a truly optimised design. 

FAILURE MODES TO BE CONTROLLED 
The operation and control equipment of the turnout needs to be 
able to ensure its correct operation, and when it does not 
correctly operate, to prevent signals clearing over the points. 

The specific failure modes that need to be detectable 
include: 

 Switch not closed up to stockrail; 

 Open switch not open far enough; 

 Adequate flangeway at the back of the open switch; 

 Closed switch in correct alignment throughout its length; 

 Switches held securely (i.e. locked) before and throughout 
train passage. 

The following failure modes should also not occur: 

 Critical components must not break or come apart; 

 When trailed, points damage must be detectable (no 
damage is preferable); 

 Switches must not roll such that roll aids detection, or 
creates a flange gap; 

 Stock rail gauge needs to be controlled relative to switch 
detection; 

 Component fixings (such as for rail brace chair, and point 
machines) must not permit movement; 

 Damage due to dragging gear; 

 Failure of component insulation that creates electrical risks, 
from signalling circuits and traction return faults.  (In-bearers 
need to be insulated from rails and points mechanisms). 

THE RailCorp SOLUTION 
RailCorp’s preferred position is that the standard design should 
be able to be manufactured by any supplier but perhaps not all 
suppliers.  The standard footprint is owned by the railway.  
Alternative items may be acceptable provided they fit the 
standard footprint, meet the requirements of the standard 
design, and are type approved.  Given this, not all proprietary 
items will suit.  Machines with an integrated lock and detection 
where the lock holds the switch positively near the detection 
point are not desired.  Machines must match drive and detection 
and mounting locations, this is accommodated by a ‘universal’ 
mounting plate.  A ‘Tee’ crank backdrive to give high integrity to 
the backdrive, always in tension, removes the need for 

independent, additional backdrive electrical detectors.  There is 
no need to cram all the components inside a bearer, the aim is 
to machine tamp the turnout and provide a maintainable layout.  
All the equipment for a high reliability installation is based on a 
high quality track installation on a solid foundation.  Installation 
quality is paramount for a reliable system. 

The RailCorp solution provides for separate in-bearer beams, 
one for drive and one for detection.  These are bolted together 
and to the rails to form a rigid structure to hold everything 
square.  Standardised switch drillings match the machine 
arrangement which is mounted on a ‘universal’ mounting plate.  
The plate is drilled to suit either Westinghouse D84M machines 
or pneumatic drive motor and separate detector.  The beams are 
scarfed to minimise rod length and maximise the number of 
locations they can be installed.  In-bearer backdrive beams, as 
well as the first beam at the points toe are firmly bolted to the 
stockrail to maintain longitudinal positions in a positive way.  Use 
of Spherolock mechanisms result in no exposed locking or 
bearing surfaces that require lubrication.  Detection rods are 
attached by ball joint so that track movements and vibrations are 
accommodated and components are not stressed or subject to 

6 

7 

 
6. Affect of Switch Roll on 

Detector Attachment 
Points 
 
 
 
 
 
 
 
 
 
 
 

7. Setting up an In-bearer 
arrangement 
 

Note ball joint detector 
attachments located at the 
neutral point and in-bearer 
attachment bolts to 
stockrail. 



 IRSE NEWS  |   ISSUE 154  |  MARCH 2010  15 

abnormal wear.  Pneumatic motors are provided with latches to hold 
their position, in the event of air failure, but which are also designed 
to lift during run through without damage. 

The installations to date have proven reliable and it is hoped that 
further experience will justify an extended maintenance regime while 
achieving higher reliability. 

RailCorp (Rail Corporation New South Wales) is a State 
owned organisation and provides passenger train 
services via the customer facing brands of CityRail and 
CountryLink and is responsible for the safe operation, 
crewing and maintenance of passenger trains and 
stations.  

CityRail provides its services on the RailCorp and 
Australian Rail Track Corporation (ARTC) network 
which cover suburban Sydney and extends to the 
Hunter, Central Coast, Blue Mountains, Southern 
Highlands and South Coast regions of New South 
Wales; 

CountryLink provides long distance passenger train 
and coach services to regional NSW, Australian Capital 
Territory, Queensland and Victoria; 

RailCorp also maintains and provides access to 
those lines owned by, or vested in, RailCorp, including 
the dedicated freight network at Port Botany. The 
geographic boundaries are approximately defined by 
Unanderra and Bomaderry (Nowra) on the South 
Coast line, Macarthur on the Main South line to ACT 
and Victoria, Bowenfels (near Lithgow) on the Main 
West line and Woodville Junction (near Newcastle) on 
the Main North line to Queensland. 

RailCorp is the merged entity of the functions of 
the State Rail Authority and metropolitan functions of 
the Rail Infrastructure Corporation and Rail Access 
Corporation and  forms part of the integrated public 
transport services provided by the NSW Government. 

Tony Howker 

 

8. Backdrive In-bearer during test set up 
Note the stockrail attachment. 

9. An In-bearer clawlock points in track with covers removed 
 

10. A Perfect Point? 
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INDUSTRY NEWS 

The UNISIG Consortium (UNISIG) is pleased to announce its acceptance, with effect 
from 1 January 2010, of an application for Associated Membership from MERMEC S.p.a. 

MERMEC, based in Monopoli, Bari, Italy, is a developer and supplier of both 
onboard and trackside railway signalling equipment.  The company becomes the 
second new Associated Member of UNISIG since its formation in 1999. 

The full members of UNISIG are Alstom Transport, Ansaldo STS, Bombardier 
Transportation, Invensys Rail Group, Siemens Mobility and Thales Rail Signalling 
Solutions; AŽD Praha s.r.o became the first Associated Member of UNISIG on 1 
January 2009. 

Dr Maurizio Rosi, Ansaldo STS and Chairman of the UNISIG Steering Committee, 
said “On behalf of the UNISIG partners I warmly welcome MERMEC as our second 
Associated Member.  We are all looking forward to working with their experts in the 
various UNISIG activities during this year and, hopefully, for many years in the future.” 

Mr Silvano Brandi, MERMEC Group CEO, said “I am very proud that MERMEC has 
been accepted into the group of leading world companies developing ERTMS/ETCS 
technical specifications.  We are investing considerable resources in research and 
development and we are fully committed to bring all our best ideas and contributions 
to the UNISIG Consortium.  We are ready to actively contribute and to do our share 
in making interoperability across European railway networks a reality”. 

New Associate Member 
Announced 

Ansaldo STS USA has signed a contract for a new 
Communication Based Train Control (CBTC) system as part 
of its strategic alliance agreement with Zhejiang Zheda 
INSIGMA Group Company Ltd, based in Hangzhou, China.  
The contract value is 16.4 million USD for Ansaldo STS. 

The new contract is for the implementation of a CBTC 
system for the Hangzhou Metro Line 1 project in 
Hangzhou, P.R. China, one of the most important cities in 
the Yangtze River Delta. 

