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NEWS VIEW 171 
  

Breathing a sigh of relief 
Younger Members from around the world will currently be breathing a sigh 
of relief now that the IRSE exams are finally behind them.  The long waiting 
game now commences until those all important results come in – alas, I 
remember it well! 

However, important though the exams are, the Younger Members of the 
Institution are obviously engaged in other activities and facing challenges of 
a different kind on a day-to-day basis.  I freshly lay down the gauntlet and 
ask that you please write in and tell us about them.  We also want to hear 
your views and ideas on what the IRSE NEWS, or the IRSE in general, should 
be doing to better serve your needs. 

If you’re like me, you might be asking the question “Am I a Younger 
Member?” Fortunately, I’m told it’s not based on the number of grey hairs 
you have, and that it is a state of mind.  On second thoughts, I’m not sure if 
that is any better!  The key point though is that regardless of your age, it is 
your Institution, so please contribute and help it develop and grow as you 
do. 

Finally, to those of you attending the IRSE Convention in Singapore this 
month, I wish you a safe and enjoyable trip. 

Assistant Editor, Younger Members 
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CAMBRIAN ETCS 

Network Rail was justly proud when the UK first operational 
ETCS (European Train Control System) was commissioned back 
in October 2010 on the short Harlech to Pwllheli section of the 
Cambrian Coast line.  This was reported in the December 2010 
edition of the Rail Engineer.  Another milestone has since been 
achieved when the full Cambrian line was converted to ETCS 
operation on the 26 March 2011 covering the sections from 
Shrewsbury to Aberystwyth and Harlech.  The IRSE was fortunate 
to obtain a technical visit to the project a week later.  This gave 
an insight as to how the system has worked since the original 
commissioning and to learn of the concerns now that the full line 
is operational both for the Cambrian train service and for the 
wider ETCS / ERTMS application to other routes. 

Controlling the Line 

The Machynlleth signalling centre has acquired a busy atmos-
phere by controlling 215 km of route and many more train 
movements.  Two signaller positions are needed for the 
operation and their workload will increase further once an hourly 
train service is introduced initially on the Shrewsbury – Aberystwyth 
section.  The signalling of trains is by issue of movement 
authorities, which are akin to route setting in a more traditional 
electronic signalling centre (IECC).  The signaller uses a mouse to 
select entry and exit points on the route display screen.  
Normally the movement authority will be to the next passing 
loop but it can be to any intermediate point wherever 
Eurobalises are positioned.  These equate to block sections and 
are shown at the lineside by a yellow and blue marker board.   

The train will communicate its position every five seconds  
(not ½ second as reported in December) back to the centre by 
GSM-R radio using its on-board odometer and the progress of 
the train is shown on the screen much the same as if track 
circuits were being occupied.  This distance reading is checked 
and re-set when a Eurobalise is passed so that the measured 
distance travelled is very accurate.  Should a balise be missed  
en-route, this will not cause the train to be braked unless it is the 
expected balise at the end of the movement authority.  Included 
in the programming of the system is the line speed data for all 
the sections and thus the train is under constant supervision for 
both speed and distance.  Should a temporary speed restriction 
be needed, then this can be programmed in at the control 
centre and avoids having to put down lineside speed markers or 
AWS magnets.  Train completeness is assured by the use of axle 
counters at every section with the count in and out having to be 
identical.  Should a disparity occur, then procedures are put in 
place to either do a manual reset if safe conditions can be 
guaranteed or to run a ‘sweep train’ through to prove the 
section should there be any doubt.  The latter, aimed primarily at 
freight or engineer’s trains, can be disruptive. 

The Cambrian route has only one interface to the national 
network, at Sutton Bridge Junction, near Shrewsbury.  A train 
leaving Shrewsbury requires the driver to enter the train 
characteristics into the system via the cab DMI screen and 
initially proceeds under ETCS Level 0 conditions equating to 
conventional lineside signals.   

At Sutton Bridge the ETCS Level 2 system kicks in and the 
movement authority together with target speed is displayed in 
the cab.  This transition can be done at 60 mph (98  km/h) but at 
the entry point, the train speed will change to km/h so as to be 
standard with equipment practice in mainland Europe.  The train 
number entered will be five numerical digits but a conversion to 
the more usual four digit alpha numeric train description is done 
for display on the control centre screens. 

Public road level crossings as reported previously can be 
CCTV, AHB or AOCL, depending on the expected volume of 
road traffic.  The CCTV crossings are manually controlled and 
are linked in to ETCS block sections such that movement 
authorities cannot be given unless the barriers are proved 
lowered.  The AHB and AOCL crossings are not directly linked 

Cambrian ETCS in Full Operation 
By Clive Kessell  
This article was first published in the Rail Engineer magazine, and is reproduced here 
with the kind permission of the Editor 
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to the ETCS operation, nor are the User Worked crossings on 
private roads, but should a problem occur, then movement 
authorities can be restricted accordingly.  The flat rail crossing 
between the Cambrian and the Welsh Highland (WHR) railways at 
Porthmadog is under the primary control of Machynlleth where an 
automated process for permitting movements is activated once a 
request from the Welsh Highland crossing controller is received.  
Telephonic communication is used should any clarification or 
difficulties arise.  Initially, no movement authority was issued within 
a 15 minute window for WHR trains to safely cross but with 
experience this time is reducing as staff get more familiar with the 
procedure.  Trains leaving Porthmadog station eastwards can be 
safely through the crossing in around five minutes from issue of the 
movement authority.  In the westwards direction, the signaller 
allows the train to leave Harlech up to the block section preceding 
the crossing before stopping any Welsh Highland movement. 

With a completely new operations process, getting the staff 
trained has been an important part of the build up to 
commissioning.  Two training rooms are provided at Machynlleth, 
one for signallers, the other for drivers.  Both are equipped with 
simulators that mirror the control consoles at the centre and in the 
cabs.  The driver training includes a simulated video image of the 
track ahead to represent real driving conditions as near as possible.  
First step is for the driver to enter the train characteristics into the 
DMI including the 5-digit running number.  Thereafter, the driver 
will commence a journey and drive in the normal way.  If at the 
simulated Shrewsbury, firstly the observance of lineside signals will 
be obeyed and then at Sutton Bridge, the movement authority with 
the supervised speed and distance will appear and the journey will 

proceed to wherever a conclusion is decided.  Both the driver 
and signaller simulators can be programmed with faults or 
unusual events with the consequential experience of what to do 
should it happen for real. 

Rolling Stock Fitment 

All the twenty four Class 158 DMUs are now equipped with the 
on-board ETCS kit, the main elements being a 19” rack 
containing the ETCS control equipment in part of the luggage 
area, the two cab control panels and GSM-R radios, the 
underfloor balise reader aerial, the odometry equipment and 
speed sensors.  An initial complaint of poor visibility on the 
Driver Machine Interface (DMI) in bright sunlight conditions has 
meant a new brighter screen unit being fitted.  At night this 
proved too bright so a fold down polarised ‘shade’ is also 
required.   

All train work has needed to be done at a main depot as the 
alterations are significant.  The cost per unit has been in the 
order of £300k, a significant percentage of the total project 
outlay of £95m.  Similarly, three Class 37s (alias 97s) have been 
fitted – Numbers 97303/04/05 – and a fourth has been acquired 
but still awaits its ETCS kit.  These trains are effectively the only 
rolling stock that can work the line; that in itself causes 
operational restrictions.  The use of on-track machinery has to 
be done under specially designed ticket working.   

The erstwhile steam specials that once operated over the 
line are awaiting someone to come up with a design for a 
portable ETCS / GSM-R unit that could be mounted in the 
support coach. 

 

Advert 
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CAMBRIAN ETCS 

1 ETCS Control Screen for Machynlleth, Aberystwyth, Tywyn &  Dovey Jcn. 

2 ETCS Control Panel in Class 158 DMU 

3 ETCS Equipment in Class 158 DMU 

4 ETCS Level Crossing TV fpr Caersws in Machynlleth  

5 Porthmadog Block Section Board & Level Crossing  

 

 

Early Experiences and Indications for the Future 

It must be remembered that the Cambrian is an ‘early 
deployment scheme’ in which lessons will be learned for future 
usage of ETCS on busier lines.  An immediate result is that the 
capacity of the GSM-R radio, with permanent use of a channel for 
every train in section, will be insufficient for other than secondary 
lines.  Therefore the radio packet switching option (GPRS), which as 
yet is unapproved for ETCS usage, will be necessary.  Trials are 
underway in Denmark and Norway and it is hoped that cross 
acceptance will allow this technology to be transferred to the UK 
with the approval process minimised. 

The loops on the Cambrian line are still limited to 15 mph  
(24 km/h) entry and exit, a restriction from RETB days.  Now that 
the points are motorised, this speed limit can be increased.  This 
has already been tried at Talerddig where the loop does not 
coincide with a station.  The extended loop at Welshpool is not 
yet operational owing to civil engineering problems but, without 
higher speeds, the long loop advantage will not be gained.  A 
personal journey on the coastal section proved to be very slow 
with long waits at some passing points.  Hopefully Arriva Trains 
Wales will seize the opportunity to use ETCS as a means of 
accelerating the train service on this section. 

