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INSIDE:   Interesting Signals No.100 – Barauni Jcn. 

ERTMS/ETCS views and experiences – Alan Fisher Interview 

WESTLOCK for Hornsby – Thorrowgood Study Report 



FRONT COVER: Main Picture:  Taken by a Scotsman on tour at Gerlenhofen, Bayern in late 2007, this picture is of a genuine German 
wire-operated semaphore still in operation, with a Class 218 Diesel passing on an Ulm to Memmingen passenger train in Germany. 

Photo: Harry Archibald 

 

ASPECT 2008 Update 
 

Every two to three years the IRSE organises a major conference in London at the Queen Elizabeth II conference centre in Westminster.  
ASPECT 2008 will take place on 25-26 September 2008, with an introductory day aimed at Younger Members on 24 September. 

 
There has been an excellent response to the Call for Papers, with 
59 proposals from 17 countries of the world.  
 
The organising committee had a difficult choice to decide which 
papers to include, and the result is a wide-ranging and truly 
international programme.  
 

 

The theme of the conference will be “Where the industry is and where it is heading”. The full programme will be 
published with a registration form that members will receive with a future issue of IRSE NEWS. 

 

A popular feature of ASPECT is the exhibition that takes place in the catering areas around the conference hall. The price 
for a stand is only £550 for the two days of the main conference, which represents excellent value for money compared with the 
major trade exhibitions. Both large and small companies have found that taking an exhibition stand at ASPECT to showcase display 
material, literature and equipment is a really effective way of to maximise the networking and marketing opportunities from 
attending ASPECT. The number of stands is limited so act quickly to book a good spot.  

The contact is Graham.Hill@siemens.com who can provide you with all the details. 
 

Ian MMitchell 
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Breaking NEWS!
We are pleased to announce that from January 2009, there will now be eleven 
issues of IRSE NEWS per year, with only the July/August issue being combined.  
This decision has been taken as a result of the ever increasing amount of 
contributions, technical papers and notices received and requested to be placed 
in the issues around the Christmas and New Year period.

The Guest Editor feature within News View is proving to be very successful, 
with nothing but positive feedback.  We encourage submissions from Section 
Officers and indeed the membership from around the world, in order to put your 
point and perspective to the Institution as a whole.  

The Interesting Signals feature has now reached its 100th signal.  As a result, 
we have decided to give this feature a rest, but it will continue to appear 
periodically.

Replacing Interesting Signals will be a brand new regular feature called “A 
day in the life of……”.  Starting in our next issue, this feature is all about the 
members of the Institution, the work that they do within the Industry and what 
they gain from being a member.  So the IRSE NEWS team look forward to hearing 
from the whole spectrum of the signalling and telecommunications industry, 
from Designers to Design Managers, Technicians to Testers, Project Engineers to 
Project Directors and Software Engineers to Systems Engineers to name but a 
few.  Remember that this is a worldwide feature, so please send your 
contribution in soon and we look forward to covering the globe and some of the 
differing roles within the industry during 2008! 

We respectfully request that all text contributions to IRSE NEWS are sent in 
the Microsoft Word format, with all pictures sent as JPEGs above 500KB in size 
please, wherever possible.  Please do not embed your pictures within any text 
sent to us.  It sometimes takes hours to reformat and change it all to what we 
require for publishing!

Enjoy the read of this month’s issue.
IRSE NEWS Team  
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ERTMS/ETCS has been in commercial 
operation in various countries since 
2005/2006 (Germany, Italy, Luxembourg, 
the Netherlands, Spain, Switzerland) and 
will be implemented in other countries 
soon, including Austria, Belgium and 
Hungary.

Over 600 vehicles in more than 20 
differing types of rolling stock are running 
each day (Levels 1 and 2) and much 
experience has been gained to enable the 
production of the latest technical baseline 
(known as version 2.3.0), which is 
expected to provide interoperability.

With this important deployment step, 
ETCS will be confirmed as the future 
Automatic Train Control system for all 
principal lines in most European countries 
and elsewhere in the world. 

Once in service, the performance of 
ERTMS/ETCS (in terms of reducing train 
delay minutes) already seems to be even 
better than the railways' initial predictions 
and targets, e.g. as seen in Switzerland.  
The present article includes information 
about some of the “Lessons Learnt” from 
these first projects, points that the other 
railways should consider closely when 
introducing ERTMS/ETCS.

Of course, and this is normal for any 
new system, there are still areas that need 
refinement, both with operational aspects 
and in the manufacture of the products, 
both of which are being addressed by the 
railways and the supply industry (UNIFE/
UNISIG).

As a reminder:
Why ERTMS/ETCS?
A vision and major challenge in the European 
Union has been the harmonisation of
fundamental practices to allow the Union 
to grow as a powerful world trading zone.  
The Rail sector was a clear candidate that 
needed special help and attention, being a 
major social asset for the movement of 
large numbers of people and large 
volumes of freight.  The road sector has 
over the years fully exploited its natural 

freedom and, in an age of cheap fuel, low 
labour costs and almost non-existent 
regulation, the road freight sector has 
gained significant market share largely at 
the expense of the railways.

European railway development has 
needed to overcome the problems being 
encountered:

more than 20 different and non-
interoperable train control systems 
being in operation;
different, and sometimes 
contradicting, operational rules in 
each country;
different national homologation 
requirements in every country;
different driver’s licensing procedures 
and processes in each country;
Five different electrification power 
supply systems;
Eight different and non-interoperable 
radio and communication systems;
different speaking languages in 
almost every country.

It was clear that without radical work, 
trains would continue to stop at border 
crossings with both the driver and the 
locomotive needing to be changed, and 
the European dream would be hindered by 
cost and delay. 

It must be remembered that Europe 
has had experience of cross-border 
operation such as Eurostar and Thalys.  
These do cross borders at high-speed and 
are interoperable, but they have required 
the installation of, respectively, six and 
eight ATC (Automatic Train Control) 
systems on-board.  Having to cope with 
several systems is not very user friendly for 
the driver and is indeed more prone to 
higher failure rates than having only a 
single system.  These are examples where 
ERTMS/ETCS will pave the way for 
improvement.

Under the name “European Rail Traffic 
Management System/European Train 
Control System” (ERTMS/ETCS) and 
including the GSM-R radio element, 

focussed efforts have been made, with the 
full involvement and participation of 
stakeholders, to generate and deliver a 
system that will support seamless train 
movement across country boundaries.  The 
objective is to provide non-stop travel 
across the European Union for both 
passengers and freight but more 
importantly to provide the base from which 
Rail will win back traffic from the road 
freight industry. 

The technical aims for the introduction 
of ERTMS/ETCS became obvious and 
include:

to enhance interoperability by 
producing a standard European Train 
Control System;
to expedite replacement of legacy 
systems by a harmonised European 
ATP (Automatic Train Protection) 
System;
to facilitate standardisation of 
operations through a cab signalling 
system;
to support the expansion of the 
Signalling Supply market and increase 
the customer’s choice;
to introduce opportunities for 
economies of scale;
to present equal levels of safety by 
the introduction of standardised 
safety regulations;
to deliver a European system for the 
export market for worldwide 
applications.

Operationally these objectives will deliver 
enhancements compared to most legacy 
Automatic Train Control and Protection 
systems:

higher operational speeds e.g. 
200 km/h on SBB new Mattstetten-
Rothrist section of the Bern-Olten-
Zurich line in Switzerland compared to 
160 km/h on the old line.  Such 
speeds could indeed be achieved with 
existing legacy systems in service in 
several countries, but those systems 

ERTMS/ETCS views and experiences
by the International Technical Committee 

ERTMS/ETCS is now a credible system and available for implementation.  It is especially suitable for new lines.   
ERTMS/ETCS includes the GSM-R radio system as the essential transmission path between track and train.   
ERTMS/ETCS is available in both Level 1 and Level 2 variants, with Level 3 still to be developed. 
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are not for historical reasons 
interoperable, i.e. “not European”;
increased line capacity and improved 
return on investment.  Level 2 
ERTMS/ETCS allows shorter 
headways between trains compared 
to conventional signalling at the same 
cost, e.g. two minutes operational 
headways at 200 km/h has been 
achieved on the SBB line.  This again 
can be obtained with existing legacy 
systems in service in several 
countries, but similarly those systems 
are not interoperable, and thus “not 
European”.

After the migration phase, there will be:
reduced volumes of on-board installed 
systems, the goal being ETCS as the 
only train borne equipment in the 
future, compared with the myriad of 
up to 8 ATC / ATP systems, as can be 
the case in an individual vehicle 
presently;
reduced line-side equipment both 
supplied and installed.  ERTMS Levels 
2 & 3 will permit a significant 
reduction in conventional line-side 
signals, even total abolition as the 
ultimate goal;
reduced maintenance support in 
conjunction with the reduced quantity 
of both track-side and on-board 
equipment that will be needed;
reduction in operational and capital 
expenditures; and
major reductions in lost time at 
borders due to improved operational 
flexibility, common technology and 
elimination of incompatibilities;
less cost in training of drivers through 
the European Drivers licence and 
much reduced need for training in 
route knowledge.  Hence drivers will 
be authorised to operate larger 
network domains, facilitating effective 
planning and use of driver staff 
resources;
the SIL4 safety and “Full Supervision” 
mode will make it possible to allow 
“guest drivers” to, for example, enter 
a network up to a first large station 
without complete training in the 
national regulation.

To achieve all these objectives, ERTMS/
ETCS is currently available in 2 Levels with 
a third Level still in development.  These 
are in ascending order of sophistication:

Level 1 – a standardised system of ATC/
ATP control that gives basic train 

protection functionality as well as 
cab-signalling;

Level 2 – a full train control system 
including ATC/ATP, using radio as 
the transmission path but retaining 
(if needed or where needed) line-
side signals for mixed traffic 
conditions;

Level 3 – an ongoing development of 
Level 2, totally dependent on radio 
and allowing the elimination of most 
line-side signalling infrastructure 
(signals, track circuits, axle 
counters).  Will facilitate moving 
block operation if required.

It must also be stated right here that 
ERTMS/ETCS has not been designed just 
for Main Lines only.  It is equally applicable 
for suburban lines, both new routes and 
for upgrading existing networks.  ERTMS 
may also be useful for secondary and rural 
routes, where conventional re-signalling 
will be problematic in terms of financial 
return.

But where are we now within the 
signalling profession with ERTMS/ETCS 
implementation?

ERTMS/ETCS is now available
for installation
ERTMS/ETCS is now available, its main 
applications to date being on new high 
speed or freight lines. 

Today, in Switzerland, ETCS Level 2 is 
in commercial operation with well over 
300 000 km of experience already 
achieved by the end of March 2007.  The 
equipped train fleet has accumulated over 
6 millions hours of commercial service, 
with SBB’s goal of less than 1 minute 
average delay per train per week being 
fully realised.

In all, there are now over 60 
commercial projects, mainly in Europe but 
also in other parts of the world, that have 
been won by the six UNISIG suppliers.  This 
shows clearly the importance that ERTMS/
ETCS is having as THE solution for both re-
signalling projects and for signalling new 
railway lines.

Having started mainly with national 
projects, ERTMS/ETCS is in the process of 
expanding into the framework of European 
freight corridors, with the consequential 
performance requirements for cross-
border traffic.

Slowly but surely ETCS is becoming the 
ATC / ATP system of the future on most 
main lines and in most countries. 

ERTMS/ETCS has already
started commercial operation
ERTMS/ETCS has already started 
commercial operation in various countries 
over the period 2004/2006.  Germany, 
Italy, Luxembourg, the Netherlands, Spain, 
Switzerland are all countries where it is in 
commercial use.  Soon to follow will be 
Austria, Belgium and Hungary. 

The summary table shows present 
situation.  The application of ERTMS/ETCS 
on these first projects has tended to be 
driven by differing applications.  Some 
have been high speed new lines (Italy and 
Spain), some renewal of ATP systems 
(Austria – Hungary and Luxembourg), 
some re-signalling of conventional lines 
(Switzerland, which also incorporated a 
section of high speed line capable of 
speeds up to 200 km/h).  In Spain, the 
new High Speed Lines are suitable for 
speeds up to 300 km/h in Level 1 (with 
the present, still low, levels of traffic); and 
Level 2 will be operated at up to 320 km/h 
with an ultimate goal of 350 km/h.