Hangzhou Metro Line 1 is the first metro line built in 
Hangzhou, the capital of Zhejiang province.  The new 
transit line will be 53.6 km long with 34 stations and 48 
trains, and is scheduled to open for operation in June of 
2012.   

The Hangzhou system will be the first to implement the 
new MicroLok® II CPU featuring a 2-out-of-2 architecture 
with a hardware diversity safety structure.  This contract is 
Ansaldo STS USA’s seventh metro project in China and its 
fifth project as part of a strategic alliance with Insigma. 

In June 2008, Ansaldo STS won the contract for the 
Shanghai Line 2 extension to provide service to Pudong 
International Airport and to Hongqiao Airport.  Ansaldo 
STS supplies proven Automatic Train Control (ATC) system 
for signalling and train control, which provides the 
functions of Automatic Train Protection, Automatic Train 
Operation and Automatic Train Supervision. 

Deal Won for ETCS Trial 

UK firm Hima-Sella will supply components 
for the European Train Control System 
(ETCS) signalling system being tested by 
Japanese firm Hitachi's UK unit Hitachi Rail 
Europe along with Network Rail.  The trial is 
to ensure ETCS compliance of the Hitachi 
Rail system, to be introduced as part of the 
European Rail Traffic Management System. 

Hima-Sella will supply its MFT_L11 driver 
displays as well as DRS05 Doppler speed 
radar equipment for the trial during 2011.  
The driver displays will indicate speed and 
ETCS-related data to the driver on a 10.4in 
TFT display and processor with safety 
functionality approved to SIL 2. 

The radars will deliver the non-contact 
determination of speed, distance and driving 
direction using the Doppler effect, with the 
patented antenna arrangement capable of 
measuring speeds from 0.2 to 600 km/h. 

New CBTC contract in China 

Signalling Solutions Ltd, a 50-50 joint venture company formed by 
Alstom Transport and Balfour Beatty Rail Projects, has received a 
nine and a half million euros contract from Network Rail (the UK 
main line infrastructure operator) to replace three relay 
interlockings with Alstom’s Smartlock 400T technology in the 
Southampton area (southern England) by April 2011. 

The methodology being applied is known as ‘interfaced 
interlocking’.  The life-expired interlockings are replaced with the 
new interlocking system and is then interfaced with the existing 
trackside equipment which is left in place.  This technique forms a 
key part of Network Rail's plans for resignalling projects in the UK, 
as it offers significant advantages over entire replacement schemes 
in terms of rapidity of installation, lower costs and less disruption to 
the railway.  Furthermore, the Smartlock interlocking technology 
gives the potential for ERTMS to be overlaid at a later date if 
required. 

Between 24 and 29 December 2009, Signalling Solutions Ltd 
carried out some early works on the Southampton project, 
installing and testing interlocking tie cables.  Final commissioning 
of the new relay interlockings is planned in April 2011. 

This is the third interfaced interlocking contract awarded to 
Signalling Solutions Ltd in the last three months, following closely 
on from the award of contracts for projects based at Hitchin and 
Great Chesterford.  

Smartlock Solution for Southampton  



INTERESTING INFRASTRUCTURE 
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A banner repeater signal in its familiar form can 
show two indications, giving the driver an advance 
indication as to whether the signal ahead is ‘on’ or 
‘off’.  No distinction is made between clear or 
cautionary aspects.  The two indications are 
differentiated by the angle of inclination of a black 
‘banner’ against a white circular background; 
horizontal for ‘on’ or inclined at 45 degrees for 
‘off’.  Modern banner repeaters form visually similar 
indications from a pattern of white LEDs. The use 
of LEDs not only eliminates any moving parts but 
has allowed the banner repeater to evolve beyond 
the limitations of the conventional electro-
mechanical model. 

In 2007, two banner repeaters on the West 
Coast Main Line were experimentally provided with 
a third indication.  These were SC3616BR at 
Norton Bridge and WJ182BR at Watford Junction, 
both applying to the Up Fast line.  The new third 
indication, similar to the usual ‘off’ indication but 
with a green illuminated background instead of 
white, conveys positive information that the signal 
ahead is displaying a green aspect.  This gives a 
driver running at maximum permissible speed the 
confidence to maintain full speed knowing that the signal 
ahead is clear.  The usual white ‘off’ indication is exhibited 
when the main signal displays any ‘proceed’ aspect other than 
green.  The ‘on’ indication remains unchanged. 

A third three-state (“green”) banner was commissioned as 
part of the Rugby remodelling scheme on 24 November 2008.  
The signal being repeated is RN3357 on the Down Fast line, 
which is the junction signal for Trent Valley Junction.  This 
signal has two routes, one to the Down Trent Valley Fast line 
(without route indication) and the other to the Down Coventry 
line (with a position 1 junction indicator).  The junction 
signalling presents an unrestricted aspect sequence (no 
approach release) on either route, both routes having equal 
permissible speeds of 125 miles per hour (205 km/h).  This 
speed applies only to “Pendolino” tilting trains however; 
slightly reduced speeds apply to other types of train. 

To avoid major operational inconvenience arising in the 
event of a train being misrouted at the junction, two preliminary 
routeing indicators (PRIs - see Interesting Signals No. 54, IRSE 
NEWS No. 87) are provided, giving the driver of a misrouted 
train the opportunity to brake from full line speed to stop 
before reaching the junction.  The green banner repeater, 
number RN3357BR, is mounted directly below the PRI nearest 
the junction, number RN3357PRI1, on an amply-built cantilever 
structure that spans the adjacent Down Coventry line.  A vertical 
arrow on the PRI means signal RN3357 is displaying a ‘proceed’ 
aspect for the route to the Down Trent Valley Fast line.  When 
RN3357 is cleared with a position 1 junction indicator for the 
route to the Down Coventry line, a left-hand arrow is displayed 
in the PRI.  The signal prefix code “RN” refers not to the 
controlling signal box (Rugby S.C.C.), but to the section of 
route, i.e. Rugby-Nuneaton. 

 
Although at present there is no intention 

to equip all banner repeaters to show a 
green indication, others could be introduced 
where deemed to be beneficial to 
performance, particularly on routes with 
enhanced permissible speeds for tilting 
trains. 

Interesting Infrastructure:  Rugby Green Banner Signal 
By Simon Lowe  
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IRSE MATTERS 

 

The Annual Younger Member (YM) half day seminar incorporating the  
YM AGM and 2009 Exam Review was held on Thursday 28 January at  
1 Birdcage Walk.  Upwards of 45 delegates attended this event hosted 
and organised by Ian Ettle, incoming YM Publicity Secretary.   

Unfortunately, Lynsey Hunter, YM Chairman for 2008 and 2009 was 
unable to attend due to a new addition to her family; therefore the YM 
AGM was chaired by Martin Fenner, YM Chairman for 2010.  Lynsey had 
decided to stand down as YM Chairman at this meeting to take on bigger 
challenges and the Younger Members as a whole would like to thank her 
for all the hard work she has put in, for the last two years as Chairman and 
in other roles over the previous three years.  