Other quirks found so far are: 

 Route setting of a movement authority automatically 
includes an overlap protection, which for the Cambrian 
means going beyond the end of most loops.  Thus it is not 
possible to allow two approaching trains into a loop at the 
same time: a worsening from RETB operation; 

 When approaching such as a controlled level crossing, a 
‘release speed’ is indicated to the driver that indicates the 
ongoing line speed for the next section.  This has been 
confused with a movement authority and a SPAD has 
resulted.  The system protection kicked in, which in itself was 
valuable proving. 

It must be stressed that these are early days and changes to the 
operation will be made in due course to fit the Cambrian 
requirements.  The question of changing overlap conditions will 
have to be set against the risk of occasional working of 
engineer’s trains with the reduced braking characteristics that 
these have. 

Future ETCS / ERTMS projects now focus on the north end of 
the Hertford loop and the central section of Thameslink.  These 
will give better indications of how the system will perform in 
dense traffic conditions.  Thereafter, the Great Western Main 
Line and the East Coast Main Line will be the first main line 
applications.  A dominant issue is retrofitting rolling stock and as 
such all new trains being ordered will either be fitted with ETCS 
equipment or with the basic wiring and space allocations to 
enable later fitting to be done at much reduced cost.  ERTMS 
remains a difficult commercial scenario.  Train Companies need a 
fair amount of convincing that they should be responsible for 
fitting the trains and training the drivers.  So, much water has yet 
to pass under the bridge before all aspects of ETCS operation 
become a norm.  The Cambrian is however exposing many of 
these issues, which is what was intended. 
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WHAT IS DEFENSIVE 
DESIGN? 
Defensive Design is the art of putting in 
place, the corrective measures for 
possible faults, whether systematic or 
random, whether anticipated or 
unforeseen, and ensuring that the object 
under design is reasonably robust and 
resistant to wrong side failures.  Defensive 
Design is an example of over-design, 
which calls for ample precautions for 
unforeseen circumstances, because all 
possible situations cannot be visualised in 
advance, and we cannot leave anything on 
chance when human lives are involved.  It 
may be noted that Defensive Design, by 
itself, is generally not considered to be 
sufficient to ensure fail-safety.  Basic fail 
safety is achieved by techniques like the 
ones recommended by CENELEC, i.e. 
inherent safety, composite design and 
reactive safety.  Defensive Design needs 
to be employed over and above these 
techniques to achieve robustness against 
undesired failures.  It will be worthwhile at 
this point to note the difference between 
Defensive Design, Self check procedures, 
and Redundancy.  Redundancy is the use 
of more resources (hardware or software) 
than required for normal functioning of 
the system.  It is used to enhance availability 
by allowing the system to continue 
functioning when one of the redundant 
element fails.  Self-check procedures are 
adopted to widen the coverage of fault 
detection and strengthen the effects of 
redundancy, whereas Defensive Design 
ensures that each element of the redundant 
system is robust and resistant to wrong 
side failure. 

Defensive Design is more an art, rather 
than a technique.  It is a way of thinking, a 
belief that “if something can go wrong, it 
certainly will”, and putting the guards 
against these failures in place.  Defensive 
Design has to be applied at every step in 
the development of a safety critical 
system.  It has been applied by the signal 
engineers from the day-one of railway 
signalling – be it the primitive mechanical 

signalling, electromechanical signalling, or 
electronic signalling, the basic ingredient 
is the same, only the form of application is 
changed based on the technology.  This 
reminds me of a joke on Safety engineers.  
A group of design engineers were walking 
through a long dark tunnel.  The tunnel 
was getting darker and darker as they 
walked along, when suddenly a faint light 
appeared at the other end.  While everyone 
else started rejoicing with joy and hope, it 
was the safety engineer who was wearing 
a worried look with apprehension – is it 
the headlight of an approaching train?  
Defensive Design is about viewing the 
situation with the pessimist’s perspective 
and bracing up to face the worst. 

In this paper, we present the basic 
concept of Defensive Design and some 
examples of its application in the design of 
Signalling systems with different 
technologies. 

DEFENSIVE DESIGN – 
THE CONCEPT AND 
APPLICATION 
The concept of Defensive Design lies in 
harnessing the fundamental principle of 
nature, that every object or process tends 
to lose energy and move towards the state 
of lower energy level.  Most of the system 
faults also facilitate this process.  There are 
two basic ingredients of Defensive Design: 

 the system should be designed in 
such a way that the safe state 
corresponds to the lowest energy 
level whereas the less restrictive states 
require either higher energy level or a 
constant supply of force/energy to 
maintain it in that state.  This ensures 
that in the event of cutting off of the 
energy supply due to a fault, the 
system naturally tends to revert back 
to the states of lower energy, which 
are more restrictive; 

 a positive action is required to transfer 
the system to a less restrictive state. 

The Art Of Defensive Design 
By Dr Mukul Verma, FIRSE, FIET 
Consulting Engineer, Invensys Rail, Bangalore 

In the following sections, we present 
examples of the application of the art of 
Defensive Design in various technologies.   

The Primitive Mechanical Signalling 

Design of the primitive mechanical 
signalling systems generally uses the 
gravitational force for Defensive Design.  
Safe state is kept at the lowest potential 
energy.  An example is semaphore signals, 
whose mechanical design ensures that the 
“on” aspect of the signal corresponds to 
the position of the lowest potential 
energy.  The signal wire transmission 
requires constant force to keep the signal 
in “off” aspect.  Withdrawal of the force 
due to any reason, including faults in the 
transmission will result into signal going 
back to “on” aspect. 

Electromechanical Signalling 

Construction of the basic element of the 
electromechanical signalling, the Relay, is 
itself based on Defensive Design.  The 
normal de-energized condition of the relay 
is maintained by gravity in the case of shelf 
type relays and by the action of a 
mechanical spring in the case of plug-in 
type relays.  To maintain the relay in 
energized condition, constant electrical 
energy is required to be provided to 
overcome the force of gravity/mechanical 
spring.  Safety of the signalling system is 
achieved by ensuring that the less 
restrictive states correspond to the 
energized states of the relays.   Therefore, 
the interlocking installation requires 
constant supply of electrical energy to 
maintain itself in the less restrictive states.  
This ensures that withdrawal of power or 
disconnection of wires will normally bring 
the system to a more restrictive state. 

Consider the example of the basic 
signal control relay – HR.  It would have 
been much more economical in terms of 
power consumption, if we would use a 
latched relay for HR, however, we use the 
normal relay and supply continuous power 
to it for the “off” aspect in the interest of 
safety.  Another example is the track 
circuit, which requires the track relay to be 
constantly energized to prove absence of 
the train in a section.  Double cutting 
feature applied in relay circuits, which 
interface the outdoor gears, is yet another 
example of Defensive Design to guard 
against effects of external voltages.   

DEFENSIVE DESIGN 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 171  |  OCTOBER 2011  6 

DEFENSIVE DESIGN 
Electronic Signalling 

Normally redundancy techniques are 
employed in the electronic signalling 
systems to achieve the fail-safety require-
ments.  However, the main weakness of 
redundancy lies in dealing with common 
cause or common mode failures.   

Defensive Design is applied as an extra 
layer over the redundancy technique to 
take care of failures of the individual units, 
including common cause/mode failures.  
Some of the Defensive Design techniques 
applied in the design of electronic 
signalling systems are described below. 

Defensive Design in Hardware 

Use of pulse train instead of d.c. voltage 
for transmission of critical signals: this 
technique is used to mitigate the ‘stuck-at’ 
faults in electronic components.  Stuck-at 
faults can create undesired situations even 
when redundancy has been employed.   

Consider the system shown in Fig.1, 
which performs the AND operation on the 
outputs from tracks Track1 and Track2.  
2oo2 redundancy has been employed for 
safety.  Diversity of inverted logic between 
the two units has been employed for 
enhanced fault tolerance.  Suppose there 
is a stuck-at-1 fault in the Track1 input of 
the AND gate of Unit-1, and the self check 
mechanism is unable to detect it.  This 
fault will remain dormant due to the other 
unit masking it.  As this fault has gone 
undetected, a second fault in the system 
should also be considered.  The combination 
of both possibly becomes unsafe 
[CENELEC 50129, Sec.B.3.3].   

Let us consider a second fault of stuck-
at-0 at the input 1 of the NOR gate.  
These two faults together will create an 
unsafe situation when Track1 becomes 
occupied.  The circuits in each unit can be 
made robust and self checking by use of 

Defensive Design technique, where either 
the input signals are made pulsating, or a 
checking pulse is made to pass through 
the circuits to prove its integrity.   