Among the main projects the following 
are examples that show the spread:

For ERTMS/ETCS Level 1, the CFL -
“les Chemins de Fer Luxembourgeois”,
have begun operations. In Luxembourg, 
the market has been shared between 
two suppliers who have successfully 
demonstrated interoperability.  The 
trackside equipment was supplied by 
THALES (ex Alcatel Signalling) and the 
on-board equipment by ALSTOM.  The 
introduction of ERTMS/ETCS in 
Luxembourg will improve the safety of 
operation, if only because the 
introduction of ETCS as an Automatic 
Train Control facility is a great improve
-ment over the previous national train 
stop system.  Furthermore, it will allow 
cross-border and transit traffic with 
foreign rolling stock equipped with 
ERTMS/ETCS to run on CFL lines.  
Conversely, CFL vehicles will also be 
able to run outside the country, 
thanks to ETCS on-board equipment, 
on international routes such as the 
European freight corridors, with full 
ERTMS/ETCS control and protection.
For ERTMS/ETCS Level 2, several 
countries have also started 
commercial operation.  In Italy, the 
Rome-Naples 220 km long High-
Speed Line commenced service in 
December 2005.  Trains run at 
300 km/h and are totally dependent 
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on ETCS, there being no back-up 
system.  The ERTMS/ETCS Level 2 
products and the architecture have 
been designed and implemented to 
produce the requested availability and 
reliability.  Over 30 trains, initially 
comprising of the high-speed ETR500 
rolling stock, have already been 
equipped and validated and are in 
regular service on the line.  Many 
more trains are now also receiving 
ERTMS/ETCS equipment, including 
Pendolinos of Trenitalia and the 
Cisalpinos trains running to Switzerland.  
Cisalpino is a company shared 
between Italy (Trentitalia) and 
Switzerland (SBB-CFF-FFS).  In 
addition, the Torino-Novarra part of 
the Torino-Milano line was equipped 
with ERTMS/ETCS in February 2006 
as part of the Italian network roll out.

Optimising the acceleration and 
deceleration rates not only allows 
distances separating trains to be reduced 
but also contributes to a more fluid traffic 
flow and a shorter journey time.  For 
example, on the Rome-Naples high-speed
line, the journey time has reduced from 
1 hour 45 minutes to 1 hour 25 minutes.  
At some future time, this journey will 
further reduce to 1 hour and 6 minutes, 
after complementary civil works are 
completed at the approach to Napoli.

In Switzerland, the Mattstetten-Rothrist 
line (i.e. the new high speed section 
designed for 200 km/h operation between 
Bern and Olten/Zurich) started full 
ERTMS/ETCS operation (Level 2) in July 
2006.  Initially the ERTMS/ETCS operation 
was limited to the night services (after 
21:00 and comprising around 24 trains a 
day), mainly because some types of 
international trains were at the time not 
validated for operating with the system.  
Freight train operation started in 
December 2006 and full 24 hour oper-
ation in April 2007.  The current usage 
consists of over 250 trains per day on the 
line, all using ERTMS/ETCS Level 2 and 
without any back-up system.  The 
Lötschberg base tunnel line has also 
recently been equipped, another part of 
the Swiss network national plan for 
ERTMS/ETCS operated lines.

Today, more than 20 train types 
comprising over 600 vehicles are running 
each day (both in Levels 1 and 2) and 
much experience is being gained in the 
practicalities of day to day operation.

ERTMS/ETCS is reliable
Once in service, the reliability (in train 
delay minutes lost) seems generally to be 
better than the railways' targets, an example
being Switzerland, where on average, the 
figures show less than 1 minute per train 
per week.  The following data for trains in 
service can be given:

On the SBB Mattstetten-Rothrist line, 
over the 100 days of planned 
timetable operation up to 22 
December 2006, only 0.73% of the 
trains had to be diverted to the old 
line due to a potential technical 
problem related to ERTMS (e.g. failed 
GSM-R connection).  It is worth noting 
that, once the teething problems were 
solved associated with software 
upgrades controlling the GSM-R
connection when entering the new 
line, this rate has drastically reduced;
As far as operation statistics are 
concerned, SBB have firstly achieved 
over 5 millions km operation with all 
the equipment working, including 
speed indications displayed, no 
equipment triggered brake 
applications and with the driver being 
in complete control.  SBB has run over 
1 million km of operation in full Level 
2 mode, with an average delay of only 
0.69 minute per train per week;
Over one year’s experience on the 
Italian High Speed Lines (both Rome-
Naples and Torino-Novarra) has also 
shown the high reliability of ERTMS/
ETCS, especially in areas where 
ERTMS/ETCS Level 2 is the only 
control system with no back-up 
equipment available.  It is true that 
the traffic on the line is presently 
limited to just 10-12 trains per day 
per direction, i.e. 20-24 trains per day, 
which is way below the design 
capacity, and should be compared 
with the 300 trains per day that run 
on the high-speed line from Paris to 
Lyon in France. 

ERTMS/ETCS is flexible
ERTMS/ETCS Level 1 and Level 2 may be 
chosen because of different objectives.  
Their respective purposes will generally be 
quite different.  Railways having no 
advanced ATC system, perhaps just a train 
stop or a warning system, might well prefer 
a Level 1 application in order to achieve 
greater safety over their present operation.  
Where extra capacity, higher speed or 
enhanced train regulation is required, then 

Level 2 would be the logical choice.  It 
must also be remembered that the principle
of ERTMS is that Levels 1 and 2 can be 
combined in order to improve the network 
performance at lower cost.  It is therefore 
possible to make the investment in the 
areas where it will be most beneficial in 
line with the budget that is available.  
Migration from Level 1 to Level 2 can 
happen at a later date.

Another aspect about ERTMS/ETCS is 
that the system is not necessarily to be 
regarded as a signalling system in isolation 
but should be considered more as a 
necessary complement to other projects.  
The big European schemes supported both 
by the European Community and national 
governments may request ERTMS/ETCS as 
part of a wider European benefit; e.g. the 
Swiss Alpine tunnels that will put lorries off 
the roads are part of a nationwide project, 
which will make a huge contribution to 
improving the wealth and the environment 
of the country’s population.

Any country considering the 
introduction of ERTMS/ETCS into its 
existing signalling environment will have to 
consider a number of factors.  It is quite 
certain that existing national ATC / ATP 
systems are becoming or will become 
obsolete.  Compatibility and supply 
guarantee for 10-20 years should be a 
major concern.  The flexibility and 
modularity that ERTMS/ETCS offers, are 
key advantages to get the optimal 
migration from today’s situation to the 
future train control and communication 
requirements of the railways.

ERTMS/ETCS will be more resilient to 
obsolescence thanks to the multi-supplier 
situation.  It also features functionality 
requested by various railways and 
innovation from the different suppliers.  
The joint know-how provided by the 
participating industry and railways has 
resulted in the most comprehensive 
signalling system ever.

LESSONS LEARNT
With quite a few lines and several hundred 
pieces of rolling stock now in commercial 
operation, a number of lessons have been 
learnt about implementing and operating 
ERTMS/ETCS.  Some railways, e.g. SBB-
CFF in Switzerland, have also had months 
of Pilot Line testing that provided valuable 
experience in advance of the first lines 
starting service.

The period of extensive cross-testing 
that has been performed by the UNISIG 
suppliers, together and in full partnership 
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with several railways, has been of para-
mount importance to achieve this initial 
harmonisation of railway signalling in 
Europe.  There could have been other ways 
or solutions for updating or renewing ATC / 
ATP systems, but the chosen option, 
accepted by all parties, has been ERTMS/
ETCS.  This is now the only practical 
solution for the future, as to start again 
with something different would mean, 
maybe, another 10 years to achieve a 
similar result.

The initial ERTMS/ETCS work and the 
corresponding test line period from 1998 
to 2004 (about) has contributed much to 
the specific development of railway 
signalling and, consequently, to rail 
transport in general:

team working between the industry 
(the 6 UNISIG companies) and the 
railways has been a key element 
during these formative years of work;
many individual interests have been 
successfully negotiated out; not 
always an easy job with so many 
players involved, but necessary for a 
harmonised solution satisfying 
different needs and contradicting 
ideas;
the ‘EMSET’ trials, as the first step for 
testing the interoperability between 
the on-board subsystem and the track
-side subsystem, have also achieved 
good results in that all products are 
being tested in the same way, with the 
same tools and in the same 
environment.  The CEDEX laboratory 
in Madrid has facilitated a large 
number of tests for checking the 
interoperability between the different 
pieces of equipment, with the actions 
and results being accepted by all 
parties.

The EMSET project was remarkably 
successful in that the UNISIG (at the time 
also called “Eurosig”) companies, with the 
assistance of the Company ERSA 
(European Rail Software Applications) as 
providers of software simulation, test tools 
and scenario generators, were able to 
deliver a complete laboratory and test 
track environment in which individual 
ERTMS/ETCS sub-systems could be tested 
against the Interoperability specifications.  
This very important step enabled the 
companies to demonstrate the 
achievement of interoperability, in a 
regulated and independent environment, 
to the European Community and the 
railway administrations.

There are various other lessons that 
have been learnt with different things in 
different countries.  This was to be 
expected as each country has for historical 
reasons, a different background, a 
different culture, and different ways of 
working.  The path towards ERTMS 
depends on the starting point.

In Switzerland for instance, SBB-CFF
decided to go for a large Pilot Line trial, 
with 59 pieces of rolling stock operating 
over the 32 km long route for well over one 
year.  Thus, around 140 trains per day 
averaging 1000 runs per week, 
represented well over 60 000 train runs 
(about 2 million km of trial running) on full 
ERTMS/ETCS supervision to test and 
debug the system.  In addition to the 
technical work, it was shown that the train 
drivers universally appreciated the 
ERTMS/ETCS system.  For them, the cab-
signalling unit provides a permanent 
reminder of the signalling indications that 
have been passed, as well as information 
well in advance of the track conditions 
ahead.  This is a significant addition to the 
driver’s comfort and security, giving much 
needed confidence at all times, but 
especially when the weather conditions are 
bad, such as heavy rain, fog, sleet or snow, 
day and night.

Extensive testing on any line is 
essential, preferably by using a step by 
step approach prior to the actual full 
commissioning of a new complete system 
such as ERTMS/ETCS.  This leads towards 
a smooth introduction and has been 
practised in different countries.  On the 
Italian High Speed Lines, the Infrastructure 
Manager RFI, and the Train Operator 
TrenItalia, decided together to adopt an 
incremental approach.  The traffic was 
gradually increased on the line from an 
initial 4 trains per day, to the present 12, 
at each stage making sure that the 
customers had a good travel experience 
and that the new systems and facilities 
including ERTMS/ETCS Level 2 were 
working with optimum efficiency.  The 
same has been done in Luxembourg with 
Level 1 introduction: today, 12 vehicles are 
equipped, certified and in service.  The 
Spanish railways have seen a successful 
operation on the Madrid Lleida line, with 
around 20 trains a day running at over 
250 km/h in May 2006, now increased to 
300 km/h from November 2006, over 
distances up to 450 km.  The accumulated 
travelled distance is now well over one 
million km.

The validation of ERTMS/ETCS and the 
stages needed to get to final approval for 
introducing a system into service, has 
meant creating robust teams working at all 
levels.  It has also been important to 
concentrate the final decisions into very 
few specific disciplines, and then using the 
same group of people and decision 
makers.  This has certainly been the case 
with SBB-CFF “SA-NBS” team in 
Switzerland, and with the concentration of 
the final approvals with RFI in Italy.  The 
message from this is to keep the validation 
process simple, especially if at first sight it 
looks complicated. 

It is a fact that the railways that have 
commissioned ERTMS/ETCS (as seen in 
the attached table, but primarily Germany, 
Italy, Luxembourg, Spain and Switzerland), 
are all very happy with the reliability and 
performance of the technology and the 
system.

Lessons learnt also means learning 
about “what not to do”.  Above all else, try 
to avoid change requests.  This will not 
always be possible but they should be kept 
to a minimum.  Requests for fundamental 
changes to the system in order to 
accommodate national preferences are a 
particular problem.  There really are too 
many different ways of doing the same 
thing within the rail community that have 
no impact on the satisfaction of our 
clients, the passengers and the freight 
carriers.  A suggestion to resolve this issue 
by having firmer discussions (and 
“impositions”?) from the European 
Community and the Railway Users’ Group 
would be an interesting proposition.