Lynsey had prepared a note that was read, detailing the successful events 
of the past year including study workshops around Modules 1,2,3 and 5 of 
the IRSE Exam and a very successful Seminar and Technical Visit in York 
organised in November 2009 for 110 delegates.  Lynsey expressed her 
thanks to all those she had worked with during her tenure as Chairman. 

Unfortunately for the Younger Members, Olga Wisniewska our 
Publicity Secretary for 2009 also stepped down from the committee after 
a move to Switzerland to start afresh.  Our thanks also go to her for her 
tireless work, often unseen, in generating the interest for our events, and 
the general enthusiasm she brought to the Younger Members.  With two 
big losses like that, the committee is going to have to work hard in the 
coming year to maintain the high standards set.  Martin Fenner was 
proposed to be the new YM Chairman and two new members joined the 
committee – Ian Ettle and Tom Robinson, making up a committee that 
looks as follows: 

Chairman    -Martin Fenner 
Treasurer    -Andrew Witton 
Secretary    -Tom Robinson 
Publicity Secretary  -Ian Ettle 
YM Forum Champion  -Madiraju Ananthudu 
Management Committee Rep -John Haile (standing down in April 2010) 

The Younger Members also have representatives on many of the IRSE’s 
committees.  Currently Simon Eastmond sits as an Associate Member on 
Council, Martin Fenner sits on Membership Committee, Ian Ettle sits on 
Professional Development Committee, and as indicated above, John Haile 
is currently Management Committee Rep.  There is currently a vacancy on 
the Recruitment and Publicity Committee, and a new Management 
Committee Rep will be required from April 2010.  Any Younger Members 
out there who would like to volunteer for these posts, or indeed to assist 
in any YM activities, such as event organisation, should contact us at: 
younger.members@irse.org  

After the formal AGM was complete, a half day 
seminar commenced with Ray Butchart of Catalis 
standing in for Craig King, giving us a past, present and 
future of S&T training on the UK Mainline railway.  This 
described how the structure of training has changed 
through the era of privatisation, and gave a flavour of 
how technology and working practices might shape the 
future of training.  

Kenny Doggett then took the opportunity to discuss 
YM International Technical Visits with the group.  After a 
very successful first visit to Berlin, the proposed visit to 
Amsterdam in 2009 was cancelled at very late notice.  
Lessons have been learnt from this, but the AGM gave 
opportunity for those present to contribute ideas on how 
to improve these visits in the future, including timings, 
the publicity and the costs.  Proposals for future visits 
will be advertised in the IRSE NEWS, so watch this space! 

Following a short break, Peter Martell of Amey 
presented a very thought provoking and entertaining 
session titled ‘Rules – For the Guidance of Wise Men and 
the Adherence of Fools’. Focussing on the perils and 
pitfalls of performance based specifications against 
prescriptive specifications, Peter encouraged 
participation from the audience in specifying a pub, 
proving the point of how difficult it can be to build an 
infallible specification. 

Mathew Lupton of Atkins then took us on a tour of 
braking and braking curves, asking Where Will It Stop?  
Starting with the history, and highlighting reasons for 
apparent anomalies in the GK/RT0034 appendices, 
Matthew then continued with how to deal with areas of 
differential speeds, and the effects this can have on 
overbraking.  The exceptions to these rules were also 
discussed, demonstrating the complexity of this subject.  
The differences in GK/RT0075 were introduced, and the 
session finished with a look at braking curves for the 
Cambrian trial of ERTMS. 

The seminar was then closed by Ian Ettle, and the 
IRSE Exam Committee representatives were introduced 
to lead the 2009 Exam Review. 

Martin Fenner 

Younger Members AGM & Seminar 

IRSE increases its number of Engineering Council registrants! 
IRSE is pleased to announce a healthy increase in its 2009 Engineering Council registrants and hopes to achieve similar success 
in 2010.  85 of our members are currently registered with the Engineering Council and we would like to register more!   

IRSE encourages suitably qualified and experienced engineers to register, so if you would like to enhance your professional 
status and know more about registration, please get in touch with Christine White, Membership and PD Manager, 
(christine.white@irse.org / +44 (0) 20 7808 1187).  (Please note that members who are already registered with the Engineering 
Council through another Institution, may switch to IRSE if preferred.). 

The Annual General Meeting of the Institution will take place at 18:00 on Friday, 23 April 2010 at 1 Birdcage Walk, London, SW1H 9JJ. 
The agenda for the meeting together with the Annual Report will be circulated to all members at the beginning of April. 

Colin Porter, Chief Executive and General Secretary 
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IRSE EXAM RESULTS 2009 

2009 Authorised IRSE Exam Results 

 