Defensive Design in Software 

Efficacy of Software redundancy is heavily 
dependent on independence of various 
versions of the software programs.  
Developing independent software programs 
has too many roadblocks in its path.  
Firstly, even if n sets of specifications are 
prepared in n-version programming, the 
common design specification poses a 
source of common mode failures, and 
secondly, even if the software versions are 
developed by independent groups, their 
independence cannot be guaranteed.  It 
will not be out of place to mention an 
experiment conducted to investigate if 
independently developed programs fail 
independently.  27 versions of software 
were developed by students at the 
University of Virginia and the University of 
California, Irvine.  They were given the 
same specifications.  200 test cases were 
applied to validate each program and 1 
million test cases, to test independence.  
The result showed 1256 cases of multiple 
failures and 21 257 cases of single failures.  
The hypothesis of independence was 
rejected at 99% confidence level.  
Conclusion – the programs in this 
experiment do not fail independently [3]. 

Therefore, we observe that even in 
independently developed software, there 
is a need for mitigation of common mode 
failures.  Defensive Design helps in fault 
detection and thereby in mitigation of 
common mode failures.  Some Defensive 
Design techniques applied in software are 
listed below: 

 Use of watchdog timers to check the 
time taken to complete a task: to 
detect unintended changes in 
program path or infinite loops. 

 Sequence checking of the routines: to 
make sure that no routine is skipped. 

 Use of strongly typed language: to 
reduce programming errors.    

 Restricted use of Dynamic variables, 
Pointers, Recursions: to make the 
program verifiable and testable, and 
also to avoid the possibility of 
memory leakage. 

 Checking of variables for range and 
plausibility, etc.  This will guard 

against failures due to accumulated 
errors, like the one, which caused the 
failure of American Patriot missile in 
the 1st Gulf war. 

Failure of Mariner-1 is often cited as a 
result of the costliest typographical error.  
An error of the following type in the 
FORTRAN program is believed to cause 
the failure of the multi-million dollar space 
program.  The programmer wanted to 
write the following part of the program: 

DO 25 I = 1,20 
25 CONTINUE 

and he ended up with the program (using 
“.” In place of “,”) 

DO 25 I = 1.20 
25 CONTINUE 

Notice that both are valid FORTRAN 
instructions with their meanings – poles 
apart.  The instruction intended to be a loop 
instruction was converted into a simple 
assignment statement.  A strongly typed 
language would not allow such failures. 

CONCLUDING REMARKS 

Defensive Design is very important for 
design of safety critical systems.  Even 
when redundancy is applied to achieve  
fail-safety, there is a need for making the 
individual units robust and failure resistant.  
Defensive Design facilitates this. Defensive 
Design technique has been applied in 
different forms for different technologies.  
This concept and a brief review of its 
application in different technologies have 
been presented in this paper. 

We have seen that redundancy, both in 
hardware and software is incomplete 
without the use of Defensive Design.  
However, it should be noted that Defensive 
Design is not supposed to ensure safety 
on its own, it is an additional layer which 
attempts to guard against failure or 
misbehaviour of a unit of hardware or 
software. 

I may be contacted at mukul.verma@ 
invensysrail.com , mrverma@gmail.com  
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Effect of 
Common mode 
failure in 2oo2 
system with 
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INTRODUCTION 
The second and winter technical meeting of 2011 was 
held in Adelaide, South Australia on 22 and 23 July.  
The Theme of the Meeting was “Rail Regeneration” 
with the emphasis on South Australia and Adelaide in 
particular.  The weekend followed the long established 
format of Papers and presentations followed by a 
formal dinner on the Friday and a technical visit on the 
Saturday before travel back to home states by most 
members.  The Technical Meeting was held in the 
Conference Centre of the Crowne Plaza Hotel, 
Hindmarsh Square in the Central Business District of Adelaide.  
The meeting was attended by 84 members and 47 non-
members.  The Technical Meeting was chaired by Steve Boshier 
the Australasian Chairman who welcomed the delegates to the 
meeting and introduced the Theme of the Meeting and the 
presenters. 

OPENING AND KEY NOTE ADDRESS 
Before the technical presentations were made, the Chairman 
introduced John Fullerton, the CEO of the Australian Rail Track 
Corporation (ARTC).  John Fullerton’s key note address was 
“Planning for the Future” and spelt out how ARTC was aiming 
to increase rail volume above economic growth.   

John explained how ARTC was established in 1998 to 
coordinate the national network (which was mostly owned by 
individual state authorities) and started out by owning the 
interstate track in South Australia, followed by negotiating a 
fifteen year lease in 1999 of the interstate standard gauge of 
Victoria.  The company then followed this up by securing a 
Western Australia wholesale agreement of the Standard Gauge 
and then leasing the NSW interstate and Hunter Valley Coal 
networks in 2004.   

This was followed by extending the Victoria’s lease by a further 
45 years and also took over the responsibility for the additional 
broad gauge track between Seymour and Albury in 2008.  This 
additional track has since been converted to standard gauge.  
Finally in 2009 the ARTC leased the standard gauge track in 
Queensland for 60 years that ran from the NSW/QLD border to 
Brisbane.  The ARTC was a Corporations Law Company with 
100% of its shares owned by the Australian Government, it had 
an A$640 million revenue per annum and was in the middle of an 
A$5.5 billion investment programme.   

The company does not receive recurrent funding from the 
Government but does sometimes receive equity funding for 
investment works and owns or leases over 10 000 km of track.   
It does not operate trains and charges access fees to train 
operators for the use of the ARTC network.  The company also 
manages the network and infrastructure maintenance and 
develops new business. 

The major share of the land transport market is carried across 
the Nullarbor between Western Australia and South Australia 
and is primarily general freight.  The Hunter valley Network north 
of Sydney is primarily coal being exported from the mines to the 
export port of Newcastle.  This volume is expected to double 
over the next 5 years from 100 million tonnes per annum (mtpa) 
to 200 mtpa.  So it can be seen that the ARTC constantly needs 
to invest in its infrastructure.  Part of this investment is S&T and 
consists of two inter-related projects.   

The first is an Advanced Train Management System (ATMS) 
which will provide significantly upgraded capabilities to the rail 
industry of Australia.  It is designed to support ARTC’s objective 
of improving the rail network capacity, operational flexibility, 
train service availability, transit times, rail safety and system 
reliability.(For an update in detail of the implementation of this 
system see article on Page 12 -Ed.)   

The second part is a Network Train Communications System 
(NTCS) which will replace a range of older satellite & state-based 
terrestrial communication systems that do not meet ARTC’s 
future train operational requirements, with a national 
communication system supporting the ARTC national rail 
network.  This NTCS will need 3000 Telstra and 80 ARTC cellular 
towers, with approximately 800 units to be fitted to locomotives 
and should be complete by the end of 2012. 

John Fullerton added to his presentation with plenty of slides 
showing various aspects of ARTC and then concluded by stating 
that market analysis had shown that there was significant growth 
prospects for rail in Australia, ARTC had clear strategies for 
meeting these marketing needs, and that these strategies 
demanded further capital investment.  John also stated that 
there was strong commitment from ARTC’s shareholder, the 
Australian Government.  It was clear that road would not be able 
to handle the growing freight task and will struggle with 
increasing cost pressures, whilst rail could handle large volumes, 
produce fewer carbon emissions and use less fuel. 

This keynote address was followed by a lively question and 
answer session between the ARTC CEO and the audience. 

Australasian Section Winter Technical Meeting: 
“Rail Regeneration”:  Adelaide, July 2011 
By Tony Howker  

Left     Keynote Speaker – ARTC CEO, John Fullerton  (photos: John Aitken) 

Right Australasian Chairman, Steve Boshier opening the proceedings 

RAIL REGENERATION 
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FRIDAY 22 JULY -  
PAPERS MORNING SESSION 
The Chairman then introduced Dwayne Allan from Siemens Ltd 
who presented his paper “The Application of Distributed 
Architectures on Vital Interlocking Systems”.  Dwayne 
explained that distributed control systems have their heritage in 
manufacturing, process or other forms of dynamic systems in 
which the control of sub-systems is distributed throughout the 
system, but controlled by one or more Programmable Logic 
Controllers (PLCs) in a central location.  This philosophy is often 
applied in process environments with equivalent Safety Integrity 
Level requirements to railway signalling systems.  He went on to 
outline the use of distributed architectures in a railway signalling 
context, in particular the system flexibility and resultant changes 
in system design and requisite cost implications for Railway 
Authorities when used as vital interlocking systems.  Dwayne also 
reviewed sample layouts using traditional and distributed 
architectures and showed the benefits and limitations of each 
system application.  Advancements in PLC technology used in 
safety–critical systems was also reviewed and how in particular 
the use of function blocks and function calls to create a library of 
signalling systems was addressed.  The benefits of such an 
approach using industrial automation technology were also 
explained by the author. 