Summary and Conclusions
ERTMS/ETCS will make rail traffic more 
competitive and a large number of 
Infrastructure Managers have already 
committed to national deployment.  After 
the initial introductory and migration 
period of between 10-20 years (we are 
well into this phase), less investment will 
be needed to implement a sophisticated 
train control system on the main trunk 
corridors, incorporating both ATC and ATP.  
Maintenance requirements and thus cost, 
will be reduced, a conservative estimate 
putting this at up to 15%.  This is primarily 
due to the reduction in the amount of 
trackside equipment, this being far greater 
than the increased cost of train borne 
equipment.  In addition, ERTMS/ETCS will 
permit for a higher train throughput.
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In order to ease the migration and to 
keep the standard simple, the following 
measures are recommended:

ETCS has to be provided by the 
suppliers in such a way that it 
supports the operational railway 
business and contributes to improved 
railway business strategy.  Including 
ERTMS within the trunk corridors’ 
business case should be a necessary 
benchmark to be reached;
Fully interoperable standards have to 
be stabilised and maintained as a 
European task by all involved parties 
over the migration period.  European 
certification for all ETCS 
interoperability components will have 
to be provided by the suppliers;
The railways, (Infrastructure Managers 
and Train Operating Companies 
together), should finalise as soon as 
possible the Operational Rules for 
ERTMS/ETCS in order to maximise the 
opportunities for the trunk corridor 
business and to contribute to stable 
standards;
To ensure an efficient operation, 
especially in the face of increasing 
road competition, there should be one 
traffic management centre only per 
corridor;

This single management entity would 
be a significant contribution to 
achieving the optimum cost benefit 
results and meet the targets of the 
overall business case.

Infrastructure Managers and Train 
Operating Companies should minimise 
national functionalities or, better still, 
replace them with wholly standardised 
European functionality on the freight 
corridors, in order to have identical on 
board operating conditions.  This is akin to 
what road competition does already.

In general, the focus should be on 
reducing the list of legacy ATC/ATP 
systems as soon as possible in order 
to simplify and encourage international
long distance freight traffic in the 
shortest possible timescale;
It should by now be agreed that all 
new trains and locomotives should be 
pre-fitted for ERTMS/ETCS wiring and 
power supplies, and preferably be 
fitted with ERTMS/ETCS equipment 
from the outset;
Retrofitting older rolling stock is 
recognised as expensive and should 
only be considered where a large fleet 
of a common type exists, thus 
permitting economies of scale, and 
where such fleets have a future life of 

more than five years;
A general methodology for cross 
acceptance per corridor is needed to 
ensure the least possible cost for 
implementation right across Europe.

The acceptance of the above measures, in 
full or in part, would right away improve the 
Business Case for ERTMS/ETCS 
implementation.  The recommendations 
also recognise that each country, with its 
own governance for railway operations 
(Infrastructure Manager plus Train 
Operating Companies; or fully integrated 
railway) will have its own traditions, culture 
and preferred ways, which cannot be 
replaced overnight.

ERTMS/ETCS is of course a system 
designed for a long service life and further 
development work has to be done.  This 
will be a continuing process.  The IRSE 
International Technical Committee (ITC) 
will continue to monitor developments and 
will produce further articles on the ERTMS/
ETCS situation in due course.  Many 
railways have ongoing concerns with the 
implementation of ERTMS/ETCS, 
particularly with regard to cost, migration 
methodology, specification control and 
software upgrade problems.  The ITC is 
aware of these concerns and will give 
informed opinion at the appropriate time.
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A three day comprehensive course on the European Rail Traffic Management System

UIC, Paris – 1-3 July 2008

 

We are pleased to inform you that the ERTMS Platform is launching the first session of its ERTMS Training Programme which will be 
held from 1 – 3 July 2008 at UIC Headquarters, 16 rue Jean Rey – 75015 Paris. 

This training session is targeted at managers in decision-making posts in the transport sector in general and the railways in 
particular.  It is also targeted at future ERTMS experts in countries planning to implement ERTMS in the near future.  Extra 
European countries implementing ERTMS components may also be interested in learning more about latest developments of this 
technology.

The objective of this training course is to give a complete overview of the ERTMS in all its features:
background and legal framework and ERA control process;
how it works and what are its components (ETCS, GSM-R, Interlockings);
experience gained by commercial application (ETCS, GSM-R);
ERTMS system evolution and specific solutions (ERTMS Regional, Limited Supervision, In-fill ...);
new generation of interlockings and methodologies for capturing and simulating their functional requirements;
added value of ERTMS for a sustainable transport system (capacity, safety, economics…).

The target groups are: 
managers in decision-making posts in the transport sector in general and in the railways in particular;
staff of Ministries and Local Authorities;
academic institutions, consultants and associations or organisations.

It is open to railway managers as well as the staff of Ministries, Local Authorities, academic institutions, consultants and 
associations or organisations, depending on the number of places available.  Any candidate who cannot be accepted for this 
session will be accepted for a subsequent session.

Participants are expected to attend all sessions in the programme.  The seminar is due to be held in English only and therefore,
participants are expected to have a fluent level in this language.

The speakers are experts on the subjects addressed and will hail mainly from the railways, academic institutions and industry.

The registration fee for the seminar is:
€790 for UIC members
€990 for non UIC members

This fee includes the three-day programme, the working documents, three lunches, and the coffee-breaks for three days and 
the social event on 2 July - hotel and travel costs are not included.  It will be invoiced in advance of the session.

The final programme will be sent early June. Registration forms must arrive by the deadline of 30 May 2007. Participants are 
requested to make their own hotel reservations.  Please make sure your bookings are made as soon as possible in order to 
guarantee the special UIC rate

For more information and for registration, please contact: 
Françoise El Alaoui
Platform ERTMS, Infrastructure Department, International Union of Railways (UIC)
16 rue Jean Rey - F-75015 Paris  
phone: +33 (0)1 44 49 20 62 fax: +33 (0)1 44 49 20 69
e-mail: elalaoui@uic.asso.fr http://ertms.uic.asso.fr
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S ince its introduction in 
1985, the British Rail Style 

SSI has been one of the most popular 
centralised interlocking technologies in the 
world, particularly for high density 
metropolitan networks.  Many of its 
features are still the industry benchmark 
and a large pool of experienced SSI 
designers has been built up, both within 
the railways and the supply industry.  
Unfortunately the SSI hardware platform is 
now obsolescent, its operational software 
is unmaintainable and it cannot be 
incrementally upgraded to provide new 
features.  An alternative technology is 
needed. 

Any new interlocking technology is a 
major investment for both the supplier and 
the customer.  For the supplier, safety 
critical developments of this type are 
extremely expensive.  Strategies are 
needed to make those developments as 
cost effective as possible, both initially and 
through the extended support phase.  
However, the customer’s investment is 
often underestimated, particularly in 
respect of the residual value of their 
historical investment in earlier 
technologies.  

As railways consider the next 
generation of interlocking technology, they 
must be business led rather than 
engineering driven.  Railways are 
businesses, they sell transport services.  
Stopping ‘production’ is expensive and 
often simply unacceptable to their 
passenger and/or freight customers.  The 
amount of disruption that can be tolerated 
when installing or modifying a signalling 
system is reducing rapidly.  This has driven 
the industry towards ‘Keyhole Signalling’, 
the ability to modify an operational railway 
safely, with dependable precision and 
minimal impact on existing services.   

The signalling technology used 
must support such a methodology. 

The European Rail Traffic 
Management System (ERTMS) has 
unwittingly driven much of the 
global signalling market.  It has 
consumed much of the development 
resource of the entire industry; all 
suppliers are looking at ways to exploit 
their investments in the core ERTMS 
platform elements for other market 
segments.  The same platforms are 
therefore being used for other cab 
signalling and automatic train protection 
systems.  In particular, these factors are 
driving the convergence of the safety 
critical platforms used for both mainline 
and metro systems. 

When Invensys Rail Group (IRG) 
identified the need for a new interlocking 
technology, all these factors were 
considered. In particular, IRG saw the 
opportunity to serve the large number of 
customers who already have a significant 
investment in SSI.  This investment takes 
many forms but principally:  

Existing infrastructure – including 
trackside modules, trackside data links, 
interlockings and control systems.  In many 
projects only a fraction of these actually 
need modification; 

Existing designs, i.e. SSI application 
data.  In many cases only a fraction of 
these designs require changing from 
project to project; 

Design and testing skills and an 
associated Body of Knowledge. 

WESTLOCK was the result.  It builds on 
the existing investments in Solid State 
Interlocking (SSI infrastructure), assets 
and skills, so that their value is 
maintained.  Projects, particularly where 
existing SSI based systems are used, are 
made cheaper and quicker to deliver.  
WESTLOCK builds on an existing proven 

product, TRIDENT, and reuses existing 
signalling concepts and components to 
reduce long term support costs and 
provide an optimum mix of proven 
technology and innovative features.  
WESTLOCK is also a core technology for 
IRG’s ERTMS product line, FUTUR. 

There have been previous IRSE News 
articles about WESTLOCK and the trial 
process at Leamington Spa, as part of 
obtaining safety approval for use in the UK.  
IRG is now nearing completion of its first 
competitively tendered project based on 
WESTLOCK, the Hornsby Project in New 
South Wales, Australia. 

The so called ‘Hornsby Project’ is the 
critical first phase of the Rail Clearways 
Project being undertaken by the Transport 
Infrastructure Development Corporation 
(TIDC).  When complete, the modified 
infrastructure reverts to RailCorp to own 
and maintain.  TIDC’s task is to untangle 
Sydney’s metropolitan rail network.  In 
particular, the Hornsby project aims to 
increase operational flexibility at a key 
railway network hub.  It facilitates the turn 
around of passenger trains arriving from 
the Chatswood line to the south. 

The Hornsby stabling yard in central 
Sydney is currently controlled by four BR 
Style SSIs and requires significant 
remodelling.  It was not economic to 
expand the existing SSI interlockings but a 
significant investment existed in the 

A New Generation Interlocking 
for the Hornsby Project 
By Charles Page 

WESTLOCK 
Triple Modular Redundant platform 
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dedicated trackside infrastructure 
associated with those interlockings.  Much 
of that trackside infrastructure does not 
need modification or can be reused if the 
new interlocking is compatible.  

The existing system comprises four SSI 
Interlockings, supplied by IRG in 1999, 
which now have minimal expansion 
capacity.  Hornsby is a complex area and 
much interlocking capacity is taken up with 
just managing the cross-boundary 
(between interlocking) interfaces.  Adding 
capacity for the required track changes, 
plus an interface to the future RailCorp 
control system was not considered 
practical.  

Westinghouse Rail Systems Australia 
(WRSA) successfully proposed the use of 
WESTLOCK.  In effect WESTLOCK is being 
used as part of a ‘heart transplant’ that 
allows the re-use and expansion of the 
existing trackside infrastructure.  It 
provides compatibility with the existing SSI 
trackside functional modules, increased 
processing capacity, reduced response 
times, improved maintenance tools and an 
Ethernet based communications capability 
for remote control and future expansion. 

The project is at an advanced stage.  
Interim Type Approval for the WESTLOCK 
application at Hornsby has been already 
been granted.  

All design testing by IRG is complete.  A 
full set of commissioning type tests were 

successfully conducted during possessions 
over the Christmas period with WESTLOCK 
connected to the existing field equipment.  
WESTLOCK has performed successfully 
throughout.  However, as this is a new 
technology (both locally and globally) the 
customer wishes to conduct a final set of 
reviews and data checks.  The final 
commissioning is scheduled for the 
earliest available possession window, in 
September 2008.  

Hornsby Layout 

Interim Type Approval from RailCorp 

Gently does it 

Feature Number 

TFM 146 

Routes 202 

Signals 61 

Points 41 
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Although the interlocking has been upgraded, conventional SSI TFMs 
are still being used in the field. The Interlocking was targeted as the first 
phase of the WESTLOCK development but a new generation of Input/
output (I/O) devices is also under development for future projects.  

 
However, a slightly different approach is being taken as the current 

SSI datalink imposes significant constraints on the performance and 
capacity of the system.  The solution is to design the new I/O modules to 
communicate using the simultaneously supported Ethernet network.  
Apart from the general performance, flexibility and cost benefits, this also 
expands the possibilities of the system.   

 
By using the WNC (Westinghouse Network Communication) protocol 

over the network the new modules can provide low cost and high 
performance I/O for both WESTLOCK and WESTRACE systems.  
Furthermore, such systems can communicate with each other, both as 
fringe interfaces and where ‘Smart’ or high capacity I/O is required.  

 
The WNC protocol is also used for Radio Block Centre (RBC) to RBC 

communications in FUTUR based ERTMS systems.  IRG was the first 
supplier to develop a truly bi-directional RBC interface and has reached 
agreement with two other ERTMS suppliers to licence this protocol.  As a 
corollary, the WNC protocol is now supported by three out of the ‘Big Six’ 
signalling suppliers and wider licensing discussions are planned.   