 
Surname  Forename  M1  M2  M3  M4  M5  M6  M7   

Adepu  Swetha Rani    P       

Antoney  Biju   P        

Batchu  Atchi Raju   P  C       

Bedford  Mark William  P     P     

Beeson  Mark John  C  P  C   C     

Betteridge  Luke  P  P  P     P   

Blacker  Philip Michael  P         

Chan  Daniel Ming Chuen   P        

Collins  Glen Michael   C  P       

Coomer  Stuart Daniel Richard  C       P   

Doyle  Stephen   P        

Eastmond  Simon  P  C  C   D     

Fearn  Matthew    P       

Fenner  Martin Ramzi  P  P  C     P   

Fozard  Jon      C     

Gallafant  Carl Anthony  D    P   C  C   

Gardner  John Spencer       C  C   

Gowthaman  Selvaraju  P         

Hardcastle  Alan George      P     

Heeley  Daniel James  P  D  C   D     

Howley  James  P         

Hung  Ho Man    P       

Ingram  Phillip Alexander  P         

Jayaraman  Elamvazhuthy   C    P     

Jin  Jianhong   P        

Karunakar Reddy  K    P       

Krishnan  Lakshmi Narasimhan        P   

Kumar  Suraj   P        

Kunapareddy  Pavan Srikanth   C  P       

Li  Kwok Pong  P         

Lockyear  Andrew  P         

Lucas  Roderic William   P  P       

Malik  Nasir  P         

Miller  Craig Stewart    P   C     

Mohan  Shiv  P       P   

Moyo  Cleopas      P     

Mukku  Vara Prasad        P   

Mumford  Jonathan  P         

Munginga  Vincent    P   P     

Nagarajan  Sugavanam   C  P       

Nair  G. Radhakrishnan   P        

Nath  Kedar      P     

Ncube  Sikhumbuzo      P     

Nicholson  William Alan  P   P     P   

Nistala  V.S.V. Vijayakumar   P        

Surname  Forename  M1  M2  M3  M4  M5  M6  M7   

Palaniappan  Venkatesh   C  P       

Paradza  Peter  P       P   

Patel  Priyank  P  C    P     

Pearson  Matthew   C        

Percival  Alexander      P   C   

Peyyeti  Yamini   P        

Phillips  Christopher James   P  P       

Prusty  Swati   C  P   P     

Puckrin  Ian James   C  P   P     

Pye  Phillip   P        

Raikwar  Prashant Sudhakar  P         

Ravindra  Polamraju        P   

Roberts  Lee    P   P     

Roberts  Paul Salisbury  P     P     

Robinson  Thomas Peter        P   

Rowley  Gareth  P         

Sadhanala  Chiranjeevi Vijay Kumar   P        

Sankaran Radha Krishnan  Hari Shankar  P  P    P     

Sankareswaran  Aruna Devi    P       

Sealy  Nathan Paul  P         

Selvakumaraswamy  Azhagappan   P        

Shekhar  Siddhartha      P     

Sibanda  Jephious      P     

Snell  David   P        

Stubbs  Andrew Gordon  P         

Tamrakar  Neeraj   P        

Taylor  Alan      P   P   

Thompson  Neil John   P  C   P     

Tiwatane  Suhas   P        

Venkatachalapathy  Suganthy   P  C       

Venugopal  Pothapragada   P        

Visalakshmi  Velamuri Kasi   P        

Wan  Michael   P  P       

Waszkiewicz  Artur      P     

Witton  Andrew    P       

Witts  Darren        P   

Wong  Wing Yin        P   

Yadava  Krishna Kishore  P       P   

Zaw  Myo Tun   P        

Zifodya  Edward   P    P     

 

P = Pass 
C = Credit 

D = Distinction  
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Technical Meeting:  Tuesday 12 January 2010 

Thirteen members and five guests were welcomed by the Chairman, John Maw to the 
first meeting of 2010.  

It was sadly announced that since the previous meeting Ron Young, a former IRSE 
member and a member of the York project office has passed away. 

John introduced Andrew Plumb of Invensys Rail, who have kindly sponsored this 
meeting, and invited him to present his paper “Automatic Control on High Capacity 
Mass Transit Railways – Victoria Line”. 

Andrew began by apologising that Richard Roberts was unable to attend because 
of work commitments. 

An overview of the DTG-R (Distance to Go – Radio) system architecture as applied 
to the Victoria Line was explained. The control centre, which maintains the timetable 
and provides Automatic Route Setting and Automatic Train Reporting sends route 
information to a local site computer in each signalling equipment room (SER) which 
communicates with the interlocking (WESTRACE).  Train commands (coasting, 
autostop deceleration rate, train operator/passenger messages) are transmitted to 
the train via the Maintainers Control Terminal (MCT) and fixed block processor to the 
fixed communications unit (or radio base station).  The MCT in each SER provides a 
fallback method of route setting, setting Temporary Speed Restrictions etc for its 
interlockings’ area of interest.  On the train itself the Automatic Train Protection 
(ATP) provides train protection for the following aspects: over speed, driving limit 
enforcement (End of Authority - EOA) and protection limit enforcement (Limit of 
Movement Authority - LMA).  The Automatic Train Operation (ATO) provides the 
automatic driving functionality in terms of: control within driving limits, speed and 
distance; signal stopping and auto-restarting and platform stopping (to within +/- 1m 
of the actual stopping mark).  ATP receives Block Not Occupied (BNO), Block 
Proceed (BP) and Overlap status from the trackside in order to generate a movement 
authority for the train.  This is based on fixed block signalling principles.  The ATO 
creates two types of profile: a constant speed profile which is the normal driving 
speed and a braking profile which is split into two; the pre-configured and calculated 
profiles. 

The ATO has two control loops; one for controlling the train to constant speed 
profiles (Line Speed / Temporary Speed Restrictions) and one for controlling the train 
to braking profiles.  When using ATO there are several considerations: gradient effect 
(ie the effect of gradient on acceleration and deceleration), train jerk effect (which is 
the rate of change of acceleration), train braking characteristics, and point mass 
approximation.  The ATO assumes that the train has a point mass at the centre of the 
train; the result is that gradient changes along the length of the train approaching 
platform stops can impact stopping accuracy so this error between point mass and 
true gradient effect is removed through modification of ATO gradient data. 

The Victoria Line uses two control techniques to ensure high performance; 
stepped braking profile vs calculated braking profile and constant speed profile 
limiting.  A stepped braking profile is a series of pre-configured braking profiles that 
end at a configurable reduced speed and then finish with the pre-configured profile 
to the actual target stop location.  This means that the train can spend periods of 
time driving at reduced constant speed whereas with the calculated braking the 
speed is gradually reduced and so it can reach the target stop location much faster, 
thereby considerably improving the performance of the railway.  Constant speed 
profile limiting is a method used to ensure that the train is not accelerating at the 
point when it reaches the pre-configured braking profile towards the target stop 
location. 

Questions were asked by Chris Willey, John Maw, Dennis Dyson, Steve Clarke and 
Rob Ireland. 

A vote of thanks for an entertaining and informative talk was given by John 
Armitstead on behalf of Invensys Rail. 

Even the sub-zero temperatures, driving 
snow and icy terrain of early January could 
not dampen the ardour of the 30 attendees 
at the M&NWS’ first meeting of the new-
year on Thursday 7 January.  The party met 
at Signet Solution’s office in Derby to stock 
up on warm beverages and cakes before a 
short walk to the new East Midlands 
Control Centre (EMCC), situated along side 
the Derby to Birmingham line, just west of 
Derby Midland station. 

Upon arrival, Dave Scarth, Network 
Rail’s East Midlands Signalling Renewals 
(EMSR) Senior Project Manager presented 
the group with a talk about how the project 
to re-signal the east midlands area is 
progressing.  Dave explained how the 
EMSR scheme started with ‘phase 0’ back 
in July 2006, with the re-signalling of the 
line between Glen Parva and Nuneaton.  
The second stage to the scheme, 1A, 
covered the area of the North Erewash, 
with the South Erewash being completed in 
stage 1B.  The most complex stage to be 
completed to date, 2A, was delivered 
during Christmas 2009, covering Toton, 
Trent and the Midland Main Line between 
Loughborough and its fringe with Derby 
PSB at Long Eaton and Castle Donnington. 

The control centre, built to Network 
Rail’s new modular layout, was sized to be 
able to control the whole of the Midland 
Main Line from London St. Pancras to 
Sheffield, although future plans for control 
of the Sheffield area are not yet finalised.  
The next area to be transferred to EMCC 
will be Nottingham station area and the 
lines between there and Trent.  This is a 
very complex area with significant changes 
in layout at both ends of the station and is 
likely to be commissioned during 2013.  
The Leicester area will transfer next 
between 2014 and 2017, with Derby PSB 
area then West Hampstead following on 
behind, subject to Control Period 5 (CP5) 
funding.  A small stage to transfer control 
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of the Robin Hood Line, probably including Kirkby Summit, will 
be undertaken during May 2011.  Dave described how a number 
of other lines in the East Midlands will be re-signalled by the 
team going forward, although not all of these will be controlled 
from EMCC. 