The next paper was presented by Robert C. Kull who was 
Director, Business Development for Wabtec Railway Electronics.  
His paper was “Electronic Controlled Pneumatic (ECP) Braking 
Overview: A Look at the Technology and Benefits for the 
entire Railway System”.  For a Railway Signalling meeting the 
content created a very interesting subject.  Robert started by 
explaining all about ECP braking systems and their advantages 
when used on very heavy and long freight trains.  ECP systems 
are being increasingly adopted on Australian Railways, with a 
focus on heavy haul mining applications.  US railroads are also 
implementing new “Positive Train Control” (PTC) systems based 
on Communication Based Train Control (CBTC) and ECP systems 
are assisting in this development.  Both systems would be 
needed and integrated together as heavy haul railroads move 
towards Automatic Train Operation (ATO) giving benefits of 
increased network capacity and safety with reduced costs.  
Robert then went on to explain the benefits in detail such as 
reduced stopping distance, standardisation of braking times (i.e. 
not dependent on train length), increased safe down grade 
speeds due to the ability for an ECP braked trains to use a 
graduated release of brakes, faster brake release, reduced 
inspection times with continuous brake health monitoring and 
finally the reduced necessity of high skills from driver training 
programmes to maintain safe train operation.  It was interesting 
to learn that Australian railways are the most advanced in the 
operation of ECP fitted trains with the Mining railways in the 
North-West mostly now all using ECP plus the coal carrying 
railways in NSW and Queensland close behind.  North America 
which operates a very large rail network with most locos and 
wagons used for interchange service has many heavy haul unit 
trains, but the locos and wagons are rarely held captive to one 
area or route.  Whilst the benefits of ECP braking are recognised, 

the largest benefits need retrofitting of most of the fleets.  The 
logistics and costs for a full fleet retrofit have been seen to be 
too high and hard for the industry to manage. 

Following this presentation, morning tea was taken with the 
opportunity to inspect the trade exhibition stands. 

At all Australasian meetings there is always a paper that is 
aimed at the younger members and covers some basic principles 
of Signalling and its application.  The paper presented after the 
morning break was such a tutorial paper.  It was called “The 
Elephant and the Flea – Living with Traction return Currents” 
and was written and given by Paul Szacsvay, who is the Principal 
Engineer, Signalling Research & Development, RailCorp.  Paul 
explained from first principles what was meant by Traction return 
and then showed how Traction Supply and Distribution Systems, 
electromagnetic interference from a.c. Traction systems, 
electrolysis from stray d.c. traction currents and interference 
between in-rail traction currents and track circuits have all been 
well documented in published literature.  However Traction 
current return systems and the issues involved have not been so 
well served.  Paul focussed mainly on practices relevant to 
Australasian railway systems and gave an overview of the typical 
configuration of typical d.c. and a.c. traction supply and return 
systems, showing their requirements for safe and reliable 
operation and how they interacted with track circuits and other 
infrastructure on and near to the railway.  He also went on to 
briefly discuss the potential benefits of adopting train detection 
systems that are not dependent on electrical contact with the 
running rails and finally urged all those who were seeking to 
explore the subject in greater detail to study the reference list of 
papers and books that were appended to his paper. (The full 
paper will be published in the IRSE NEWS shortly- Ed.) 

The final presentation before the lunch break was given by 
Dr. Peter Pudney from The University of South Australia.  The 
presentation was called “Energymiser: Past, Present & Future”.  
Peter explained that in 1982, researchers at the University of 
South Australia embarked on a project to develop an in-cab 
system to provide driving advice that would help suburban 
railcar drivers to improve timekeeping and reduce energy use.  
By the year 2000 they had developed specialised journey 
optimisation software that could quickly calculate an optimal 
driving strategy over hundreds of kilometres with any 
combination of gradients, curves and speed limits.  The team 
then worked with TTG Transportation Technology over the next 
ten years to develop the prototype software into a commercial 
product and to demonstrate significant energy savings on trains.  
The system called “Energymiser” is currently installed on freight 
trains in Australia and on High-Speed trains in the UK (GW 
Trains).  The system is continuing to be enhanced to make it 
easier to adopt, evaluate and integrate with other systems such 
as Automatic Train Operation.  Peter illustrated his interesting 
presentation with many videos and virtual images.  There were 
many questions asked of the Author afterwards. 

An Excellent lunch was then served to the delegates utilising 
the terrace of the hotel and members and visitors were able to 
mix and inspect the trade exhibits as well as networking amongst 
old and new friends. 

RAIL REGENERATION 
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FRIDAY 22 JULY -  
PAPERS AFTERNOON SESSION 
The afternoon session started with the Chairman inviting Mark 
Williams from the South Australian Government, Department of 
Transport, to present his paper “2016 Train Services, The 
Transport Foundation of the 30 Year Plan for Greater 
Adelaide”.  Mark told the audience that the South Australian and 
Australian Federal Governments were jointly investing 2.6 billion 
Australian dollars into Adelaide’s public transport system 
between 2007 and 2019.  Adelaide has a growing population 
and to meet land use targets, planning strategy outlined in the 
30 year plan for Greater Adelaide calls for significant increases in 
population density adjacent to railway stations.  This in turn 
created the need for a substantial increase in public transport 
and in particular rail services.  At the core of the train service 
improvements is the aim of providing a weekday 15 minute, 
07:00 to 19:00 hours interval service to most railway stations, 
with key interchanges having a peak service interval of less than 
10 minutes.  Mark then went on to describe the process that was 
followed to develop an affordable feasible plan for the provision 
of train services to meet the expected substantial increase in 
public transport patronage.  Mark also briefly alluded to the 
trains that were on order, the new electrified suburban lines and 
the signalling that would also be needed for the Greater 
Adelaide Area. 

The Chairman then introduced a light hearted presentation 
but with serious questions given by Stephen Burrows & Peter 
Stringer both from Aurecon on the subject “Folding Signal 
Posts – Myth or Practical Solution”.  The Authors carried out 
the presentation by alternating their delivery with Stephen 
presenting the case for folding signals and Peter discussing the 
problems.  The presentation started with a brief history of signal 
posts and their many forms and how they were affected by 
operational health and safety issues over the past 10/15 years.  
This led to the question whether in today’s safety environment 
and the introduction of overhead line equipment above the 
track, whether it was desirable to have maintenance staff working 
at heights and in close proximity to electrified equipment?  From 
this several alternative solutions became available by allowing 
maintenance to be undertaken at ground level by using folding, 
hinged or sliding posts.  The Authors then discussed present 
practice and admitted that notwithstanding today’s safety 
conscious environment, plus the introduction of 25 kV traction 
systems, the majority of new signals continue to be installed on 
conventional straight posts.  The Authors discussed this 
conundrum and asked whether there was a genuine justification 
for this reluctance to change or was the Signalling Industry simply 
intolerant to change? 

Kaniyur Sundareswaran of Aurecon then gave the delegates 
an insight into actual work carried out in NSW, “Sulphide 
Junction – Practical Issues in Rail Regeneration”.  The author 
gave some background into the altered signalling system and 
explained by way of overhead displays the detail of the work.  
Sulphide Junction was a 28 year old relay interlocking that had 
an emergency panel and was remotely controlled from RailCorp’s 
Broadmeadows control centre.  The relay interlocking carried out 

the core functions within the relay room with higher aspect and 
trainstop controls managed locally in lineside locations.  As part 
of providing extra facilities for an enlarged railway workshop it 
had been decided that rather than try and alter or add to the 
existing relay interlocking, it would be cheaper and less time 
consuming to renew the heart of the interlocking with a Microlok 
computer interlocking and to carry out minimal alterations in the 
outside locations.  The presenter then went onto describing the 
practical issues that were faced and how solutions were 
provided.  He concluded by making the point that whilst Rail 
Regeneration brought benefits in costs it may not be all that 
simple to implement and could leave a lot of inconsistencies that 
would have to be managed.` 

Afternoon tea was then taken with further chances to view 
the trade stands, followed by the last session of the technical 
papers. 

Steve Boshier then introduced Alan Ross, Principal, of  
A&K Ross Associates (AKRA) who led the audience through  
“Rail Regeneration – What are the Risks?”.   

Alan explained that as rail regeneration in Australia was 
gaining some much-needed momentum, many of the projects 
have to take place in a live rail environment alongside an 
operating railway.  It was not desirable these days to shut down 
operating railways for extended (or even short) periods although it 
is also not uncommon to shut down signalling systems at certain 
times to facilitate and commission new equipment and systems.  
The railway runs in a “degraded mode” of safe working whilst 
trains continue to operate “normally”.  Such situations also arise 
in unplanned circumstances and the question of protecting track 
workers is also important and begs the question whether pro-
tection systems have kept up with other railway developments?  
Alan went on to describe the risks associated with such scenarios 
and showed how many have resulted in a number of serious 

Right  (photo: John Aitken) 
Steve Boshier presenting a 
commemorative plaque to 
Alan Ross (who used to be 
head of safety for Eurostar) 

Below  (photo: Tony Howker) 
Some of the South Australian 
organising committee:   
David Barry, Brett Baker,  
Geoff Willmott, John Aitken, 
Malcolm Menadue, Michael 
Forbes, and Koos Rohlandt 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 171  |  OCTOBER 2011  10 

incidents, using photographs and videos to illustrate the risks 
and lessons that have been learned.  He also considered ways in 
which the risks could be eliminated or significantly mitigated and 
ended with the question what is the role of the Regulator and 
whether they were up to the task. 