 
This raises the possibility of at last having a standardised, network 

based, vital datalink between the signalling products from different 
suppliers.  

 

WESTLOCK successfully completes Leamington Spa Trials  
Network Rail’s Infrastructure System Review Panel (ISRP) has endorsed the Critical 
Review Report for the final stage of Westinghouse Rail Systems’ WESTLOCK trials at 
Leamington Spa. 

This process marks Network Rail’s acceptance of the Leamington Spa trial and 
confirms WESTLOCK as the permanent replacement for the three solid state 
interlockings (SSIs) that were previously in operation. 

The trial programme at Leamington Spa was performed over a series of clearly 
defined stages, beginning with preparatory testing during a number of possessions.  Six 
months of pilot operation followed, with one of the existing SSIs being replaced by 
WESTLOCK, and then a further three months of pilot operation with all three SSIs 
replaced (during the pilot periods, the SSIs were retained as a fallback). 

The final phase of testing saw WESTLOCK operating in permanent configuration for 
one month, without the SSI fallback.  

Successful completion of the Leamington Spa trial paves the way for WESTLOCK to 
be used in signalling schemes throughout the UK, the first of which will be at Glasgow 
Central, where WESTLOCK is specified to be the new interlocking system. 
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Siemens reaches milestone in automatic train 
protection technology trials in the Blue Mountains 

Siemens has reached a major milestone in the trial of European Train 
Control System (ETCS) Automatic Train Protection (ATP) technology, part of 
a wider trial being undertaken by RailCorp in the Blue Mountains.   

Automatic Train Protection (ATP) technology overrides a train’s controls 
to apply the brakes in the event a train is about to pass a danger point or 
exceed speed limits. 

Under the trial RailCorp awarded contracts worth $13 million to 
Siemens and two other ETCS manufacturer consortiums in May 2007 to 
conduct trials of their ATP systems to prove that each supplier’s train 
system is interoperable with each other’s trackside system. 

Siemens was scheduled as the first supplier to conduct the trial, 
reaching a major milestone, with the installation of ETCS technology in a 
train and also on the trackside.  This enabled the first ETCS equipped train 
to travel over an ETCS fitted track in Australia. 

As a system supplier with more than 200 train control system 
customers in 45 countries, Siemens has been heavily involved in the 
technical standardisation of ETCS from the very beginning.  Trainguard® is 
the Siemens solution for the standardised ETCS automatic train control 
system and, as such, has a reputation for unique planning and implemen-
tation competence as related to ETCS in the international rail market.   

Martin Green, Siemens ATP Project Manager, said: “An ATP system 
offers many innovative benefits.  By use of an ATP system an onboard computer will analyse the speed and braking pattern of a train and 
intervene if it anticipates a train is in danger.  For example, if a driver fails to slow down sufficiently when approaching a red signal, a 
lower speed limit zone or a worksite, the train’s brakes will automatically be applied.  ETCS further enhances the benefits of ATP by 
providing standardisation that ensures all suppliers of ETCS track and train systems are interoperable with each other”. 

Siemens has worked with RailCorp to trial this new technology over a section of rail infrastructure in the Blue Mountains, New South 
Wales, Australia.  The remaining trial runs are now taking place on three separate sections of the Blue Mountains Line between Penrith 
and Mt Victoria. 

Paul Bennett, Executive General Manager, Siemens Transportation Systems, said: “The Siemens team is excited to be involved in the 
trial of this technology, which will ultimately lead to improvements in passenger and staff safety.  

“Our continuing customer focus allows us to develop even more comprehensive mobility solutions covering the entire range of 
transportation and logistic solutions.  The supply and involvement of this pilot testing of an ETCS ATP system is a strong and innovative 
leap forward to achieving a complete mobility vision in Australia.” 

 

Signalling Record Society Spring York Meeting 2008 

The Spring York meeting will be held on Saturday 17 May 2008, at the St. Bede’s Pastoral Centre, 21 Blossom Street, York YO2 2AD   
telephone +44 (0)1904 – 464900.  This is the usual venue, and is about a three minute walk away from the station.   
A map showing the location of the Centre is available free from the organiser, Chris Woolstenholmes, e-mail Librarian@ner.org.uk.   
The programme for the day is as follows:- 

10:00 Meeting Room opens  -  coffee/tea and biscuits  -  self-service. 
11:00 “Remembering John M. Boyes” – John Midcalf presents a selection of slides from the collection of the late  

John Boyes, S & T Engineer, North Yorkshire Moors Railway, 1968 – 2006. 
13:00 Lunch (pre-booked, see details below) 
14:15 “Signalling in Hull and Its Environs” – a further instalment of images from the collection of, and presented by, Mick 

Nicholson, Signalman, Hull Paragon, Network Rail. 
16:30 Finish of formal business 
17:00 Meeting Room closes 

A lunch menu will be circulated between 10:00 and 10:45 and members will be able to order a wide variety of meals, which will be ready 
at reserved tables in the Bar Convent, next to the Pastoral Centre.  

Members are reminded that the Centre does not permit the consumption of food or drink in the Meeting Room.  They may, however, 
wish to bring their own packed lunches to eat in the pleasant, quiet garden at the rear of the Centre.   

Members are encouraged to bring photographs and artefacts, books, drawings, paperwork and any other items of interest for display 
and discussion, exchange or sale. 



 

 

Issue 133             April 2008 12 

INTERVIEW IR
SE

 

IR
SE

 

NEWS 

What and when was your first contact with 
the IRSE and when did you join the IRSE?  
I do not remember my first contact with the 
IRSE but I was given an application form 
on the day I joined BR and told to fill it 
in............there was no choice!! 

What is your current role within 
Bombardier Transportation? 
I am Chief Project Engineer and Head of 
the Mass Transit Product Line, I also 
deputise for the Vice President of 
Engineering and Product Development. 

Are you looking forward to your year as 
President? 
Very much so, it is a great honour and a 
privilege to be selected to lead the 
Institution. 

How will your experiences working around 
the world assist you as President? 
I hope to widen the view of all members to 
other aspects of our industry and continue 
to further develop the Institution as a 
global body. 

What do you personally want to achieve as 
President during your year of office? 
I wish to encourage some reflective thought 
amongst our membership on our contribution 
to the railway industry at large.  Do we all 
contribute to progressing and improving 
the industry in which we all work?  Do we 
speak up as professional engineers on 
matters which we know could be improved?  
Do we influence the direction of our 
industry locally and globally? 

What has been the biggest influence to 
you during your career? 
Moving from working for British Rail into 
the private sector with the former M L 
Engineering and then being exposed to 
many railway cultures and ways of working 
thus broadening my experience and 
horizons within the global railway industry. 

What are your thoughts regarding the 
election process of members and fellows 
to council? 
Much thought is given to the composition 
of Council such that it best represents the 
industry at large, with a combination of 
Suppliers, Infrastructure Providers and 
Consultants in both Signalling and Telecom-
munications.  Overseas representatives are 
also encouraged and with today’s meetings 
technology we can have representatives 
from any part of the globe participating.  It 
is the Institution’s responsibility to ensure 
it has adequate support to carry out its 
business, however the membership at 
large can also propose candidates for 
election and then voting by the membership 
determines the successful candidates. 

What has been your finest moment as a 
Signal Engineer? 
I was heavily involved in the Berks & Hants 
resignalling scheme on the Great Western 
Railway and was part of the final commission-
ing during 1978.  In those days we could 
design, install and commission signalling 
systems......... 

Have there been any low points in your 
career? 
No, not really, everyday of my working 
career has been interesting and varied.   
I have never not wanted to go to work!! 

How do you see the role of the world-wide 
Sections within the IRSE? 
The role is clear; to help educate and 
develop the whole Institution in the ways 
our industry operates globally.  We can all 
learn from others about different ways of 
developing and delivering systems whilst 
also providing support and development 
for members in the respective sections. 

What are your thoughts regarding the 
International Technical Committee and its 
direction? 
The ITC provides a balanced view on the  

topics it investigates and reports on.  We 
all need to understand that doing things 
differently does not make it incorrect, it is 
just different.  The ITC brings a wide range 
of experience from many countries and we 
need to continue to use their diverse 
opinions and experiences to further 
enhance the Institution's knowledge base. 

What is your message to the world-wide 
industry regarding the value of joining the 
Institution? 
The benefits of joining the IRSE are varied 
and different for all.  For some information 
and comprehensive Books of Knowledge 
provide benefit, for others sharing 
information and meeting other signalling 
professionals at Conferences or Section 
meetings are beneficial.  The world of 
Signalling & Telecommunications is 
relatively small and we can all benefit by 
being part of an Institution which prides 
itself on maintaining high standards of 
competence within its membership 
through education, training and learning 
through its varied programme of events. 

Do you think versions of ERTMS and GSM-R 
will appear in the Far East and other 
places around the world? 
Absolutely, contracts are already in place 
to supply ERTMS systems to many Asian 
countries.  There are also Technology 
Transfer contracts which will allow many 
systems to be supplied and commissioned 
by local suppliers. 

What are your thoughts regarding the IRSE 
Exam and how can the success rate be 
improved? 
I consider that the IRSE exam, as it is 
currently formatted, has limited value 
outside of the UK or other countries where 
British practice is dominant.  It continues 
to be an excellent benchmark for many, 
but I consider that alternative methods of 
competence and knowledge testing, for 
many of our non UK members, needs to be 
found in order to provide a comparative 
method of examination. 

Where do you see railway signalling and 
telecommunications in the future? 
I continue to believe that eventually we will 
see intelligent On-board systems which 
fully control the Movement Authority 
process, including calling points when 
required, with no other lineside equipment 
needed, effectively having interlocking on 
trains.  These systems will also manage 
fuel efficiency with timetable requirements 
to minimise energy use and will permit 
mixed traffic operation. 

A Word with 
Alan Fisher 

Another exclusive interview from the 
IRSE NEWS, this time with our 
President-elect. 

Alan will take over the reins on  
25 April at this year’s AGM.   

We recently posed a number of 
questions to him regarding his past, 
present and future thoughts, opinions 
and feedback. 
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On  Indian Railways under normal 
arrangements, in a colour light 

signalling territory, information about the diverging routes 
are communicated to the driver by providing colour light 
route indicators of the junction type  where speeds are 
greater than 15 km/h in the yard or multi-lamp type where 
the speed is less.  On the other hand, in semaphore 
signalling territory, this information is conveyed by providing 
separate signal arms for each line on the same post, where 
the signal meant for the main (high speed) line is taller than 
the rest, which are for loop lines (see picture below of  
semaphore signals at Basmat).  

However, the signals numbered 245/246 and 219/220 in 
Barauni Junction yard, in spite of being colour light signals, have 
been split and provided on the same post, just like bracketed 
(two-doll) semaphore signals.  

 
Barauni Junction is an important railway station in North 

India.  Located in the state of Bihar, it is a four way junction on an 
important East-West railway corridor and acts as gateway to the 
North East Frontier region of India.  Towards the south is an 
important Rail/Road bridge over the river Ganges which provides 
access to the Southern and Western part of the country.  

 
In order to reduce detentions to non-stopping trains, 

particularly the goods trains, a by-pass is provided on the Eastern 
end of the yard.  This facilitates direct movement of trains from 
south to east and vice versa without entering the yard.  The 
signals numbered 245 and 246 are provided for controlling entry 
into Barauni from the East and similar signals, numbered 219 
and 220, are provided for controlling entry from the South. 

Interesting Signals No.100 
Barauni Junction  
by Kapil Khanna 
 
photos:  Semaphore signal: Sachin Balwatkar, courtesy www.irfca.org     
   Colour light signals by the author 

Signals 245 and 246  on the East Line at Barauni Junction 
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Only one of the two signals in the pair can be cleared at a 
time.  Signal numbered 246 is meant for the movements 
through the ‘Barauni by-pass’ directly towards the south line, 
duly by-passing Barauni station.  On the other hand the signal 
numbered 245 is meant for movements towards the Barauni 
station.  

 
To indicate the line number on to which the train is being 

received in Barauni station, this signal also has a ‘multi-lamp 
route indicator’ which displays the line number. 

 

Signals 219 and 220 on the West Line  

Curiosity Corner 
Congratulations and thanks for the information on the picture in Issue 132 to CCharlesLung.  His letter appears in our Feedback section. 
We confess that we did miss the fact there was a big red label telling you where it was. 
 