The signalling interlocking equipment provided at EMCC to 
date is SSI, although future stages will use Invensys’ Westlock.  
The signaller interfaces with the interlockings by four Westcad 
control systems, which will be fitted with Automatic Route 
Setting facilities (ARS) at a later date.  One supervisory desk has 
also been provided.  Track circuits have been replaced with 
Thales axle counters throughout.  Point mechanisms are a 
mixture of HPSA and Hy-drive.  Siemens provided a High Path v1 
concentrator system for communications.  Fixed 
Telecommunications Network (FTN) and GSM-R have been 
provided throughout with Interim Voice Radio System (IVRS) for 
use in the axle counter areas. 

Following Dave’s presentation, the group split into three 
parts to visit the operating floor, the control room and the 
equipment room.  The control room contains not only Network 
Rail’s control but also controllers from East Midlands Trains and 
Bombardier.  This arrangement allows for fast resolution of 
problems when they occur, with all the interested parties located 
in one room.  There are also facilities for managing more major 
events from the ‘war office’.  On the middle floor the Westcad 
workstations currently look a little lost, with the vast areas 
provided for the future extensions.  Steve Taylor, East Midlands 
Signalling Renewals Senior Project Engineer explained the 
interlockings, power supplies, uninterruptible power supplies 
(UPS), Westronic and other equipment found on the ground 
floor.  A great deal of planning for the future has gone into the 
equipment room layout, ensuring all future requirements have 
been catered for.  The final scenario provides for 19 Westcad 
workstations and four supervisory desks. 

The M&NWS thank all involved in arranging and facilitating 
the visit, particularly at a time when running the service was a 
triumph over adversity created by the long spell of bad weather 
affecting trains and infrastructure alike. 

        MIDLAND & NORTH WESTERN SECTION 

All photos:  Ian Allison 

1. East Midlands Control Centre 

2. The new Trent Workstation at 
the EMCC  

3. The new SSI for the Trent Area 
provided by Invensys Rail 

4. Alcatel FTN Equipment is  
co-located with the  
Interlocking Equipment Room 

5. North Erewash Workstation at 
the EMCC 
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Wednesday 26 January saw the 
second meeting of the month, this time in 
Manchester.  Mr Ian Mitchell, Professional 
Head of Signalling at Delta Rail, presented 
his paper entitled ‘The Sustainable 
Railway – Use of Advisory Systems for 
Energy Savings. 

Ian’s paper considers how it is possible 
to create a more efficient railway system 
by providing the train driver with constant 
information on the actions he needs to 
take in regulating his speed.  
Conventional signalling only provides the 
driver with information in a course way, 
with signals every 700m or less.  Even 
then, the information only tells the driver 
whether the line is clear, or whether he 
should be slowing down because of a 
cautionary aspect.  Ian’s paper suggests 
that providing constant advisory 
information; drivers would be able to 
arrive at any particular point more 
accurately.  This can give benefits from 
saving fuel to better junction utilisation 
and a reduction in Signal Passed at 
Danger (SPAD) risk as less signals would 
be approached at red.  Full details of this 
Paper may be found in Issue 151 (and 
Issue 152) of IRSE NEWS. 

The M&NWS would like to thank 
Parsons Brinkerhoff for their support in 
sponsoring the venue and refreshments 
for this meeting. 

 Ian R Bridges 

Resignalling in Scotland 
Technical Visit to Glasgow 

Friday 20/Saturday 21 November 2009 

On arriving at the Thales facility in Govan, 
delegates assembled in the atrium for 
registration and a buffet lunch.  This was 
followed by an introduction in the 
building’s auditorium, where the IRSE 
President, Frans Heijnen welcomed 
everyone to the seminar.  In the first of 
three presentations, Alan King of Network 
Rail gave an overview of the Scottish 
network, outlining some of the signalling 
equipment and practices peculiar to 
Scotland.  Dougie Kirk of Transport 
Scotland then described the re-opening of 
the Stirling-Alloa-Kincardine line, 
completed in 2008.  Passenger journeys 
on the route greatly exceeded the 
predicted number in its first year of 
operation.  For the third presentation, 
Graham Kelly of Invensys spoke about the 
Airdrie to Bathgate project.  Due for 
completion at the end of 2010, it will open 
up a valuable fourth rail link between 
Glasgow and Edinburgh. The line will be 
double track throughout and electrified at 
25 kV.  The presentations were followed 
by a question and answer session. 

Delegates re-joined the bus for a ride 
across the city to the new West of 
Scotland Signalling Centre (WSSC) which, 
at the end of 2008, took over the entire 
control area of the former Glasgow 
Central signalling centre.  This includes 
the busy Glasgow Central (High Level) 

M & NW  (CONT’D) SCOTTISH SECTION 

station, a fourteen platform terminus, and 
its complex approaches.  Unusually, WSSC 
is located away from the area it controls, 
inside a triangle of railway lines at 
Cowlairs, on the site of the former ‘Turkey 
Sidings’.  After refreshments at Network 
Rail’s new Maintenance Delivery Unit 
building, delegates walked the short 
distance to WSSC where they split into 
three groups, each viewing in turn the 
operating floor, equipment room and 
simulator. Both the operating floor and 
equipment room are mostly empty, 
allowing for considerable expansion of 
facilities in the future.  WSSC is planned to 
assume control of lines presently worked 
from Paisley, Cathcart, Motherwell and 
Yoker signalling centres.  At present, the 
operating floor has just five signallers’ 
workstations and one signalling manager’s 
desk.  GE Transportation Systems 
supplied the MCS control and indication 
system.  Downstairs in the equipment 
room, two Westlock interlockings cover 
the Glasgow Central station area, it having 
been resignalled concurrent with the 
transfer of control to WSSC.  
Communication with each of the 
remaining satellite relay interlockings is by 
TDM links.  Delegates were also given an 
opportunity to try their hand at being a 
signaller on one of the simulators. 

Several attendees joined the 
organising committee at the Iron House 
pub for a few drinks after Friday’s 
technical sessions.  This gave everyone a 
great opportunity to relax, network, share 

1. Scottish Section Members at the Control 
Centre ….. 

2. ….. and riding the ‘Clockwork Orange’ 

3. Crianlarich Signalling 

4. Keith Walters on the Simulator at the 
West of Scotland Signalling Centre (WSSC)  

5. Bert Hope at the WSSC 

6. WSSC WestCAD Control Desk 

7. WSSC Operating Floor 

8. Scottish Rail Links 

9. John Philips at the WSSC 

10. Equipment at the WSSC: 
a) GETS     b) Invensys Rail  
 
 
photos (exc. #3):  Ian Allison 
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experiences and points of view on the 
day’s activities. 