The final presentation of the day was given by Paul Zhang 
and David Baulderstone from Sinclair Knight Merz, on the topic 
of “Rail Car Depot Infrastructure – The Dry Creek Experience”.  
The presentation was particular topical as members were going 
to visit the new Dry Creek depot the following day.  The authors 
described how the former Adelaide Rail car Depot (next to 
Adelaide main Railway Station) had been relocated from 
Adelaide to a new site at Dry Creek approximately 15 km out of 
the city.  The new depot not only provided improved train 
maintenance and washing facilities but also infrastructure and 
train control systems to support the effective movement and 
control of suburban rolling stock throughout the depot.  They 
also illustrated with slides some of the technical features that the 
members would be seeing on the Saturday visit plus some of the 
problems that had to be solved during the planning and 
construction of the new depot. 

The Chairman, Steve Boshier then gave a vote of thanks to all 
the authors and presented them with a small token of 
appreciation.  He also thanked the South Australian organising 
committee for all their hard work in making all the arrangements 
for the weekend and the selection of papers.  The committee 
was – Malcolm Menadue, Brett Baker, David Barry, Geoff 
Willmott, George Erdos, Michael Forbes, John Aitken and 
Koos Rohlandt.  

Steve Boshier then thanked the Sponsors without whom the 
meeting would not have been such a success.  They were (in no 
particular order), Ansaldo STS, Aurecon, Hyder Consulting, 
Invensys Rail, JMD Rail Tech, Phoenix Contact/Rittal, PYB 
Consulting, Rail Personnel, RCS Australia, Siemens, TTG 
Transportation Technology, Competency Australia, B&R 
Enclosures, Bombardier, Selectrix/Select Rail, Unipart Rail, 
UTS Rail, AECOM, Parsons Brinkerhoff, and Laing O’Rourke. 

 

FRIDAY 22 JULY – 
EVENING DINNER 
The formal dinner for Members, 
Guests and Partners on the Friday 
Evening was held at the Crowne Plaza 
Hotel where good wine and food was 
enjoyed by all.  The dinner and drinks 
were sponsored by Aurecon and 
Parsons Brinkerhoff. 

SATURDAY 23 JULY 
71 members and guests stayed on for the technical visit to Dry 
Creek Train Care Depot on the Saturday.  Two coaches duly 
turned up at the hotel and departed for the visit at 08:30 hours.  
After arrival at the depot there was safety briefing and everyone 
was inspected to confirm that they all wore high visibility vests, 
long sleeved shirts or jackets, long trousers and safety shoes or 
boots.  (Seems to be the same over most of the world these days 
– Ed)  The party was split up into five groups with a depot leader 
and everyone visited the main maintenance workshops, the Yard 
Control centre (complete with a “Westcad” VDU System and 
“Westrace” interlocking), the car cleaning facility, refuelling 
point, stabling yard and the Operations Control Centre building.  
The members also saw the empty space that had been allowed 
in the main office buildings to house the future Adelaide 
Suburban Signalling Control Centre.  The visit also allowed 
enough time for the members to inspect lineside equipment 
such as point machines and LED signals!  Part of the visit also 
included a remote interlocking Signalling Equipment Room that 
had been altered as part of the signalling alterations needed to 
connect the depot to the Suburban Main Lines and the security 
arrangements for allowing trains to egress and exit the depot 
through remotely controlled and monitored gates.  (Three 
separate entrances and exits.)  The signalling on the main line 
was also controlled by a Westrace system.  Morning tea had also 
been provided during the tours so the members did not become 
dehydrated or starving! 

The visit concluded with a vote of thanks by Steve Boshier to 
the guides and members of the depot staff who had given up 
their time to show everyone around. 

The members then boarded coaches for the journey to the 
Lakes Resort Hotel for a Buffet Lunch before the coaches took 
the interstate members either back to the Crowne Plaza Hotel in 
Adelaide or to the Airport before they all started their journeys 
home.  It was a most enjoyable and interesting technical 
meeting. 

Tony Howker 

RAIL REGENERATION 

Right  (photo: Tony Howker) 
General view of the Westcad control office for 
the depot signalling  
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Ansaldo STS has won a A$7.3M contract to deliver the signalling 
and train control system for Pacific National’s Greta Train 
Support Facility which will increase the efficiency and capacity of 
its coal haulage in the Hunter Valley. 

Located between the existing railway line and the proposed 
Hunter Expressway, the Greta Train Support Facility will include 
five new rail tracks and will allow for the refuelling of trains, 
routine train inspections and wagon maintenance facilities. 

Ansaldo STS will design, deliver and commission the signalling 
system for the new Greta Train Support Facility including 
modifications to signalling on the existing main line and the 
Australian Rail Track Corporation (ARTC) train control system. 

Pacific National is one of two national coal haulage operators 
in Australia and currently transports over 120 million tonnes of 
coal per annum by rail to both domestic and export markets. 

In Australia, Ansaldo STS has been delivering railway 
signalling and transportation solutions since 1995 and has offices 
in Brisbane, Newcastle, Sydney, Perth and Karratha. 

1. A lot of discussion taking place over a set of points between Steve Boshier, 
Paul Szacsvay, Richard Flinders and Geoff Willmott! 

2. Members receiving a safety brief before the start of the site visit –  
Steve Boshier, Richard Flinders, Richard bell and Paul Szacsvay  
can be seen amongst the group  

3. The Australasian Secretary about to bite into a very creamy cake for  
morning tea! 

4. Deep discussions taking place between Nick Thompson and Peter Duncan 

5. General view of one of the three rail entrances to the depot protected by 
remotely controlled entrance gates 

 

(all photos this page: Tony Howker)   
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Signalling and Train Control for 
Pacific National in Hunter Valley 
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INTRODUCTION 
The Advanced Train Management System (ATMS) is the 
future Train Control System for use by the Australian 
Rail and Track Corporation (ARTC).  At present the train 
control systems in use on ARTC are a mixture of 
Centralised Train Control (CTC) systems and other safe 
working systems such as train order and track warrant.  
CTC is used to control route signalling to original NSW 
standards between Newcastle and Brisbane from 
Broadmeadows control centre and also controls the coal 
lines from the Hunter Valley coalfields to the port at 
Newcastle.  South of the Sydney suburban area, the 
main line to the South is double line and is controlled 
again using NSW standard Aspects.  From Junee to the 
border with Victoria the line is single and is controlled 
by a CTC system from Junee.  The lines in Victoria 
between to NSW border and Melbourne are controlled 
by CTC from Adelaide using Speed Signalling, as is the 
line from Melbourne to Adelaide in South Australia.  The 
rest of the lines across to Western Australia and the 
alternative route to Brisbane in the west of NSW are 
controlled by Train Order or track warrant.  These lines 
are therefore “Dark Territory” to the controllers and rely 
on voice radio where provided for the train crews to 
give their position.  Global Positioning Systems (GPS) 
also are utilised. 

ARTC therefore needs a sophisticated system to 
control trains on its network to increase capacity as 
freight traffic increases.  This system is the “Advanced 
Train Management System” which ARTC is presently 
trialling.  ATMS is designed to support ARTC’s 
objectives of improving the rail network capacity, 
operational flexibility, train service availability, transit 
times, rail safety and system reliability.  The system will: 

 replace trackside signalling with “in cab” 
locomotive displays of a Driver’s authority; 

 provide precise location of trains; 

 provide new digital network control centres, 
each capable of controlling all traffic on the 
ARTC national network; 

 provide a “back up” capability in the event of 
failure at one control centre; 

 provide enforcement of movement 
authorities; 

 provide switch settings and automatic 
clearance of routes; 

 provide information (voice and data) to all 
locomotives via Telstra 3G network. 

(For those readers who are not Australasian – Telstra is 
the private Telecoms company in Australia that was 
formed from Australian Telecom, originally a 
Government owned company) 

ATMS STAGE 1 – “PROOF OF CONCEPT” 
ARTC announced recently that Stage 1 of the ATMS – proof of 
concept stage - has been successfully completed.  The Stage 1 trials 
were designed to establish whether the ATMS could replace 
wayside signals and manage trains using sophisticated computer 
programs and GPS.   

ARTC CEO, John Fullerton, explained that stage 1 culminated 
with a series of successful physical trials on ARTC track between 
Port Pirie and Port Augusta in South Australia north of Adelaide.  
He also stated that this successful trial stage provided a real boost 
to the project; it proves the core concepts of ATMS and paved the 
way for Stage 2 which will focus on delivering capacity 
improvements.   

“The ATMS represents a “new Wave” of infrastructure 
technology designed to significantly increase the capacity of rail 
freight.  It continues ARTC’s on-going commitment to make rail 
freight even more competitive, ultimately getting more goods off 
heavy road trucks and onto rail” he said. 