Many thanks to the Editor for supplying this month’s picture.  Can you identify what and where it is?   
We look forward to your responses in due course.  The Contact details can be found on the News View page of this magazine. 
As always, please feel free to forward your high quality pictures for inclusion within this feature in the near future. 
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As my interest is in 
modern signalling 

equipment, I utilized the Thorrowgood 
Scholarship as an opportunity to broaden 
my knowledge about ERTMS.  Switzerland 
and the Netherlands emerged as choice 
destinations as these had installations 
where ERTMS had either been commiss-
ioned or is being installed

I chose to visit the Rothrist - Mattstetten
line in Switzerland (ALSTOM ATLASTM 

system) and the Amsterdam – Utrecht line 
in the Netherlands (Bombardier Transport-
ation INTERFLO system).  These lines were 
chosen as both are installed with ERTMS 
Level 2 equipment.

The tour lasted for 11 days from 29 
Oct 2007 to 9 Nov 2007.  I flew from 
Dubai Airport to Zurich, Switzerland on the 
29 from where I travelled to Bern by train.

Day 1 ALSTOM, Biel

ATLAS™ is a range of fully operational 
ERTMS solutions provided by ALSTOM.  It 
is a modular solution with different 
functional levels, ATLAS 100™, 200™ and 
300™ are the functional levels referring to 
ERTMS Level 1, 2 and 3 respectively.

At ALSTOM, I was briefed about the 
Mattstetten-Rothrist (NBS) project in 
Switzerland, which is one of the major 
successes with ERTMS.  The new line is 
one of the important railways in 
Switzerland and the core of the concept 
‘Rail 2000’ [a program of the Swiss Railway to 
improve connections between larger cities and reduce 

travelling time] and is now operational with 
ATLASTM.

As a part of this project, most of the 
trains were equipped with ATLAS 200™ 
train subsystem.  ATLAS 200™ is a radio 
based train control system.  Movement 
authorities are generated trackside and 
are transmitted to the train via radio. 

EuroBalises are used as spot 
transmission devices mainly for location 
reference.

ATLAS 200TM train subsystem 
comprises:

European Vital Computer 
(EVC);

Driver Machine Interface 
(DMI);

EuroBalise Antenna/
Reader;

Accelerometer;
Wheel sensors/

Tachometers;
Doppler radar;
Cab radio/GSM-R;
Juridical Recorder unit 

(JRU).

An additional second Driver Machine Inter-
face was fitted in the vehicles as requested
by the Swiss Federal Railways (SBB).

Some of the main functions of ATLAS 
200™ train subsystem are:

Calculation of the dynamic speed 
profile, taking into account the train 
running characteristics which are 
known on-board;
Comparison of the actual train speed 
with the permitted speed and 
application of the brakes if necessary;
Cab display to the driver.

The ATLAS 200™ system has been 
designed with diversity to increase the 
overall system availability.

ALSTOM train borne equipment, 
Trackside comprises of ALSTOM’s Radio 
Block Center, Siemens’s Balises, Siemens 
& Nokia’s GSM-R Network and Thales 
electronic interlocking.

ALSTOM has built an integrated test 
bench at Biel with all the above equipment 
(Except GSM-R Network so a direct 
connection was made between RBC and 
on board equipment).  The test bench has 
been a key tool for the simulation, 
presentation, software verification, train-
track integration, demonstration and 
validation of the whole Signalling system.

This test bench is currently used for 
Post commissioning modifications.

Thorrowgood Scholarship 2007
Study Tour Report
by Sarvepalli Mohanakrishnan
Design Engineer - Atkins Rail Signalling, Sharjah
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Day 2 Riding the Pendolino on 
the New Lötschberg base tunnel 

The Lötschberg tunnel is 35 km long and is 
the first of the new transalpine rail routes.  
It is a key element in the Rotterdam – 
Genoa corridor linking northern and 
southern Europe.  The tunnel was opened 
15 June 2007 for commercial freight, 
while testing for ERTMS Level 2 continued.  

I was briefed by the lead tester about 
the testing activities planned for the day. I 
was delighted to learn that the plan was to 
trial run a loco at 250 km/h under the 
supervision of ERTMS.  I got an opportunity 
to travel in the cab with the testers which 
was a welcome improvisation to the 
itinerary. 

For this trial run the train was brought 
from Bern to Lötschberg tunnel under the 
supervision of line-side signals, the ERTMS 
was working on Level 0 mode which meant 
the driver had to drive as if no ERTMS was 
present.  The Lötschberg tunnel is 
equipped with ERTMS Level 2 Equipment 
and GSM-R (Via Radiating Cables) and the 
driver switched to ERTMS Level 2 full 
supervision mode, the train picked up 
speed and reached a thrilling 251 km/h!  
The experience was really memorable. 

This was also an opportunity to see the 
on-board ERTMS equipments installed on 
the Pendolino by ALSTOM. 

During the extensive testing since June 
2007, a software error was identified in 
the new reversible functionality, which 
resulted in modifications to around 450 
locomotives. 

Day 3 Visit to SBB Maintenance 
Depot 

SBB is the Infrastructure controller and 
main Train Operating Company in 
Switzerland.  The visit to the maintenance 
depot was to see the equipment used in 
maintenance. 

SBB use Mer Mec train for their 
maintenance activities.  The train has 
devices installed on top and bottom to 
read measurements of Overhead 
Equipment, track alignment and other 
track mounted equipment.  ERTMS balise 
reader and GSM-R antennas had been 
recently added to this train.  The 
measurements taken are stored on the on-
board computers. This data is for 
maintenance personnel to view online and 
also offline. 

I was excited to see the measurements 
taken from train which had elaborate 

details of track geometry, rail profile, OHL 
geometry, pantograph interaction, arcing, 
ERTMS balises and Train protection 
system transmitters, GSM-R.  The 
engineers explained how it was really 
useful in carrying out the preventive 
maintenance and thus minimising the train 
delays.  SBB has an excellent record (98% 
of trains on time) and this is thanks to 
such developments 

Day  4 Travelling with the driver 
on the New Mattstetten – 
Rothrist Line 

This was a chance for me, as a signalling 
designer, to observe the driver and to 
understand his perspective 

The Mattstetten – Rothrist Line is 
installed with an ERTMS Level 2 system.  
The conventional signalling which was 
installed during an earlier phase had 
become redundant after implementation 
of ERTMS.  SBB is planning to remove 
these signals.  While travelling, I observed 
the information displayed on the Driver 
Machine Interface (DMI).  The train is 
equipped with ERTMS together with 
Conventional ATP system as it has to run 
on tracks which were not equipped with 
ERTMS.  My ride started from Bern where 
the train ran under supervision of lineside 
signals (ERTMS level 0 modes).  When we 

approached the point of commencement 
of ERTMS level 2, there was an indication 
received from announcement balises.  The 
driver acknowledged the indication 
displayed and switched to drive on ERTMS 
Level 2.  The GSM-R antenna was 
searching for ERTMS signal and once it 
received the signal, ERTMS Level 2 mode 
started in full operation. 

In this mode, the driver was driving 
according to his DMI screen (although the 
lineside signals still exist and show the 
equivalent aspects).  According to 
operating rules the ERTMS took 
precedence in case of any mismatch 
between ERTMS and Conventional 
Signalling. 

The train reached the maximum line 
speed of 200  km/h under ERTMS 
supervision. 

Day 5 and Day 6 Sightseeing 

After a week of travel and excitement the 
weekend was a chance to see the 
beautiful Switzerland.  I visited a couple 
tourist attractions such as Jungfraujoch 
mountain etc. before traveling to 
Amsterdam, Netherlands for another fun-
filled informative week. 

Day 7 Arcadis,  Amersfoort 

I visited the Engineering Design Office of 
Arcadis in Amersfoort.  I was briefed about 

GSM-R Antennas on top of Mer Mec Train  
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the organizational structure of Dutch 
railways by Mr. Martijn Huibers, a project 
manager in Arcadis and Mr. Jan Oonincx, 
the IRSE Vice president, Netherlands and 
also the Director of Signalling Department 
in Arcadis.  They also briefed me on the 
current ERTMS projects in Netherlands.  I 
also visited the railway training institute in 
Amersfoort with them.  It was an excellent 
opportunity to appreciate the signalling 
equipment used in Netherlands.

ProRail is the network infrastructure 
manager for Netherlands Railways.  Their 
area of activity stretches across more than 
6500 km of track.  One million passengers 
and 100 000 tons of freight are 
transported daily.

The current ERTMS projects in 
Netherlands are

Amsterdam-Utrecht
The Amsterdam-Utrecht line is part of the 
Trans-European Network (TEN) high-speed
route linking Amsterdam, Utrecht, Arnhem 
and Germany.  Bombardier Transportation 
is responsible for design, installation and 
Testing of this project.

BetuweRoute
The BetuweRoute is a new railway in the 
Netherlands which connects the port of 
Rotterdam with the German network and 
forms part of the TEN conventional line to 
Genoa.

The line has been designed for freight 
traffic with maximum speeds of 120 km/h,
and is equipped with 25 kV a.c. traction 
power supply.  ALSTOM is responsible for 
the Signalling discipline.

HSL South
The HSL (High Speed Line) South is part of 
the Amsterdam - Rotterdam – Brussels -
Paris high speed line.  The line is electrified 
at 25 kV a.c. The Main Signalling contractor 
for this project is Siemens.

Day 8 Bombardier
Transportation, Amsterdam

I visited the Bombardier office in 
Amsterdam.  Bombardier is responsible for 
design, supply, install, test and 
commission an ERTMS Level 2 system.  
Bombardier is providing INTERFLO 450 
solution which allows ERTMS Level 2 
operation characterisied by the wayside 
system providing continuously updated 
information to the train to ensure safe 
operation.  Information regarding 
movement authority, gradients, permitted 
speeds and distances to the track balises 
is communicated via a GSM-R radio 
system from the radio block centre.  
Additional train positioning information is 
provided by Eurobalises which 
communicate with the train as the train 
passes.  The information received through 

the radio and from the Eurobalises is 
processed onboard and presented to the 
driver through a cab-mounted driver’s 
graphical colour display panel.

The Amsterdam – Utrecht line is being 
controlled by eight interlockings.  Bombardier
is working on to improve the capacity of 
the interlockings to replace the eight 
interlockings with just two interlockings.

Scope of the Amsterdam –Utrecht 
Project:

Mixed Signalling – Supports ERTMS 
Level 2 & Conventionally equipped 
trains;
2 RBC, approximately 400 fixed balise 
groups;
30.5km  4-track main line fully bi-
directional;
5 stations with controllable 
infrastructure elements;
3 major junctions;
500+ Trains per day - one of the 
busiest lines in Europe.

This is a dual signalling system able to 
signal both trains equipped with ERTMS or 
the existing national ATP system. The 
project was being implemented in two 
phases.  In the first phase the lines were 
commissioned with conventional signaling.

The second phase is in progress. In 
this phase the lines will be implemented 
with ERTMS Level 2 equipment.
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The testing of the ERTMS Level 2 
system is planned to be carried in parallel 
to and independently of the system in 
operation. 

Details of the testing: 
A Telegram Sniffer reads commands and 
indications at the VIA-VPT interface and 
feeds it into the parallel system.  A Yard 
Simulator combines track occupations 
read on-line from the  ERTMS Level 0 (L0) 
system (Conventional Signalling system) 
and simulation of points and signals, and 
thus generates the impression of a 
complete “wayside environment” to the 
parallel system. 

By feeding L0 commands to the 
parallel system under test, this system 
sets the same routes as the L0 system in 
operation. 

The Advantages of this type of testing 
are changes can be made easily to the 
software in the parallel system 
independent of L0 operation and safety 
case is simplified. 

Day 9 ALSTOM and RET metro: 

The ALSTOM office in Utrecht is working on 
the BetuweRoute project and a few 
Interlocking renewal projects for ProRail.  
ALSTOM has replaced some old relay 
interlocking with their computer based 
interlocking.  There is a laboratory in their 
office for testing the logic of the 
interlocking.  Software was developed to 
test the Interlocking by simulating different 
sequences automatically which was 
programmed based on signalling 
principles.  A report is generated at the 
end of this testing to highlight the errors 
found in the interlocking. 

I visited the metro station Nesselande 
in Rotterdam, where ALSTOM has provided 
SMARTLOCK 200 type interlocking.  
SMARTLOCK 200 is a computer based 
interlocking for large configuration with up 
to 100 routes. 