The Saturday events planned were the 
visit to the Strathclyde Partnership for 
Transport (SPT) depot at Govan and then 
over to the Network Rail Training school 
at Larbert. 

We all met at Buchanan Underground 
where the tickets were distributed to take 
the underground to Govan.  The Glasgow 
underground is the third oldest in the 
world after London and Budapest and is 
one of the few railways in the UK still 
under public ownership. 

After a short walk from Govan 
underground to the SPT depot we all 
gathered into a classroom where we were 
treated to a talk by Paul Smith from SPT 
on the Airwave system of 
telecommunications that is being 
introduced onto the SPT underground.  
This system allows uninterrupted 
telephonic communications coverage 
wherever you are on the whole 
underground system.  A lively Q&A was 
held with Paul answering all about the 
merits of airwave compared to the 
previous system. 

Paul then did a tour of the 
maintenance depot where the delegates 
were able to get up close and personal 
with some of the 12-metre long trains 
which were in the maintenance depot.   
He then took the delegates to the control 
centre where they were able to see the 
Vital Processor Interlocking and how it is 
controlled via VDUs and a projected 
screen. 

It was then back onto the subway to 
Queen Street station for the short journey 
to Larbert station where some delegates 
were gratified to see the area controlled 
by “real” signalling i.e. semaphore! 

At the training school the delegates 
were shown the extensive training 
facilities by John Foster and Sean Mellon 
and a GSM-R presentation by Robert 
Gardner, Graham Smith and Colin Brown.  
These were so good that the excellent 
lunch buffet failed to entice some away 
from the equipment! 

After this it was over to the station for 
a wait in the rain to take the delegates 
away to their respective locations after a 
whirlwind tour of some of what Scotland 
has to offer. 

Thanks must go to the organisers, 
sponsors and hosts of the event.  The 
Scottish Section of the IRSE are now 
experts in putting on a technical visit.  
You will all be welcomed back in the 
future for the next Scottish instalment!   
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‘The Clockwork Orange’ 

Glasgow Underground  
Maintenance Depot and Control Centre 
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Dear Editors 

Maybe this is the future? 

The technology of Automatic Train Operation (ATO) has been with us 
for many years but seems to have been exploited only by Metro and 
LRT systems. 

There are numerous examples of ATO around the world and many 
cases where the driver has been dispensed with entirely.  Indeed, 
where platform screen doors are required, retaining a driver may not 
be realistic.  (A driver would probably find the very accurate stopping 
of his train at a station platform, too much of a challenge.)  

In fact, many of these train services have dispensed with the 
onboard staff entirely. 

So, the practicality of operating train services without the visible 
presence of railway staff has been, and is being, demonstrated and the 
travelling public have accepted this arrangement. 

Clearly, the introduction of such arrangements is not an 
engineering decision alone.  The advantages of un-staffed operations 
are obvious in removing the need for recruiting, training and 
diagramming of traincrew, apart from the reduction in paybill costs but 
the reliably consistent operation of services to be expected is also a 
positive benefit 

However, the operator needs to satisfy himself, and any regulatory 
body, that other factors have been fully considered.  For instance, 
traction failures, signalling failures, onboard fires, vandalism, 
hooliganism, passenger sickness, on-track obstructions and other 
emergency situations, all have to be addressed and satisfactory 
answers obtained.  The fact that such operations are in daily use on 
very busy lines around the world, suggests these problems have been 
dealt with satisfactorily. 

The cases where a member of staff is visibly present might be 
compared with the flight crew on an aircraft, whose primary role is to 
assist passengers in any in-flight emergency.  However, anyone who 
has travelled on a crowded flight with only two cabin crew present 
might well ask how two people could properly assist 300 frightened 
passengers.  The presence of a single member of traincrew could have 
the same problem – it seems his presence is an illusory perception of 
security! 

It may be argued that un-staffed operations are only suitable for 
metro-type systems and could not be considered for mainline 
application.  Perhaps, though, this argument could be worth a second 
look.  It may be that any mainline operation with dedicated stock, 
operating between fixed geographical limits, e.g. Eurostar or 
Heathrow Express, could be considered for un-staffed operation. 

Perhaps this is the future – the signaller’s traditional role has been 
largely overtaken by Automatic Route Setting in normal operation.  
Perhaps it is time to take a further look at the need for traincrew in the 
future. 

 
M I Page 

 
 
 

Heathrow Express: 

A candidate for 
ATO? 

Have we lost the Plot? 

Eddie Goddard asks if we have lost the plot (IRSE NEWS 
150). 

One area where I believe we have really lost the plot is 
the voluminous Group and Company Standards.  Not only 
the sheer volume of them, but the way in which we only 
engineer to meet them, rather than the requirements of the 
job. 

Just to give two examples in my last few years at 
Railtrack/Network Rail. 

A new signal box was commissioned with a test log that 
a particular track circuit needed a feed-end relay due to 
residual voltage (never mind it was in a 15mph yard, with 
only heavy freights going over it, impossible to conceive it 
wouldn’t register such trains, a second relay had to be 
fitted, the standard demands it, but that isn’t the subject 
here).  An obscure standard said that the second relay had 
to be separate in the SSI data.  So a complete data change 
had to be undertaken just for this relay, with all its costs and 
possible safety implications involving 90mph passenger 
trains not involved in the change. Needless to say I refused 
to allow this.  Derogation was sought so that the existing 
data could be retained by combining the two relays (they 
were to be next to each other!) into the one existing data 
channel.  That took more than three years to obtain, during 
which time there was no feed end relay (needless to say, 
with no harm).  Meanwhile HMRI clearance was not 
finalised.  This whole sorry tale was on the verge of causing 
a serious problem when the layout at the signal box 
concerned was to be completely remodelled as the box 
itself did not have certification. 

An old freight line was to be resurrected, for three or so 
trains a week.  Up to the line being disused, a simple 
mechanical ground signal sufficed to take many trains out 
on to the mainline.  If the line hadn’t fallen into disuse this 
would still be in use today.  But as we were now 
resurrecting the line it had to comply with current 
standards.  That meant a full mainline signal to bring the 
trains out.  So what would have been a simple 
refurbishment of the existing signalling costing maybe 
£150k became a much bigger job costing £750k.  Did we 
really need that full size running signal to get three trains a 
week onto the running line when the dolly had sufficed for 
many more trains over decades?  We could have easily have 
costed the job out of existence with the freight remaining 
on the roads.  Would that really have been any safer? 

I could go on and on about this. Above are just two 
examples. Standards should be guidelines, to point up 
good practice, but not to have to be slavishly obeyed.  Jobs 
should be engineered to suite the requirements, with due 
regard to costs.  When I was at Network Rail, I continually 
heard the question ‘does it meet the Standards?’  If the 
answer was ‘yes’ (but who could really know with so many 
of them?) ‘That’s all right then’.  This was regardless of costs 
and whether it really was the best way of going about it. 