The stage 1 trials successfully used the Telstra Next G 
telecommunications network and showed that the system could: 

 Deliver and display electronic movement authorities to 
the train; 

 Manage both ATMS system fitted trains as well as non-
fitted trains; 

 Accurately determine the exact position of the train; 

 Enforce current track speeds; 

 Enforce “End of Authority” limits; 

 Monitor and remotely control switches. 

STAGE 2 
Stage 2 works are well advanced with final design documentation 
completed, soon to be followed by software development, 
integration and testing.  The Stage 2 functionality will focus on 
using smaller virtual track segments (blocks) to introduce capacity 
improvements.  It will also be able to manage the full range of train 
and track “authorities” needed for safe and efficient operation of 
the network.   

Mr Fullerton said that the design of ATMS has involved, and will 
continue to involve, extensive consultation with numerous 
stakeholders including train drivers, network controllers, 
infrastructure workers and rail regulatory authorities. 

“Successful completion of stage 1 gives ARTC and the 
Australian rail industry confidence that a new paradigm for train 
control is both achievable and a viable alternative to conventional 
signalling systems” he said. 

Suppliers 

The main supplier for the ATMS is Lockheed Martin of the USA and 
its sub-contractors, Ansaldo-STS and Seneca.  Telstra is the telecom 
supplier. 

Tony Howker 

Australian Rail and Track Corporation 
Advanced Train Management System: Stage 1 Update 

AUSTRALIAN ATMS 
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IRSE MATTERS 
 

 
ASPECT 2012 

Call for Papers deadline is approaching 
Ian Mitchell (Chairman of the Organising Committee) 

1 November is the deadline for responses to the Call for Papers for the IRSE’s next big international conference, to be held 
at the Queen Elizabeth II Conference Centre in London on 10-12 September 2012.  That is the date at which the organising 
committee will start to review the proposals that have been submitted by IRSE members and others, with the aim of 
selecting those which will make up a balanced and interesting programme for the conference. 

 
Preparing a paper for a prestigious conference may seem a bit daunting, but it’s not that hard.  The written paper is 

only 6-8 pages including illustrations, while the presentation slot at the conference is just 15 minutes – and you have until 
the middle of next year to produce this material. 

 
All that is needed now to get yourself on the list of 

prospective authors is to download the Call for Papers 
PDF from the IRSE web site at www.irse.org/aspect, 
fill in the form and email it back to aspect@irse.org.  
Most of the form is easy stuff such as name and contact details – the 
part that needs creative thought is a Title and an Abstract of what you 
would like to present – no more than 500 words. 

 
The form includes everything you need to know about the 

conference and some suggested topics, but don’t let these constrain 
you – we are prepared to consider anything relevant to railway 
operations, signalling and telecommunications that you would like to 
suggest. 

 
 
 
Because it will be the kick-off 
for the IRSE’s Centenary Year, 
ASPECT 2012 is going to be a 
really special event that you 
won’t want to miss.  Being a 
speaker rather than just an 
attendee gets you maximum 
benefit for minimum cost. So 
don’t delay – get your Call for 
Papers response in today. 

 

 

 

 
Have a look at the IRSE Website for further details 
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Technical Visits, 31 August 2011 

1. Visit to the new SBB “diameter” line (DML) 
under construction in Zurich-Oerlikon. 

2. Visit to the new SBB control centre (BZ)  
being installed at the Zurich Airport. 

This was the first meeting of the Swiss Section of IRSE, formerly 
the ERFA group. 

The visits on 31 August 2011 were organised by courtesy of 
André Rüegg and Heinz Walser, both of SBB.  

After an introduction by Markus Montigel regarding 
organisational matters, the group, consisting of 26 participants, 
was informed by Peter Thommen, SBB, about the newly installed 
electronic interlocking Simis-W (Estw) replacing the Do 67.  
Oerlikon station is now connected, 32 other stations to follow. 
Currently 1000 trains a day, with 600 stopping here, final 
capacity after end of all construction and transfer of the control 
centre to the airport location will be 1300 trains a day.  The 
tracks in Oerlikon will be displaced in 12 stages to accommodate 
the new “diameter” line from Zurich Main Station with a total of 
eight tracks while the entire traffic keeps running as scheduled. 

Moritz Weber, SBB, explained the various phases of 
construction, including specialties like temporary level crossings 
for heavy machinery. In July 2011 all wayside signals were 
replaced by the new type N and equipped with Euro-ZUB 
balises. This was a thoroughly planned overnight job, with all 
trains unimpaired in their schedule the next day. Beat Bürgin, 
SBB, responsible for the implementation of this large 
construction project, presented its necessity to accommodate 
the rise in traffic in the coming years. A very instructive tour 
through the construction site with trains running by at short 
intervals revealed the complexity of this project.   

The group then moved from Oerlikon to Zurich Airport. 
In the afternoon, after a lunch at the self-service airport 

restaurant, Marc Reber, SBB, presented the plans of SBB to 
concentrate today’s many control centres, supervisory and 
customer information activities into four combined centres in 
Lausanne, Olten, Pollegio and Zurich Airport, handling all of 
SBB’s train traffic. An additional centre without operational 
control will be established in Bern to coordinate activities in case 
of large area disturbances. Additional work places are provided 
for training of personnel and for redundancy in case of failure of 
any regular workstation. 

A tour guided by Daniel Tschumi and Bernhard Sandmayr, 
both SBB, through two floors filled with computer work stations 
(operational and supervisory) showed most of the hardware 
installed, with a few stations already in operation. Also provided 
are various recreation and lunch rooms for the employees’ 
benefit. 

This visit was highly informative for our group. We were 
instructed by very competent SBB personnel. We therefore 
express our thanks for their time spent and wish them continued 
success with the realisation of the Oerlikon project and the 
nationwide control centres project. 

Hans  E. Weidmann / Heinz Walser  
 

SWISS SECTION 

1 The new cross-city link from Oerlikon, through the 4.5 km 
Weinbergtunnel to Zürich Hauptbahnhof 

2 Beat Bürgin, talks about SBB’s new Oelikon extension 

3 Marc Reber presents SBB’s plans for new Control Centres 

4 Moritz Weber, SBB, enthuses about the construction 

5 Peter Thommen, SBB, in the present Control Centre 

6 Temporary Level Crossing for heavy machinery 

7 Markus Montigel, IRSE Swiss Section Chairman  

 

2 

3 
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SWISS SECTION -  
Programme of Meetings - Preview 

 
 

25 Nov 2011 Visit to Institute for Transport 

Planning and Systems (IVT) Zürich  

7 March 2012 First Annual General Meeting

(preceded by a Technical Event) 

4 

5 

6 

7 
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Annual Technical Visit and Luncheon 
This year’s event took place on Saturday 30 July, when around 70 
members and guests, along with the President and the Chief 
Executive of the Institution, attended the event in the summer 
sunshine at the East Lancashire Railway, based at Bury Bolton 
Street station in the north west of the UK.  This beautifully 
restored railway runs along the Irwell Valley, along the edge of 
the West Pennine Moors. Passenger services run from Bury to 
Ramsbottom, Rawtenstall and Heywood as well as through the 
pretty villages of Summerseat and Irwell Vale.  There are 
spectacular views of the West Pennine Moor as the trains cross 
the River Irwell, also passing through two tunnels en route. 

Having been welcomed at the station by Peter Duncan, 
Chairman and Signalling Director of the railway, we were then 
escorted as a group to the nearby Bury Transport Museum where 
a detailed presentation was given regarding the history of the 
railway and the past and current signalling and 
telecommunication projects.  Bury Transport Museum is housed 
in the beautifully restored 1848 East Lancashire Railway 
Castlecroft Goods Warehouse, where the museum has a brand-
new interior with a fascinating collection of vintage vehicles and 
original artefacts as well as interactive displays. 

In the Education Suite within the building, Peter explained 
that after formal closure by British Rail in 1980, the line was 
reopened on 25 July 1987. The initial service operated between 
Bury and Ramsbottom, via Summerseat.  This was possible with 
the installation of ground frames at Bury South, Bury North and 
at Ramsbottom with the single line section being operated by a 
train staff. 

In 1991, the service was extended northwards from 
Ramsbottom to reach Rawtenstall. Rawtenstall is the northern 
limit of the line as the formation to Bacup has been lost 
immediately north east of the station.  Ramsbottom signal box 
was brought into use to cross trains and control the level 
crossing, with a ground frame being installed at Rawtenstall.  The 
two single line sections were first operated by train staffs, being 
then replaced with miniature electric train staffs between Bury 
and Ramsbottom, and key token machines between Ramsbottom 
and Rawtenstall. 