RET (Rotterdamse Elektrische Tram) is 
the main public transport operator in 
Rotterdam, the Netherlands.  It currently 
operates bus lines, tram lines and two 
metro/light rail lines in Rotterdam and the 
surrounding municipalities.  

The metro in the Rotterdam is working 
with Cab Signalling.  The Movement 
Authority is communicated to the train 
through coded track circuits.  There are 8 
frequencies used to indicate 8 different 
speeds.  The frequency to be 
communicated will be decided by the 

interlocking.  Then the selected frequency 
will be transmitted to the train via a coded 
track circuit transmitter.  The receiver 
onboard will receive this signal and give a 
speed indication to the driver.  Axle 
counters are used for train detection. 

All the metro operations are controlled 
by a central traffic controlling centre.  
Automatic Route Setting is used for normal 
timetabled movements. 

Day 10  
NedTrain Maintenance depot: 

In the last part of my tour I visited Ned 
train maintenance depot in Tilburg.  
NedTrain carries out the maintenance, 
cleaning and overhaul of rolling stock and 
the refurbishment and engineering of 
trains, locomotives, light rail vehicles and 
components such as traction motors, 
brake systems, bogies and wheel sets.  
NedTrain is involved right from the initial 
design phase of a new train. 

NedTrain is involved in retrofitting 
ERTMS equipment on old locomotives in 
collaboration with the suppliers. 

RET Metro Train Cabin 
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It was interesting to know the problems 
faced by NedTrain during implementation.  
Some of the issues considered while 
installing ERTMS equipments:

Screen contrast during night also to 
be tested as it is likely to affect driver 
eye sight.;
Angle of DMI screen should be 
properly adjusted so that the DMI 
screen display will not be displayed on 
the front mirror of the cab;
Working under train when Balise 
reader is active is dangerous;
Placing Input/output cards near DMI 
to reduce cabling and save some 
space.

Findings and conclusion:

The tour has given me an appreciation of 
ERTMS systems in Switzerland and the 
Netherlands.  By way of conclusion, I would 
like to mention some points based on the 
approaches taken for implementing ETCS.

Migration strategy:
Both Switzerland and the Netherlands 
have found out after detailed studies that 
ERTMS Level 1 is not suitable for large-
scale national implementation, and came 
up with different solutions.

SBB decided to introduce a new ERTMS 
mode called “ERTMS Level 1 Limited
Supervision”.  ERTMS Level 1 LS is similar 
to their National ATP systems ZUB and 
SIGNUM.  The national trains continue to 
run with existing ATP systems on board the 
train whereas the trackside ATP transmitters
will be replaced by European Transmission 
Modules (ETM).  ETM will transmit data in 
two telegram formats, one compatible to 
ERTMS Specification and other compatible 
with the existing ATP codes.  LS mode avoids 
compulsory investments in equipping train 
fleets and infrastructure because it is 
compatible with either ERTMS or existing 
national systems,  However, it is yet to be 
approved by EU as a new ERTMS mode.

ProRail is focusing on Level 2 for the 
time being, but its objective is to 
implement Level 3 in future.  Further the 
introduction of ERTMS in the Netherlands 
should be done by migration, with dual-
signalling and STM-ATB. 

Automatische Trein Beinvloeding 
Specific Transmission Module (STM ATB) is 
train borne equipment used in combination
with ERTMS. 

It provides the functionality of the 
existing ATB train control system but puts 
the information on the standard ERTMS 
cab display.

Speed Signalling:
Switzerland and the Netherlands both 
follow speed signalling so it is relatively 
easier for them to adopt ERTMS than 
countries which follow route signalling.

Validation of the system prior to full
revenue service

In both countries, the testing of ERTMS 
system is planned to be carried out in 
parallel to the normal operations.  This 
method ensures the reliability of the 
system and demonstrates the 
performance of system in order to get 
validation prior to full revenue service.

Interoperability with other manufacture
equipments and other networks

Both countries have addressed this 
problem by planning system integration 
activities well in advance.  The 
interoperability testing is being carried out 
in laboratories and also on track to ensure 
the compatibility of equipment from 
different manufacturers.  The 
Infrastructure controller is responsible to 
arrange for this interoperability testing.

Managing the change in specification
Both countries have started implementing 
ETCS based on Systems Requirement 
Specification Version 2.2.2c/2.3.0.  
Version 2.3.0 is an interim solution to 
improve compatibility of the existing 
schemes 2.2.2c without the full 
functionality of version 3.0.0 which is 

under development by the European Rail 
Agency (ERA). 

It is a big challenge to countries which 
have already have ETCS in operation to 
upgrade to SRS 3.0.0 as the number of 
control centers and equipped trains will 
have increased by then.  Though ERA 
System Version management document 
details how to address this challenge, it 
will be a huge change which may be 
uneconomical, so the new software must 
therefore be backward compatible with the 
old.
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In the beginning 

When a number of likeminded individuals 
decide to meet and cooperate with each 
other for some common purpose it is likely 
that they will wish to form a group or 
society to create an identity and to 
facilitate their specialist interests.  Whilst 
the group remains small and informal it is 
possible to pursue their interests without 
much in the way of organisation.  However 
if the group gets bigger and especially if 
money becomes involved, for example 
because it becomes necessary to incur 
costs for hiring premises for meetings etc. 
then some sort of formal structure will be 
required.  Since 1891 the senior signal 
engineers of the railway companies in 
Great Britain had been meeting twice a 
year in the Association of Railway 
Companies’ Signal Superintendents and 
Signal Engineers to discuss matters of 
common interest and to agree the 
adoption of standard practices in signal 
engineering for their railways.  As the years 
passed it became clear that some form of 
association was desired to enable signal 
engineers in general, irrespective of their 
employing Company or position in the 
Company, (and not just the bosses who 
were meeting in the Association referred to 
above), to meet and exchange ideas and 
views, and to develop their knowledge of 
the practice of signal engineering.  This 
was the situation that our forefathers 
faced in 1912 and which prompted them 
to take action to formalise their meeting 
arrangements and to create the Institution 
of Railway Signal Engineers. 

The Law 

In the UK (as in many other countries in 
the world) there are legal requirements 
that govern setting up associations such 
as ours.  The Companies Act is the relevant 
law and requires that a company is formed 
and registered with Companies House (the 
regulatory authority in the UK for all 
companies).  The aims for which the 
association has been established and the 
rules by which the association will be 
governed have to be written down and 
sent to Companies House for record 
purposes.  The accounts of the Association 
have to be audited annually and these also 
have to be sent to Companies House for 
filing for regulatory purposes.  A fine is 
incurred if the accounts are filed late. 

The aims of the association have to be 
stated in a formal document called a 
Memorandum of Association, and the rules 
that govern the activities of the association 
are stated in a formal document called the 
Articles of Association.  The purpose of 
these documents is to define what the 
association has been set up to do and how 
it will do these things; who can be 
members of the association and what 
rights and obligations they have; how the 
association will be managed; how money 
will be accounted for and, if it should 
become necessary, how the association 
shall be wound up.  It can readily be 
appreciated that these documents are 
crucially important and must be accurately 
drawn up.  This is done with the benefit of 
legal advice from a Solicitor specialising in 
company law. 

The IRSE Memorandum of 
Association 

The IRSE was formally set up as a 
company, registered No 125685, on  
11 November 1912 with its registered 
office in England. 

The aims of the Institution are clearly 
stated in our Memorandum of Association 
and they are:- 

a) The advancement for the public 
benefit of the science and practice of 
signalling (which shall mean the whole of 
the apparatus, electrical, mechanical or 
otherwise, methods, regulations and 
principles whereby the movement of 
railway or other traffic is controlled) by the 
promotion of research, the collection and 
publication of educational material and 
the holding of conferences, seminars and 
meetings. 

b) The maintenance of high 
standards of practice and professional 
care amongst those working within the 
industry and the promotion of improved 
safety standards for the protection of the 
general public. 

 
Our founder members produced these 

definitions of signalling and its purpose 
nearly 100 years ago.  They are astonishing 
for three reasons. Firstly for their simplicity, 
secondly for their comprehensiveness, and 
thirdly for their timelessness.  These 
definitions can hardly be bettered today. 
Notice that they say nothing about the 
technology or the type of apparatus to be 
used.  This was no accident but was 
illustrative of the longsighted vision of 
these pioneers of the signalling profession.  
The statements are all embracing and 
therefore include telecommunications! 

It should be the aim of the railway 
signalling professional to utilise any 
appropriate technology to achieve the 
purpose of controlling train movements 
safely.  Signalling does not mean blindly 
clinging to traditional systems and 
methods, tried and tested over time 
though they may be.  It should mean 
actively seeking out newer, safer, cheaper, 
more appropriate ways of achieving the 
objective. 

Contrary to popular belief, signal 
engineers as a profession are not really 
staid, conservative, traditionalists by 
nature (despite our collective efforts to 
create this impression!).  A profession that 
has routinely successfully applied evolving 
technology to achieve its aims can hardly 

The IRSE Council 
What are Articles/Byelaws?  
What does Council do? 

 
by Ken Burrage 

PART 1. The ARTICLES and BYELAWS 

Responses received from the recent members’ survey show that members would 
appreciate a simple explanation of how our Institution is governed and managed. 
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be described in all fairness as conservative,
unwilling to change or traditionalist!

Whether it is mechanical, hydraulic, 
pneumatic, electrical, electronic, computer 
or telecommunications technology, 
information technology or digital radio, the 
signalling profession has used and applied 
all of these technologies to provide 
facilities for working traffic and ensuring 
safety.  And it will go on doing so for many 
years to come as long as each generation 
of signal engineers is fired with the same 
enthusiasm, commitment and competence 
of our predecessors.

The IRSE Articles of
Association

The rules that state how the Institution is 
to be run are contained in the Articles of 
Association.  The Articles define all the 
most important matters concerning the 
existence and management of the IRSE 
and can only be altered by a special 
resolution passed by a majority vote of the 
corporate members at an extraordinary 
general meeting of the Institution called for 
the purpose.  The Articles define the 
classes of membership of the IRSE and the 
entitlement for members to use 
designatory letters after their names, the 
rights and obligations of members, the 
procedure for the Annual General Meeting 
and for any Extraordinary General Meeting 
called to pass a special resolution, the 
voting rights of members, how members 
are elected to serve as Officers of the 
Institution and members of Council, the 
powers of the Council, how the 

proceedings of Council are to be conducted, 
and how the accounts of the Institution are 
to be kept, audited and made available for 
inspection by members.

The IRSE Byelaws

As noted above, the Articles deal with the 
most important issues concerning the 
management of the IRSE and can only be 
altered by a majority vote of the corporate 
members.  Normally this would only be 
necessary on rare occasions.  However 
there are some administration matters 
that Council need to keep under review 
and update regularly.  To facilitate this one 
of the important powers granted to the 
Council is the power to make its own 
Byelaws to deal with these routine 
administration matters.  A Byelaw is the 
technical name given to a subordinate rule 
defining a procedure.  The Articles permit 
the Council to make such Byelaws as they 
may consider desirable or necessary and 
amend or cancel them as they may think 
proper, provided always that the Byelaws 
do not conflict with, vary or amend 
anything contained in the higher level 
Memorandum or Articles documents.  The 
Byelaws deal with the qualifications to 
become a member of the institution, how 
applications for membership are to be 
processed, the subscription fees for 
membership, resignation from 
membership, the establishment of IRSE 
local sections and how they should be run, 
and the appointment of IRSE Country Vice-
Presidents.

So finally

Summarising this introduction to how the 
IRSE is governed:

The IRSE is a membership 
organisation controlled by law as a 
registered company;
The Memorandum of Association 
defines the aims of the IRSE;
The IRSE is governed and managed by 
a board of company Directors that we 
call the IRSE Council;
How the Council must manage the 
company to fulfil the aims of the IRSE 
is defined by law in the Articles of 
Association;
Administrative matters requiring 
regular attention by Council are 
defined in subordinate rules called 
the Byelaws.

The IRSE is also registered as a Charity, 
Registered No 1046999, because its 
activities are for the benefit and protection 
of the general public.  As a registered 
Charity there are tax advantages in the 
treatment of the Institution finances and 
any surplus money can only be used to 
further the aims of the Institution.

The Articles and Byelaws can be 
viewed on the IRSE website at 
http://www.irse.org/About.html

The IRSE entry in the Register of 
Companies can be viewed on this link to 
the Companies House website:

http://wck2.companieshouse.gov.uk/
e01113a53d104667e90b44ef6dfcf2a9/
wcframe?name=accessCompanyInfo
and enter the IRSE company registered 
number 125685 in the search area.