I believe we really have ‘lost the plot’. 
David Thornber, Australia 

FEEDBACK 
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FEEDBACK 

Photo Holland - a photograph taken during my visit to the 
Netherlands in the company of Prorail and their Railway Inspectorate 
showing a cyclist (that's a surprise!), in a crossing closed for an 
approaching high speed express.  He was in a safe area.  Note the 
white box markings showing the 'unsafe area'. 
 
 
 
Photo Interlaken - another of my photos whilst undertaking CPD at 
Beau Rivage Level Crossing during the Interlaken IRSE Conference, 
showing another cyclist (that's another surprise!) 

I recognised the location of the crossing in the Interlaken photograph before I read the text of the letter.  The last time I saw 
it I thought it had full barriers, which was strange.  The line is controlled from Interlaken Station, several hundred meters 
away, and out of site, but there was no sign of any CCTV equipment.  Now this photograph apears to show both half- and 
full-barriers.  Do any readers have any more information perhaps?         

Tony Rowbotham, Deputy Editor 

January London Technical Meeting 

 The presentation by Mr Nederlof was excellent.  I was most 
interested to note the excellent progress made in the 
Netherlands, having met with some of their Government 
officials when I first joined HMRI.  In more recent years, 
Prorail and the Dutch Railway Inspectorate organised a two 
day official tour for myself of some of the new installations 
in the Utrecht area.  I was particularly impressed by the use 
of vast quantities of retro-reflective material, very unsightly, 
but making the level crossing far more discernable.  I was 
also impressed with the LED boom lights shown in Fig 5 of 
the presentation (Network Rail still hasn't progressed the 
suggestion made to them after that visit!).  The work 
undertaken by Prorail has clearly reduced fatality levels.  It is 
interesting to note that their investigations reveal that most 
accidents are caused by the user's deliberate or inadvertent 
behaviour.  That seems to mirror the UK where 
approximately 95>98% of all level accidents are caused by 
the highway user. 

The one area that continues to puzzle me is fatality 
levels at level crossings.  Research presented at the Paris 
level crossing conference in 2008 suggested that in the 
developed world, most countries could expect to see a 
fatality level of around 1% of the overall road safety fatality 
level in the country concerned.  In the UK we appear to be 
at somewhere around one third of 1%, thus suggesting we 
are far better than average.  WHY? 

While you can never get a strong evidential comparison 
between, say the UK figures, and the Netherlands figures, 
'ball park' comparisons, if I understood the figures 
presented,would suggest that the UK has about 3/4 times 
the number of Level Crossings and about one half of the 
accidents.  (circa 8500-9000/10-12 versus circa 2700/20).  
Once again WHY? 

We clearly have different geographical features and 
possibly some user group large scale variations (e.g. cyclists 
in Netherlands).  The UK has more types of level crossing 
and we also run trains considerably faster over them.  Other 
research shows that most victims live within a radius of 20-
30 miles of the crossing concerned.  Simple analysis by the 
British Transport Police, of the Cornton AHB red light 
cameras has revealed that most convictions related to local 
postcode addresses. 

With such small statistics, how do we compare different 
countries in an understandable manner, without resorting to 
reams of 10-9 'boffin' produced paper? 

 John Tilly 
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A signalling colleague recently gave me 
copies of two photographs of old French 
mechanical signals that he took at the Cité 
du Train museum at Mulhouse.   Apparently 
no facts were visible so I am seeking a little 
background information.   

I am aware that blue arm signals were 
used for routing information in the early 
days, so I am assuming that these are in fact 
routing signals.  In one picture the arm is 
‘pointing’ to the right, in the other the arms 
are ‘pointing’ to the left.  It seems unlikely 
that these orientations relate to the direction 
of deviation of the routes as at night they 
would be indistinguishable, unless there was 
a complicated pattern of lamps.  However, 
there are only simple lamp repeats visible in 
the double arm photograph. 

Unusually for the Curiosity Corner feature I do not know the answers, so are there 
any readers who can give me any more information please – which railway were they 
from (probably not  both from the same railway as the arms are different shapes?), why 
the opposing orientations, etc.? 

Tony Rowbotham 

Curiosity Corner Issue 153 

I think the "curious limit of shunt sign" pictured in IRSE NEWS 
No.153 must have been photographed somewhere on Tyne and 
Wear Metro.  I was part of the small team producing 
specifications for the procurement contracts of the construction, 
equipping and commissioning phase of the Metro.  We tried 
hard to keep design, materials and on-going maintenance costs 
as low as possible.  

To this end, we adopted the low cost and readily available 
highways signs that were specified in the Department of 
Transport "Traffic Signs Manual".  Even the size of signs 
appropriate to the expected speed of the vehicles and the 
optimum height to position them was given. 

Our work was done, no need to re-invent the wheel. By 
simply using an individual three digit reference number shown 
against each diagram illustrated in the manual, all manufacturing 
details would be known by the supplier, replacements would be 
readily available within days and they would be robust and low 
cost. 

We settled for the standard highways signs for 'speed 
limits' [interpreted in km/h by drivers], for 'fixed distants' where 
all trains stopped at the signal in advance and of course for 'limit 
of shunt'.  Traditionalists found the picture of a hand operated 
air horn on a circular blue sign just too hard to accept, so we 
decided to use "W" for the instruction to sound the vehicle's 
warning device! 

 David Hamer 

Curiosity Corner Issue 153 

The ‘No Entry’ sign in the Curiosity Corner 
photograph is almost certainly on the Tyne 
& Wear Metro, unless another railway has 
since taken up our idea.  I say ‘our’ as it 
was during my time as Signalling Assistant 
to Tyne & Wear PTE in the mid-1970s that 
we developed the idea of using standard 
road signs from the Traffic Signs Manual 
for applications on what at that time was 
becoming known as the ‘Supertram’ and 
which was proposed to eventually include 
some street running sections.  

Another example is the ‘Traffic Signals Ahead’ sign (with a 
‘distance’ plate below) approaching a station with a stop signal 
at the end of the platform – the sign serves effectively as a fixed 
distant, since trains always stop at every station.  

Stephen Clark 
 
I don't recognise the location of your “No Entry” as a Limit of 
Shunt, but when resignalling KCR Hong Kong in the early 1980s, 
we used a “No Entry” as Limit of Shunt.  I believe this was a carry
-over from Tyne & Wear Metro when and where tram drivers and 
bus drivers were regularly rotated so common signage was used.  
I believe their fixed distant was the triangular 'traffic lights 
ahead' sign. 