In September 2003, an eastbound extension from Bury to 
Heywood was opened. To reach Heywood the extension had to 
cross over the Manchester Metrolink line to Bury, at the site of 
the former Knowsley Street station.  This necessitated the 
construction of a new intersection bridge, with steeply graded 
approaches of 1 in 36 and 1 in 41 nicknamed 'The Ski Jump'.  
The remainder of the extension includes a long section at 1 in 85, 
rising towards Heywood, as the line climbs out of the Irwell 
valley.  Bury South signal box was brought into use to cross trains 
and to allow access to the steam, diesel and carriage and wagon 
facilities.  This was possible with the installation of ground frames 
at Heywood, the end of the passenger service, and Hopwood, 

MIDLAND & NORTH WESTERN SECTION 

1. Members and guests arrive at the Bury Transport Museum 
2. Members and guests view the Bury South Signal Box and S&T Workshops 
3. The impressive mechanical signalling gantry guards the south end of Bury Bolton Street station 
4. Melvyn Nash (left) receives the Section's Chairman's Award from Ian Bridges (right) 
5. Colin Porter (left) receives the historic membership certificate from Ian Bridges (right) 
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All photos:  Ian James Allison 
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the Network Rail interface near Castleton, 
with the single line section being operated 
by a train staff.  At the same time, the 
single line section between Bury North and 
Ramsbottom was changed to track circuit 
block with direction levers. 

The railway is 12 miles (19 km) long, 
and has a mainline connection with the 
national railway network at Hopwood, 
beyond Heywood, before emerging onto 
the Manchester-Leeds Line at Castleton.  
There are plans to extend the running line 
further to Castleton in the future. Options 
for providing an interchange station at 
Castleton between East Lancashire Railway 
and National Rail services are currently being explored.  A rail connection with the 
Metrolink line also exists, just south of Bury, at Buckley Wells.  This was created when 
BR services were diverted to Bury Interchange in 1980. There are plans to construct and 
open a station at Buckley Wells, between 2012 and 2015. 

Upon completion of Peter’s detailed presentation with many pictures demonstrating 
the activities of the S&T team of volunteers, members and guests were then afforded 
the opportunity to view the 1910 Lancashire and Yorkshire Railway, 65 levered Bury 
South signal box in operation, along with various restoration projects within and around 
the S&T workshops immediately behind the signal box.  Following this viewing and a 
casual stroll around the yard with the service trains passing by, members and guests 
adjourned to the end of platform three at Bury Bolton Street station to await the arrival 
of the Lancastrian Luncheon train, for a three course meal and liquid refreshments, 
complete with the Section headboard. 

Whilst awaiting the arrival of the Luncheon train, the incoming Section Chairman, 
Ian Bridges presented the Chairman’s Award to Melvyn Nash.  Melvyn, who has been 

the Chairman of the 
Section on two 
occasions, was 
thanked for his loyal 
and dedicated 
support of the 
Section over many 
years, to the applause of the members and guests.  The Chief 
Executive was also presented with a historical and original 
Institution membership certificate of yesteryear by Ian, which had 
been obtained by a Section Committee member some time ago.  
It is hoped that this membership certificate will be on display in 
the Institution offices in London not before too long. 

The rest of the afternoon was spent on the Luncheon train 
between Bury, Ramsbottom and Rawtenstall and return and then 
onward to Heywood and return before disembarking and 
travelling home after such a sunny and enjoyable day.  Grateful 
thanks must go to Signalling Solutions Ltd and Park Signalling 
Ltd for sponsorship of this event.  Grateful thanks must also go 
to Peter Duncan, Andy Morris, Andy McNamara and the staff 
and volunteers of the East Lancashire Railway for making the day 
such a delight!  Finally, thanks must also go to the Visits 
Secretary for arranging another successful event and for booking 
the good weather.  I look forward to seeing you all at next year’s 
event. 

Andy Knight 

6. Bury South Signal Box diagram 
7. The Lancastrian Luncheon train awaits departure from Bury Bolton Street station with the Section Headboard 
8. The Lupton family enjoys a visit under Bury South Signal Box 
9. Members and guests visit the operating floor of Bury South Signal Box 
10. An unusual mechanical signal north of Bury Bolton Street station, provided to allow suitable sighting by the driver 
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YOUNGER MEMBERS STUDY WEEKEND 

Younger Members Module 2&3 IRSE Exam Study Weekend 
Over the weekend of 30 and 31 July the Younger Members held a Module 2 and 3 Study Weekend at the Signet Solutions training 
centre in Derby in preparation for undertaking the IRSE exams in October.  The weekend was led by Peter Woodbridge and  
Reuben Dakin, supported by Martin Fenner and Andrew Witton, and was focused at providing the participants with valuable advice 
and guidance on exam requirements and techniques. 

A new feature to this year’s study weekend was the requirement for those interested 
in attending to return an attempt at either of the mock Module 2 or 3 papers, provided 
upon registering interest for the weekend.  Although previously untried, this ensured 
that those who attended the weekend had begun to think about the requirements of 
the modules, and thus were more likely to benefit from participating. 

The returned answers from the mock papers also 
provided the basis for the weekend content, allowing 
common errors to be established and the sessions to be 
flexibly developed with and tailored to suit the various 
signalling backgrounds and interests of those attending.  
With sessions created for each of the questions covered 
within the mock papers, the participants were able to 
select from the various topics covered in order to focus 
their own development where they wished and therefore 
gain the most they could from the weekend.  Some of the 
areas covered by the weekend included: mainline headway 
calculations/signalling the layout, metro headway curves/
signalling the layout, control tables, aspect sequence 
charts, and numerous other possible Module 3 written 
answer questions. 

Particularly important to the success of the weekend 
was the time taken by Peter and Reuben to study the 
returned answers from the mock papers and develop 
sessions that allowed the groups to openly analyse and 
discuss the answers, as well as providing feedback on an 
individual basis where possible.  This ensured that the 
weekend had plenty of discussion, debate and self learning 
in a relaxed and enjoyable environment. 

Finally I would like to extend a special thank you on 
behalf of all those who attended to Peter, Reuben, Martin, 
Andrew and to the staff at Signet Solutions who gave up 
their weekend to provide support to the event and ensure 
its smooth running. 

Nathan Garratt 

     1 – Taking in the sunshine at Derby 

    2 –      

     3 – Younger Members enjoying the generous buffet 
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Dear Editors 

The TETRA Standard, Issue 169 

It is difficult to know exactly what purpose 
the article on Tetra sets out to achieve.  
At best, it is just a commentary on how far 
the technology has come since the 
standard was introduced in the 1990s.   
At worst, it is an attempt to say that the 
decision makers got it wrong when 
choosing GSM-R and that railways around 
the world should be thinking of changing 
to Tetra. 

Whatever the answer, let’s make it 
quite clear that GSM-R has established 
itself as the international standard for 
main line track to train radio as well as 
becoming an integral part of the ERTMS 
level 2 (and 3) roll out.  An in depth study 
was conducted in the 1990s to ascertain 
what would be the most appropriate radio 
technology for railways to adopt, with 
both GSM and Tetra being considered.  
Both had their merits and disadvantages 
in more or less equal quantities but it was 
the commercial factors that swayed the 
decision in favour of GSM.  Tetra at the 
time was a technology that had yet to 
take off and doubts were expressed as to 
whether the standard would survive.  
GSM on the other hand was a technology 
in the ascendency with large parts of the 
radio industry committed to develop the 
necessary products. It was known that 
work would be necessary to adapt GSM to 
the particular needs of the railways, with 
the result that GSM-R was created.  
However, the rail industry has benefited 
from the many standard components that 
could be inherited from the public GSM 
systems - principally the MSC and BSC 
elements. 

It is now nearly 20 years on from that 
decision and most railways in Europe have 
installed GSM-R to all or part of their 
networks.  As a voice communication 
medium, it has worked well once the 
inevitable teething problems were 
overcome.  As a bearer for ETCS, the 
limited spectrum allocated on a pan 
European basis is restrictive so long as 
signalling engineers insist on a constant 
circuit switched connection to trains.   
As such, very busy areas as in large 
terminal stations will not use ETCS level 2 
at the present time.  This restriction is a 
related to radio spectrum allocation, not 

FEEDBACK 

Thameslink ATO & ETCS, Issue 170 

The September Technical Paper in IRSE 
NEWS Issue 170 presented a holistic view 
of the challenges posed by running trains 
seamlessly on lines with metro based 
signalling integrated with lines having 
main line signalling.   

The IRSE is requested to include 
similar detailed papers that are pertaining 
to current projects and that can be 
appreciated by young Signal & Telecom 
practitioners.   

I would like to thank the authors for 
providing excellent insights into this 
Network Rail project. 

Nikhil Swami 
Assistant Engineer (S&T) 

Kolkata Metro Rail Corporation Ltd 

Member’s Luncheon 

I am a member of the Union Jack Club and 
would like to correct the details given by 
Colin Porter about the club. 

Although all ranks of active and retired 
personnel of the armed forces are able to 
use some facilities from  time to time,  
full Membership is only open to non-
commissioned ranks, active or retired. 

Colin's article gave the impression that 
Membership was open to all ranks.   