The IRSE entry in the register of 
Charities can be viewed on the Charity 
Commission website at:

http://www.charity-
commission.gov.uk/registeredcharities/
showcharity.asp?chyno=1046999

PART 2. WHAT DOES COUNCIL DO?

To follow in the next issue of IRSE NEWS 

The IRSE Council in session
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The Chairman, TTony Kornas, welcomed 20 members and two 
visitors to the first Technical Meeting of 2008. 

Tony introduced MMark Clayton, PPP Train & RTS Systems 
Engineer, Westinghouse Rail Systems and invited him to give his 
paper, “Distance to Go - Radio”. Mark had stepped in because 
the original speaker Richard Roberts was unavailable due to 
work commitments.  Mark began by explaining a little bit about 
his background, how he worked on reactor protection systems for 
the nuclear industry before joining Westinghouse to work on the 
Jubilee Line extension moving block project. 

In the early days Westinghouse (WRSL) had a technology tie 
up with Union Switch &Signal Company, which gave them access 
to the coded cab signalling system, which was trialled on steam 
locomotives in the UK.  This was intended to give the driver an 
indication of the signal ahead. 

When Dr. Robert Dell, who was the Chief Signal Engineer for 
London Transport, visited America he came back fired up with 
the idea that the new Victoria Line should make use of coded 
cab signals to provide automatic train operation.  At that time 
there were regular technical liaison meetings between 
Westinghouse and London Transport, at one of these this idea 
was discussed.  From this equipment development and a trial 
operation was conducted at South Acton on the District Line.  In 
1964, following the success of this trial, it was extended to a 
passenger service trial on the Central Line.  The success of these 
trials enabled the Victoria Line to open with the new Automatic 
Train Control (ATC) system.   

The four Automatic Train Protection (ATP) codes provide three 
maximum safe speed values, 55 mph (90 km/h), 25 mph 
(40 km/h) and 0, i.e. a positive stop.  The 25 mph applies to the 
180 and 270 codes one of which provides for coasting, the other 
for motoring up to 25 mph.  The 420 code allows the train to run 
with full motors continuously, the maximum speed of 55 mph is 
ensured by the Rolling Stock mechanical governor.  The 120 
code is for track circuit operation alone and results in the 
emergency brakes being applied by the ATP, i.e. a maximum safe 
speed of zero.  Spot loops provide braking and coasting 
commands to the Automatic Train Operation (ATO), 20 kHz for 
braking, and then a sequence of loops to cover station stops with 
the every 100 Hz being 1mph, so 5.5 kHz is 55mph. 

 

Midland & North Western Section 

Technical Visit to Manchester South SCC – Thursday 17 April 2008 

With grateful thanks to Network Rail Operations/Maintenance staff and Ansaldo STS UK, the Section has been given permission to 
visit the Signalling Control Centre for a technical visit and formal presentation on Thursday 17 April.   
 

Meeting at Alliance House, Cheadle Hulme at 16.00, the event will take around three and a half hours.  Places are limited to  
24 persons only and will cost £10 per head.   

 
For further information and to pay for this event direct via Pay Pal, please send an email to irsenews@btinternet.com.  

The next step was to apply speed codes to the Madrid Metro.  
This provided three ATP codes for four maximum safe speeds.  
This is achieved by using the carrier frequency to convey 
“braking” or “accelerating”, so that target speed can be 
conveyed.  On Victoria Line the carrier frequency was the 125 Hz, 
for Madrid we have two carriers around 2 kHz, one for the 
80/80, i.e. “accelerating” and one for 80/60 i.e. “braking” to a 
reduced target speed.  On the Hong Kong Metro five ATP codes 
were used to provide six maximum safe speeds but retaining the 
“braking” and “accelerating”.  The ATO was now processor 
based.  The next development was on the Singapore MRT where 
14 ATP codes were used to give six maximum safe speeds.  This 
also brought a change to the modulation technique from 
amplitude shift keying to frequency shift keying.  Also both the 
ATP and ATO were processor based.  The other innovation was 
“intelligent braking”, this means that the train doesn’t brake as 
soon as the target speed reduces at the beginning of the block, 
but waits and only brakes to achieve the new target speed at the 
end of the current block. 

In all these instances the track code is sent using track 
circuits to pass on the maximum safe speeds.  With distance to 
go – radio, these codes are sent over a radio system, either 
through a leaky feeder in tunnels or a traditional antenna in the 
open.  The radio sends out the same information approx 4 times 
per second so that there is no doubt as to the information that is 
to be transmitted.  The train now works to a limit of movement 
rather than a safe speed.  The ATO receives signals and 
continually calculates the braking profile to ensure that the train 
can stop within its limit of movement authority without resorting 
to the emergency brake.  Mark gave a comprehensive 
description of the test facilities at WRSL and demonstrated how 
running a number of tests in parallel pre-empted any problems 
when the equipment was installed in service.  The scheme 
design and performance demonstration uses a simulation tool.  
This is a sophisticated computer model of system and train 
operation.  Validation is conducted to ensure that the model 
sufficiently accurately represents the real operation. 

Tony Pinkstone gave the Vote of Thanks for a very interesting 
and informative paper. 

York Section 

Minutes of Technical Meeting held on Tuesday 8 January 2008 
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The Section’s January technical meeting was held at what is a 
new venue for us, the Gateway Centre Shrewsbury.  This is inline 
with our policy of distributing our meetings around the Midland 
and North Western area with the aim of giving members at least 
one meeting in there locality. 

We were very pleased to welcome CClive Barker of Ansaldo STS 
UK to give a presentation on “Cambrian Lines ERTMS”. 

The Cambrian lines in Mid Wales consist of over 215 km of 
single line with passing loops from Sutton Bridge Junction through 
to Aberystwyth and Pwllheli via Machynlleth.  This system which is 
currently signalled with RETB (Radio Electronic Token Block) 
signalling, is the Early Deployment Scheme chosen to de-risk the 
national roll out of the European Rail Traffic Management System 
(ERTMS) in the UK.  Ansaldo STS are the appointed contractors for 
the delivery project. 

After a brief description of the existing RETB signalling and a 
recap of the goals and objectives of the project (explained in 
detail to us by DDavid Fenner in the last session), Clive went on to 
explain the application of ERTMS to the Cambrian. 

The scheme is to be ERTMS Level 2 (without line-side signals) 
involving level crossing upgrades, new train detection, points 
becoming powered and remotely controlled, and trains (158s and 
class 37 locomotives) fitted.  

The project is dependent on GSM-R data radio coverage 
where required and voice coverage over the whole route.  

The operational concepts were explained along with the 
complexity and solution of the entry/exit transition at Sutton 
Bridge Junction. 

Four currently manually controlled crossings are being 
converted to CCTV with fully integrated ERTMS movement 
authorities.  

The scheme will use a centralised axle counter system with 
evaluators at the Machynlleth Control Centre along with the 
Ansaldo RBC (Radio Block Centre) and Ansaldo SEI Interlocking. 
Wayside interfacing, to points and level crossing equipment, will 
use the latest MTOR object controllers. 

Slides showed the proposed fitting arrangements for the 
vehicle equipment. 

Finally we were given a preview of the web site which will be 
used to convey information on the project. 

A lively and frank discussion ensued.  The meeting was 
extremely well attended.  

Bill Redfern 
Hon.Sec Midland & North Western Section 

Layout plan for proposed level crossing at Caersws 

Courtesy Network Rail 

Midland & North Western Section 

January Technical Meeting  
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Midland & North Western Section 

Fifth Annual Luncheon & Technical Visit to the Churnet Valley Railway – Saturday 5 July 2008 

The Section has arranged the next annual luncheon and 
technical visit to take place at the Churnet Valley Railway at 
Leek in Staffordshire on Saturday 5 July.  Following on from 
the four previous successful annual luncheons, it is intended 
to visit the signalling and telecommunications installations 
along the line and the locomotive engineering facilities, 
followed by provision of a three course meal upon the 
Moorlander dining train service on the five and a half mile 
line between Leekbrook Junction and Kingsley and Froghall 
station.   

Places are limited to 40 and will be given out on a first come, 
first served basis.  Further details will be published in the next 
issue of IRSE NEWS when prices and the itinerary have been 
fully confirmed.  It is also intended that this event will be able 
to be paid for direct via Pay Pal.  For further information about 
this event, please send an email to irsenews@btinternet.com.   

For further information about the railway, please go 
to www.churnet-valley-railway.co.uk. 
 

Above:  Moorlander Dining Train at Kingsley & Froghall Station  

Above right:  Consall Box 

Photos:  Ian Allison 

 

Strowger Portable Telephone Exchange at Kingsley & Froghall Station  

Photo:  Chris Barlow 
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Why Register as an Engineer or Technician with the Engineering Council UK?
Registering with ECUK as a Chartered Engineer, Incorporated Engineer or Engineering Technician through the 
IRSE brings the following benefits:

It identifies you as having competences that employers value;

It indicates that your competence, and your commitment to professionalism, have been assessed 
by other engineering professionals;

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

It confirms that your commitment to professionalism is underwritten by the support of a national engineering institution 
or society licensed by the Engineering Council UK.

As a result, registrants often find that:

It is easier to gain promotion, or a new job; 

Their pay compares favorably with unregistered engineers and increasingly against other qualified professionals; 

They are more likely to be listened to, whether in the boardroom or the court, their engineering credentials are respected 
in most parts of the world; 

They have access to a network of similarly qualified and experienced experts in their field - through their Institution.  
Each Institution has been assessed by ECUK as being capable of providing comprehensive professional development 
guidance and opportunities, with a regular magazine to assist in this, and many opportunities to network.  The 
Institutions keep them abreast of job opportunities, with regular reminders of their professional standing - and of the 
obligations they owe to society.

Employers Increasingly, for tendering, or post-tender contract compliance, require the key members of the project team to have 
professional registration.  Some quality assurance systems rely on key responsible staff to be registered.  As the Health and Safety 
Commission has said, employing registered engineers and technicians on important safety-related work helps to demonstrate 
commitment to good health and safety practice. 

Employers of registered engineers have the assurance of knowing that their engineers have received education and training that has
enabled them to gain the recognition of their peers as meeting UK and international standards for knowledge and experience.

If you are an IRSE member, you may be eligible to apply for ECUK registration.  For details please contact Christine White, 
Professional Development Manager (christine.white@irse.org / +44 (0)20 7808 1187).

Please note a fee for processing ECUK registration applications will be introduced from 1 July 2008.

New IRSE Logbook and Professional Development Folder 
The IRSE is pleased to announce its newly-revised logbook.  After much work, the Institution’s Licensing Scheme Committee has 
created a user-friendly version which is now available for purchase.

With the release of this ‘user-friendly’ version of the Logbook, it is hoped that maintaining a logbook will become less onerous as 
the number of sections that need to be maintained have been reduced. As a minimum it shall contain:-

Logbook annual review form – or evidence that annual reviews have taken place (recommended to be kept at the front of 
the book);
Obligations of Licence Holders and Log Book Requirements;
Licence Details; 
Record of Complaints; 
Training Record; 
Work Experience. 

In addition to the Licensing section, the logbook contains a sheet for recording Professional Development details for licence holders 
seeking registration as Engineering Technicians with Engineering Council UK.  As before, it will also provide information and guidance 
for those wishing to register as Chartered or Incorporated Engineers.

If you currently have a logbook and wish to update the tab-dividers to fall in line with the new requirements, please apply in writing 
to the Licensing Registrar and a set will be sent to you free of charge.

If you would like to purchase a new logbook please visit www.irselicences.co.uk to download an order form.
Richard Hobby
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Dear Editors 

Mrs Deacon 
Reading Ken Burrage’s article on Elsie Deacon 
(Issue 132), I was taken back to my salad 
days! 

When I first entered the drawing office at 
Reading, I sat at a desk facing Mrs Deacon.  
She was, of course, incredibly old - as all  
55 year-olds appear in teenage eyes.  Small, 
grey and bespectacled, she was (to us) an 
austere figure quite intolerant of callow youth.  
She was always Mrs Deacon, never Elsie, in my 
hearing. 

I remember, fresh from reading Sir Arthur 
Bryant`s book, `A History of England`, 
remarking to Mrs D that we all seemed to have 
been descended from rogues and vagabonds, 
pirates and bandits.  She was horrified and in 
icy tones informed me, she could trace her 
family back to the Norman Conquest! 

There was never any hint of her long 
service and experience in the department, 
never a mention of her sad loss and early 
widowhood.  Least of all did we realise her 
unique position as the first lady member of the 
IRSE.  It is perhaps to the credit of the Great 
Western Railway that she was appointed to the 
grade of ‘draughtswoman’, a very rare event 
even as late as the 1960s. 