Nicholas T. Smith 

CURIOSITY CORNER 
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MEMBERSHIP 

Student 
Abdul Razaq O Thales  
Anandhan Y WS Atkins (India)   India  
Bell P Atkins Rail  
Chen L University of Birmingham   
K A WS Atkins (India)   India  
K D WS Atkins (India)   India  
Kumar J McML Systems   India  
Meda K McML Systems   India  
Munigowda K Ansaldo STS Trans Systems India  
Owen L J Signalling Solutions   
Prajapati R C McML Systems   India  
Price D A L Thales Rail Signalling Solutions   
Sahu S P McML Systems   India  
Shivashankara T Ansaldo STS Trans Systems India  
Singh N K McML Systems   India  
Singh S WS Atkins (India)   India  
Tiwari S K Kalindee Rail Nirman   India  
Velmurugan K Ansaldo STS Trans Systems India  
 

TRANSFERS 
Member  to Fellow  

Hunter A R Thales Rail  

Associate Member  to Member  
Bishop A P Signology   
Fenner M R London Underground   
Kershaw I Network Rail  
Li K P Mass Transit Railway Corp  Hong Kong 
Swift K J WS Atkins Rail   

Associate to Member  
Rowntree P T Thales  

Accredited Technician to Associate Member 
Brown S R Invensys Rail  

Associate to Associate Member 
King A P Signalling Solutions  
Marsack C Kelly ITS   

Student to Associate Member 
Bravo B C Ansaldo Signal Australia   
Carter A Invensys Rail   
Li F H S Vialis Australia Australia  
Pears M May Gurney Rail Services  
 

RE-INSTATEMENTS 
Burapatanin  S 
 

DEATHS 
It is with great regret that we have to 
announce the deaths of the following 
members: 

 
Beattie K Companion 
Moppett  G H  Associate Member 
 

Current Membership Total is 4563 

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

Fellow 
Bansode A Siemens    India  
Smith A  Thales Rail Signalling  

Member 
Bichet R L Citadis Israel   Israel  
Chung W Y MTR Corporation   Hong Kong  
Gurijala U Corus Rail Infrastructure Services  
Jayasundara D I Sri Lanka Railways  Sri Lanka  
Keerthi Bhasker  E Infotech Enterprises   India  
Lam V W C MTR Corporation   Hong Kong  
Ramaswamy S WS Atkins (India)   India  
Rouse J A Ansaldo‑STS Australia  Australia  
Simmonds S F Signalling Solutions   
Van Hesse M Bombardier Netherlands Netherlands 

Associate Member 
Chanda S Alstom Projects India   India  
Chimakurthi M Alstom Projects India   India  
Czornyj M Ansaldo STS Australia  Australia  
De A Alstom Projects India   India  
Ganti C Alstom Projects India   India  
Goddard N DEG Signal   
Guduri B S Infotech Enterprises   India  
Haldar T K Kolkata Metro Rail Corp.  India  
Jayaprakash P Infotech Enterprises   India  
Kandiah T Sri Lankan Railways  Sri Lanka  
Khader Basha S Infotech Enterprises  India 
Krishna Chaitanya B N V Infotech Enterprises  India  
Lewis P R Ansaldo‑STS   Australia  
Mathew M Infotech Enterprises  India  
Meshram V Infotech Enterprises  India  
Rai R K Infotech Enterprises  India  
Simpson C Network Rail  
Swathi C Infotech Enterprises   India  
Veguru S Infotech Enterprises  India  
Voleti S P V M United Group   Australia  
Wulfse M Bombardier Trans   Netherlands  

Accredited Technician 
Hodgkinson A J Rite Track Rail  
Longdon D H Invensys Rail   
Pow I MPI  
Titley M A Network Rail  
Walsh L S Self Employed 

Associate  
Ansa‑Otu W K London South Bank University  
Chassagnette C Colas Rail   
Darville P W Network Rail  
Gardiner S F Gioconda   
Gemini R S Kiran Infra Engineers   India  
Goje S S Infotech Enterprises  India  
Govil V Kalindee Rail Nirman  India  
Hinds A E Signalling Solutions   
Joseph V Atkins Global (India)  India  
Kumar P McML Systems   India  
Lutener H J -  
Madgula A Infotech Enterprises  India  
Miranda M GHD Pty    Australia  
Newman L May Gurney  
Peddolla A Infotech Enterprises   India  
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A Reminder of some of the books we have reviewed in the 
NEWS over the past year or so: 
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Crossings 

 

 

 

Issue 151 
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of Mainland 
Britain 

 

 
Issue 153 

Competence 
Guidance  
for Train-borne 
Train Control 
Systems 
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Railway 
Signalling 
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Compendium 
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Signalling 
and 
Interlocking 

 

Our work already enables some three million passenger
journeys every day. We have five years of funding secured,
with a plan to invest £35 billion on improving and developing
the network. Whether we’re upgrading Thameslink or working
on Crossrail, the largest civil engineering project in Europe, we
need good people, the best people, to fulfil our ambitious plans. 

Joining us in the Signalling Design Group, you’ll be part 
of the team that gets involved in everything from railway
signalling development to supporting maintenance
renewals and controlling circuit designs. It’s the perfect
environment to build on your core skills with some of the
most ambitious and diverse ventures the UK has ever seen.
Plus you’ll benefit from exceptional training and a second-
to-none support network. 

Right now, we need:  

Signal Engineering Design Managers / £45 – 60k
IRC420831 / IRC422947 / IRC426942
Signalling Principle Designers / £35 – 45k
IRC425140 / IRC424777 
Signal and Level Crossing Designer Engineers   
£25 – 35k  / IRC424515
Assistant Level Crossing Design Engineers 
£25 – 35k  / IRC423119 / IRC423130

To find out more, and apply, please visit
careers.networkrail.co.uk and enter the relevant
reference number in the vacancy search. Alternatively
search Signalling Design under Keyword.  

Growth by design
Signalling Design Group • York, Birmingham & Crewe



Senior UK Metro signalling opportunities
Competitive salary + attractive benefits package, London/South East

Atkins is now applying its unique breadth of expertise to a range of UK Metro projects, 
including signalling projects on London Underground. So, we’re looking for established technical 
signalling systems leaders who share our commitment to high quality and high integrity engineering. 
It’s a chance to personally shape the future of our fast-growing business.

We’re currently looking for a Professional Head of Rail Signalling Technology to provide overall technical
leadership of our UK Metro portfolio. We’re also looking for a Head of Metro Signalling Design, Head of Metro
Signalling Construction and Head of Metro Testing to form the senior team leading this type of work. Each role
needs substantial experience of leading large teams in a London Underground environment, coupled with an
appropriate membership of the IRSE and strong technical knowledge of metro signalling.

As well as the experience to deliver major contracts already in our portfolio, you’ll need the dynamism to lead
bids and win new contracts. Exceptional communication skills are vital; success relies on collaborating effectively
with project partners as well as colleagues across our business, plus building trusted relationships with current 
and future clients.

Join a company that's proud of its progress on diversity and committed to going even further. Take your first step  
to a brighter future and apply online at: www.atkinsglobal.com/ukmetro

The fastest 
route to a 

brighter future
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