Anthony Walker, AMIRSE 

Train Integrity 

To quote “….train integrity…it is obvious 
that this is the responsibility of the Railway 
Undertaking [i.e. TOC}”; “...the risk of a 
train dividing due to coupling failure is 
now very small” – really? Recent statistics 
suggest otherwise. 

Oh dear, what a piece of cowardly 
buck-passing.  Failure to guard against 
very small risks allowed the Hixon and 
Moorgate accidents to happen, amongst 
many others.  It could be said that 
avoiding bumping into the train in front is 
clearly the responsibility of the TOC.  Let 
us talk ourselves out of a job and let the 
train operators achieve safety by non-
technical means. 

John R.Batts 

the GSM-R standard, and would have 
equally applied if Tetra had been chosen. 

It is acknowledged that Tetra has 
found a market within the rail sector 
during this period and has been 
particularly successful with Metro 
applications for which it is the natural 
choice.  It also needs to be said that the 
prices of Tetra infrastructure have 
dramatically fallen in the last 10 years with 
low cost versions of the central equipment 
making it much more affordable for 
Metros on a tight budget. Long may this 
trend continue. 

However, both GSM-R and Tetra are 
ageing standards and the next generation 
of radio technology for railways is already 
being considered.  Some ideas were put 
forward at the Indian convention and the 
rail industry internationally probably needs 
to set up a study group to ascertain the 
best option.  An important element will be 
just how much backward compatibility 
with GSM-R can be achieved.  By the time 
that a new standard is decided (which 
might be an open standard) the number 
of railways fully equipped with GSM-R and 
ETCS will be much greater that at present 
and the logistics of changing from old to 
new will be a significant challenge.   
The changeover period could extend into 
several years and thus compatibility 
between old and new will be crucial.   
It may be that the 4G LTE standard, with 
its much greater spectral efficiency and a 
possible three-fold increase in data rates, 
will become the best option. We shall 
have to wait and see. 

So, whilst finding the IRSE NEWS 
article interesting to read, I remain 
concerned that the IRSE appears to be 
supporting a sectional interest in radio 
technology, which could present a 
misleading picture to the uninformed and 
seems to champion the interests of certain 
manufacturers and consultant groups. 

Clive Kessell 
Past President 

 
Editor’s Note:  
On the Editorial page of every issue of the 
IRSE NEWS it is stated that the IRSE is not 
as a body responsible for the ideas 
expressed in the NEWS.  
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Is this the best we can do?  

I have forwarded some photographs 
of the Train ready to Start Buttons at 
Derby in the UK. 

The station has been refurbished 
and is let down by the amateurish 
fastenings of the TRS Buttons on the 
platforms on platform two.  Similar 
examples are on other platforms at 
the same location. 

After all the work I and many 
others put in to the Installation 
Handbook, I am very disappointed to 
observe such poor Installation 
practice. 

Malcolm (Mac) Tunley 

Avid readers of the NEWS may remember that in Issue 154, I was 
requesting information about two ancient French Mechanical signals 
pictured at the Cité du Train Museum at Mulhouse.  I recently spotted a 
photograph in a magazine of another signal at the Museum. 

Regretfully the photographer was concentrating on the coach, but 
the signal appears to only have one arm, and the lantern at the top 
presumably rotates to give two night time indications.  Blue was used in 
the early days in France for shunt signal and route signals.  With 
apparently only one arm, it seems more likely to be a shunt signal? 

Again there appears to be no information given by the Museum on the signal, so can any of our French signalling experts 
suggest which railway it was found on and what was its purpose? 

Tony Rowbotham 

 

CURIOSITY CORNER 

FEEDBACK 

 

The blue signals 
from Issue 154 
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Farewell to David Collins    
After a career spanning 43 years, David Collins retired from the UK railway service on 
Friday 9 September 2011.     
Following his Graduation from Exeter University in 1968, David joined the Southern 
Region S&T HQ at Croydon, where his formal training commenced and he took his 
first substantive post.  In 1973 he was appointed to the Management staff of the 
Western as the S&T Supervisor, Swindon.  Subsequent to that, four years were spent 
away in Scotland on the Highland resignalling, after which he returned to the Western 
in 1979 as Assistant Divisional Signal Engineer, Reading. 
He continued in similar roles until he moved to Swindon in a ‘Regional’ role in the last 
years of BR before 1994.  In 1996, David became the S&T Engineer within the Amey 
organisation but was still principally involved on the ‘Western’.  In 2004, he was 
appointed as the Territory Signal Engineer for Network Rail Western and following a 
brief spell in a national role, he returned to the Western in 2009 for his current post.  
One of the most experienced Senior Engineers in the profession, David is well liked, 

and many younger staff have good cause to be grateful for all the help and encouragement he has given to them and the wider 
railway community over the last forty years.  We wish David a very long, happy and well deserved retirement.  You will be missed.   

ON THE MOVE …... 

INDUSTRY NEWS 

Metrorex, the operator of Bucharest Metro, has trusted again 
in Invensys Rail technology for the signalling of its Line 4 
extension.  Invensys Rail will provide its signalling technology 
to two new stations of Bucharest Metro’s Line 4, Pajura and 
Parc Bazilescu, which are in addition to the existing four 
stations, which have been all equipped with Invensys 
technology since commissioning in 2000. 

Within the scope of the project, which has a duration of 
12 months, ATP (Automatic Train Protection) systems and 
ATO (Automatic Train Operation) systems, based on speed 
codes, as well as a Passenger Information System and 
Passenger Announcement System, will be installed in the new 
extension.  Invensys will also provide the uninterruptible 
energy system and the distribution and commutation energy 
system in the new stations.  

Invensys Rail first entered the Romanian railway market in 
1999 after being awarded the contract for the installation of 
the signalling and communications system in the then new 
Line 4 stations, Gara de Nord, Basarab, Griviţa y 1 Mai. 

Line 4, which travels across the north of the capital, is the 
most recent of the four lines of the Bucharest Metro and is 
4 km long.   In addition to this recently awarded extension, 
the construction of one new station and a branch line to 
connect Line 4 with the city's airport, have also been planned.  
Line 5 between Ghencea and Pantelimon stations is currently 
being built.  

On August 23, the Prime Minister of Turkey, Recep Tayyip Erdogan, 
inaugurated the new high speed line between Ankara and Konya, 
which is equipped with Invensys Rail’s FUTUR 1300 ERTMS 
(European Rail Traffic Management System) Level 1 and associated 
signalling systems. 

As a result of the initial contract signed in 2008 with Yapi 
Merkezi Insaat, Invensys Rail has successfully delivered the signalling 
and FUTUR 1300 (trackside) and FUTUR 3000 (on-board) ERTMS 
Level 1 system for the Turkish State Railways (TCDD). In addition, 
the solution also includes Westrace Electronic Interlocking, FS3000 
jointless track circuits, LED-type wayside signals and a Rail9000 
Control Traffic Centre (CTC), located at Ankara station. 

The high-speed line includes 212 km of new construction, and 
with speeds up to 250 km/h the journey between Ankara and Konya 
now takes just 90 minutes. The new section between the capital 
Ankara and the city of Konya links with the Ankara-Istanbul line at 
Polatli station and will eventually connect to the cities of Izmir and 
Afyon. 

In addition to this contract, TCDD entrusted Invensys Rail to 
install its FUTUR 2500 ERTMS Level 2 system in this high speed line, 
which will significantly increase the capacity of the line.   

The scope of the additional work, which is already underway, 
includes the design, manufacture, supply, supervision of the 
installation, testing and commissioning of the FUTUR 2500 ERTMS 
Level 2 system, with RBC’s (Radio Block Centres), Juridical Recorder 
Unit for ETCS Level 2 and the enhancement of the onboard  
FUTUR 3000 system for six train units. 

Rail success in Romania ERTMS solution on Turkish High 
Speed Line Commissioned 
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RECRUITMENT     
To advertise call Claire:       +44(0)20 7878 2319  e-mail: Claire.Barber@tenalps.com  

 
ASPECT 2012 
Call for Papers 

deadline is 
approaching 

 

See inside  -  page 13 

 

 

 

 
 

Signalling Design Engineers
Permanent Way Design Engineers 

Competitive salary + benefi ts

Location fl exible, preferably Swindon, York, Plymouth,
Birmingham or Glasgow

In 2012 URS Scott Wilson will become URS. We are a leading provider of 
engineering, construction and technical services for public agencies and private 
sector companies around the world. Having recently added a number of high 
profi le new multi-disciplinary project and long term framework contracts to an 
already diverse project portfolio, we can offer exposure to some of the most 
complex and exciting engineering challenges across the UK and internationally.

We have opportunities for Signalling and Permanent Way Design 
Engineers at all levels. To make the most of these opportunities visit 
www.urscorp.eu/careers or email emma.johnston@scottwilson.com 
or call 020 8944 3433 with any questions.

URS Scott Wilson is an equal opportunities employer. URS-SCOTTWILSON.COM