There is a moral here - a lesson for our 
younger members.  Grey hairs do not represent 
senility and decay - they might just reflect years 
of experience and achievement.  Respect! 

M I Page 

Russian Curiosity 

I have seen only very recently the 
considerable amount of correspondence in 
IRSE NEWS engendered by Curiosity 
Corner 125.  In view of the interest shown, 
I thought members might like to see the 
attached two scans from a book in my 
collection, published in 1928, which 
describes the machine in question - in 
Russian!  Perhaps a Russian-speaking 
member might be persuaded to translate it 
for us all and set the record straight 
beyond all doubt. 

Incidentally, on the inside front cover of 
my book is inscribed the name Lascelles.   

This set me wondering if the book was 
formerly the property of Thomas Spooner 
Lascelles, who was variously Treasurer, 
Secretary, Librarian, Editor of the 
Proceedings, and President. 

Chris Woolstenholmes 

Request to the Membership 
I would like to make a request, through IRSE NEWS, for help with finding some 
equipment.  I have been asked by a heritage railway if I can obtain some electric 
lever locks.  They have been described to me as “Type DA” and the attached 
picture shows them mounted onto a McKenzie & Holland frame.  The railway 
requires additional locks to complete a new signalling project. 

If anyone knows where any of these locks can be obtained please contact me.   
I am not acting directly for the railway but I will make arrangements for someone 
from the railway to continue the correspondence. 

Kevin Weston MIRSE 
Senior Signalling Engineer, DEG Signal Ltd 

Aspect House, Crusader Park, Warminster, Wiltshire, BA12 8BT 
Tel; 01985 212020. Fax; 01985 212053 

E-mail kevin.weston@degsignal.co.uk     Web www.degsignal.co.uk 
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Record Area Re-controlled? 
Over the weekend of 16/17 February 2008, the 
control of no less than seven interlockings was 
transferred from the existing Edinburgh panel to 
the new Integrated Electronic Control Centre, 
located in a new extension to the Edinburgh 
Signalling Centre. The interlockings concerned  
are located at Midcalder, Slateford, Kirkcaldy, 
Thornton Junction, Markinch, Ladybank, and 
Redford. 

We at DeltaRail Group Limited who were 
responsible for this achievement have been 
speculating that this may have been the largest 
area ever transferred from one control system to 
another in a single shift, at least in the UK.  Can 
any reader confirm this, or provide details of a 
bigger transfer? 

Rod Nelson, DeltaRail Group Limited 

 

Curiosity Corner – IRSE NEWS Issue 132 
 When I saw the photo of this issue's Curiosity Corner, my memories brought 
me back 12 months to March 2007, when I visited Chongqing.  The sight was 
very familiar. 

 The location of this curiously-looking railway is Chongqing, in western 
China. It is the passenger transportation system for the Chongqing Harbour 
Passenger Ferry Terminal. The terminal building is on top of the slope.  
Because of the greatly varying level of the river (Yangtze River), the ferries may 
be docked very high or very low.  The passenger cabins have to be controlled 
to stop at the right level for boarding. 

 Although you called it a "railway", I think it is more an inclined lift system.  
The passenger cabins travel on dedicated tracks of their own, without any 
points -- a most essential element to qualify it as a "railway”! 

I must admit that in this case I am somewhat privileged that I can read 
Chinese, and the big red signboard on top of the ferry terminal building has 
disclosed its location to me. 

 Charles Lung FIRSE, Hong Kong 

Younger Members’  
Exam Weekend 

Signet Solutions Ltd will be hosting over the 
weekend of 16/17 August 2008 an IRSE 
Younger Members’ weekend to help with the 
study relevant to modules 2 and 3 of the IRSE 
exam.  Saturday will be devoted to Module 2 
and Sunday to Module 3; either or both days 
can be attended according to individual needs.  
Saturday start and Sunday finish times will 
make reasonable allowance for those 
travelling from afar; the Saturday finish and 
Sunday start time however will be aligned to 
suit those who have arranged accommodation 
locally. 

The weekend will provide an 
opportunity for prospective candidates 
to obtain some feedback on an 
attempted paper, additional learning 
sessions on key technical issues, and 
examination technique tips.  
Candidates for Module 2 are advised 
that the 2003 paper will be used as 
the “mock exam” which should be 
completed prior to this event and then 
discussed at it, so that it would be 
sensible to avert eyes from this one 
when performing preliminary study in 
order to obtain maximum benefit. 

All candidates for this year’s or 
future years’ IRSE exam are welcome 
to attend (but places will be limited).  
It is hoped that the event itself will be 
free so that attendees only need to 
find their travel and accommodation 
costs. 

We would also be grateful for 
offers from subject experts to speak 
during the weekend.  If you are able to 
provide your services to speak at the 
event or if you require further 
information, contact Andrew Witton at 
younger.members@irse.org. 

Further details of the final 
programme for the weekend and 
enrolment details will be published in 
a future edition of IRSE NEWS. 
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Membership Matters 
Elections, Transfers and Re-Instatements  

ELECTIONS 

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

Fellow 

Bajpeyee  K K McML Systems      
Guido  P European Rail Agency  
Tripathi  R C McML Systems      
 
 

Member 

Franzen  P Siemens Switzerland    
Griffioen  W ProRail    
Lenssen  M Movares Nederland    
Luetjen  H   Hatch Mott MacDonald  
Munavalli  V McML Systems      
Prestat  P SNCF  
Van Goor  E J ProRail  
Yarker  J M Parsons Brinckerhoff  
 
 

Associate Member 

Clark  I Westinghouse Rail Systems  
Drake-Brockman A B Atkins Rail  
Muralidhar  H N McML Systems     
Naylor  M A Signet Solutions  
Stonham  N  Westinghouse Rail Systems  
Towler  J Parsons Brinckerhoff    
 
 

Accredited Technician  

Brown  P Atkins Rail  
Higgins  J Balfour Beatty Rail Signalling  
Turner  C J Trackwork    
 

Associate  

Allcock  C R CARA Consultants  
Cooper  D Westinghouse Rail Systems  
Fierro  G   
Gardner  J S Network Rail  
Goodman  A J Austbrokers Stateplan P/L  
Gordon  J M Ansaldo STS  
Hallam  G M Trackwork    
Hei  F Sitec T&C    
Howey  A R Bombardier Transportation  
Lowe  D I Network Rail  
Mayo  TM Network Rail  
O'Connell  J X Ansaldo STS UK  
Romano  A Consorzio Nazionale Sicurezza Scarl  
Snelling  D Westinghouse Rail Systems  

Student 

Ansari  A Ansaldo STS  
Assen  D J UGL Transport and Systems  
Barry  D J Transadelaide  
Ennew  M S Network Rail  
Hartley  P J Mark Bell, GHD      
Lo  L Dept. of Infrastructure Victoria  
MacDonald  A Network Rail  
Ogbuabo  I Amey-Owen Williams Rail  
Spadaro  A Siemens    
Tearne  P D Ansaldo STS Australia  
 
 

TRANSFERS 

Associate Member to Member  
Gonye  S S Ansaldo STS  
Horton  N P Network Rail  
 
 

Associate to Member  
Embery  I Network Rail  
McGrory  J Network Rail  
 
 

Accredited Technician to Associate Member 

Jemmett  T J Westinghouse Rail Systems  
Lovick  J S Atkins  
 
 

Student to Associate Member 

Smart  D J Network Rail  
 
 

Student to Associate  

Sayah  R  Signalling Solutions  
 
 

RE-INSTATEMENTS 

Sivapragasam U S  
 

Current Membership Total is 4065 
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Solution to Crossword No.5  

which appeared in IRSE NEWS Issue 132 

Looking for career progression? 
Looking for competence planning, training, on the job experience and mentoring? 
Looking for a great employment package? 
Looking for a long term, committed employment relationship? 
Looking for a company that’s professional, proactive and growing? 
 
Maybe we should talk..... 
 
Sitec have opportunities throughout the UK and are looking for the following: 

Testers in Charge 
You will hold IRSE license 1.3.190 and be 
able to demonstrate a high level of experi-
ence in the management & implementation 
of Signal Works Testing. 
 
Basic annual salary £Neg depending on ex-
perience. 

Functional Testers 
You will hold IRSE license 1.3.170 and be 
able to demonstrate experience in trackside 
functional testing, alteration & commission-
ing of altered signalling equipment and sys-
tems. 
 
Basic annual salary £28—£47k depending 
on experience. 

Principles Testers 
You will hold IRSE license 1.3.180 and be 
able to demonstrate knowledge of Net-
work Rail principles standards on a range of 
traditional and new signalling technologies. 
 
Basic annual salary £Neg depending on ex-
perience. 

Design Manager 
You will hold IRSE license 1.1.145 and be 
able to demonstrate experience in the rail-
way industry and a sound grounding in sig-
nalling principles. 
Based in Chippenham, managing a team of 
Designers and design projects. 
 
Basic annual salary £Neg depending on ex-
perience. 

Design Engineers/ 
Principles Design Engineers 
You will hold IRSE license 1.1.150C, 
1.1.150D or 1.1.150E and be able to dem-
onstrate experience in signalling systems. 
This role is based in Chippenham. 
 
Basic annual salary £Neg depending on ex-
perience. 

Assistant Testers 
You will hold IRSE license 1.3.150 and be 
able to demonstrate some experience in 
Signal Works Testing. 
Based on various projects throughout the 
UK. 
 
Basic annual salary £18—£28k depending 
on experience. 

For more information about Sitec and the opportunities available please visit www.sitec.uk.com 
To apply for any of these roles, please submit your CV including detailed work experience, qualifications and IRSE license details to: 
Jackie Notman, Sitec T&C Ltd, 11/12 Villiers House, Lansdowne Court, Bumpers Farm, Chippenham, Wiltshire  SN14 6RZ 
Or by email to:  jackienotman@sitec.uk.com           Ref IR0804 

Careers as Diverse as Our Great City
At the TTC, we place a high value on establishing a workplace where people are
challenged and respected every day, and we keep Toronto moving with a
dedication to service, safety and convenience that is unparalleled in our industry.
We currently require the following dedicated professional to join our team:

Design Engineers
Signals & Train Control Engineering
The Toronto Transit Commission, one of the largest transit agencies in
North America, is currently embarking on an ambitious expansion and
renewal program of our rail network to better serve the people of Toronto.
Several major projects are currently underway including conversion of
subway lines to communications-based ATC, construction of subway
extensions and a network of new LRT lines throughout the city.

The Signals & Train Control Engineering group are currently seeking
experienced and motivated Signal Design Engineers to join our existing
team of professionals.  To qualify you will hold a bachelors degree in
Electrical Engineering (or equivalent), will have several years of directly
related experience in signalling and train control engineering activities
and possess a strong professional work ethic. Eligibility for registration
with the Professional Engineers of Ontario is required.

To apply, please send your resume, quoting reference # 6667-IR, by
April 15, 2008, to: Toronto Transit Commission, Human Resources
Department, Employment Services, 1138 Bathurst Street, Toronto,
Ontario M5R 3H2. Fax: (416) 397-8307. Email: jobs@ttc.ca
(MS Word format, please).

We thank all applicants for their interest but advise only those selected for an
interview will be contacted. An Equal Opportunity Employer.

www.ttc.ca



Signalling Design Engineers
UK Wide - Contract & Permanent - £Negotiable

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

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

Signalling Construction / Engineering Manager
UK Wide - Contract & Permanent - £High

EPCglobal are seeking an experienced manager to drive forward a
multi-disciplinary programme team. In this key role you will review
project definition and design from the client side and assume
responsibility from compliance with legislation, standards and
procedures for design & construction. Applicants should have
experience on multi-disciplinary projects coupled with a strong
knowledge of signalling.

Fiona Mcblain / 0117 970 7700 / fiona.macblain@epcglobal.com

Signalling Professionals
London & UK Wide - Contract & Permanent - £Negotiable

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

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

Your Career.
Your Team.

Hiring
Recruiters

London,

Sheffield
&
Bristol

Need signalling staff?
We work with the industry’s
best senior specialists.
Vacancy Hotline:
0117 970 7700

EPCglobal’s Rail teams in Bristol and Sheffield are working with the industry’s largest active
employers to fill a variety of specialist and senior vacancies on projects across the UK.

We’ll give you direct, up to date information about what’s available in our market place and
current rates and salary packages for contract and permanent opportunities.
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