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This is a picture of the Up departing signals at 
Sunbury, Victoria, Australia.  At the time of the 
photo it carried only regional high speed 
services between Bendigo and Melbourne. 

     More recently the station has been upgraded 
and electrified and connected to the Melbourne 
Suburban network. 

     Victorian Signalling is speed signalling, hence 
the double aspects with medium speed set at  
40 km/h. 

     Because of high speed turnouts (80 km/h) the 
signal on the right carries a junction indicator 
and displays a speed indication indicating that 
the medium speed via the diverge of the 
turnout is higher than 40 km/h. 

     The signal on the left is displaying line clear 
for normal speed operation. (Line speed) 

     Note the TPWS installed on the Victorian 
Regional network. 
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NEWS VIEW 190 
The Positive Approach 

With the ongoing difficulties that face the world economy, there is still ONE 
Engineering Institution that is there specifically to represent signalling and 
telecommunications engineers and practitioners worldwide.  This Institution 
can offer aspiring engineers technical and professional development 
opportunities that enable these individuals to become the 'excellent 
engineers' and keep established engineers on the top of their game and 
attractive to their current and future employers. 

Times remain hard and many people are worried for their jobs and future 
security.  Despite this some companies are still developing young and existing 
engineers. This is excellent for them and excellent for the industry - UK or 
Overseas.  In my opinion, the best way for this Institution to continue to 
develop and grow is to face the current facts and issues, then deal with them 
accordingly in support of its existing and potential members. 

I speak to people on a regular basis whom I have known for years and who 
have contacted me with their issues regarding work, about finding another job 
in S&T because theirs has been done away with, or even advice as they have 
been offered work abroad.  It would be irresponsible of me not to make a 
comment to gain feedback regarding the current issues and problems, in order 
to try and make a positive difference.  I do not want to be negative about or 
be disrespectful to the rail industry; I want to help it and those who work 
within it as it has helped me over the years. 

So the next time your colleagues raise the issues regarding continued 
employment, please remind them about this Institution and the benefits of 
becoming a member and what can be achieved! 

The Editor 
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CENTENARY PAPER - Railway Control Systems 

SUMMARY 
Over the next 15 years the Railway Control and Command System will 
change considerably; across the world railways are moving towards larger 
areas of control to allow the service to be managed as a whole, 
interlocking functionality is moving from the lineside onto the train, in 
certain areas mainline railways are beginning to look like metros, 
automation is becoming more prevalent and railway systems are 
becoming dependant on modern communication systems.   

This paper takes a look into the future at the changes to Railway 
Control and Command Systems and the effect this will have on the 
railway signalling engineer, who may have a very different career to those 
in the past. 

INTRODUCTION 
The IRSE states that "It is the professional institution for all those 
engaged or interested in railway signalling and telecommunications and 
allied disciplines”.  This definition has served us well over the years and 
this paper considers the challenges and changes that will affect railway 
signal engineers and asks the question will this definition hold true for the 
railway signalling engineers of the future? 

CHALLENGES OF THE NEXT 15 YEARS 
The challenges to the railway industry over the next 15 year will come 
from the infrastructure owners, passenger and freight operators, 
regulators, government and societal expectations.  This paper is based on 
the UK, but the UK is merely a microcosm of the experiences that most 
railway systems experience.    

Cost 
There is a drive to reduce the cost of railway systems; not just the capital 
cost of installing new or upgraded systems but also the ongoing 
operational cost.  As rail expands its market and competes with a range 
of transport mediums the lifetime cost becomes critical to the long term 
viability and growth of rail transport.  Rail has a wide economic and 
societal impact so will always have a political element, as an industry we 
need to provide solutions that can be provided at an acceptable cost to 
society. 

Capacity 
Rail is seeing a continued growth both in passengers and freight; from 
2003/4 to 2011/12 the UK rail industry saw a 39% increase in passenger 
km, a 15% increase in timetabled train km and a 12% increase in freight 
tonne km.  As can be seen there is a disproportionate increase the 
passenger km compared to train km.  This is a result of two factors; the 
use of latent capacity within the existing services and the lack of 
additional train paths on the busiest routes. 

Within the UK there is limited opportunity to provide new 
infrastructure in many areas, Figure 1 shows an example of this, where 
the railway is surrounded by other infrastructure.  The challenge to the 
signalling engineer is to increase the capacity of this existing 
infrastructure.  As can be seen from the projected growth figures this is 
not required to be a small incremental performance increase, but a 

Railway Control Systems: 
The Next 15 Years 
Phil Blacker, BEng (Hons) CEng MIET, Atkins 

fundamental step change.  There are multiple facets to 
this challenge, railway signalling engineers not only have 
to provide a system that increases the capacity but also 
one that can be implemented and maintained with 
minimum or no disruption to rail services. 

R J Insell stated in his inaugural paper that “As the 
traffic of the railways increases, the duties and 
responsibilities of the Signal Engineer will also increase, 
and we should do everything in our power to improve 
the science of signalling in order that new problems, 
which will no doubt arise, may be successfully dealt 
with”.  This statement holds equally true today.  The 
IRSE is in an ideal position to take the lead on the 
scientific approach to enable this challenge to be met. 

Energy Efficiency 
One area where the signal engineer has previously not 
been overly concerned is energy efficiency.  Over the 
years signalling systems have become more energy 
efficient, but little has been done to manage the energy 
requirements of the whole rail system.  In this case the 
energy draw of the signalling system is insignificant, but 
the effect it can have on the overall energy requirements 
can be immense. 

To successfully meet this challenge the signal 
engineer, rolling stock engineer and operator will have 
to work together to optimise the operation of the 
system.  It is only at this point that the system will be 
able to effectively manage the power used by the whole 
railway system. 

Interoperability 
Interoperability is key to minimising the lifetime costs of 
the system, in this sense interoperability is not just related 
to the areas covered by the Technical Standards for 
Interoperability (TSIs) but also the wider interoperability 
between subsystems.  As an example a TSI compliant 
train will have a far greater residual value than one that 
has a limited operational area, hence will have lower 
leasing costs.  The signalling engineer is in an important 
position to ensure that we provide an interoperable 
infrastructure at an affordable cost.  The interoperable 
railway has many benefits to the industry; including a 
wider supply base and a broader market for suppliers.  
Additionally, when compared to the use of proprietary 
systems, knowledge and experience are transferable 
allowing greater mobility of engineers within the 
industry. 

Figure 1  Lack of Space Surrounding the Railway Corridor 
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Safety 
Safety is undoubtedly the most important challenge.  Signalling 
systems have always been considered to be safe, and yet we 
have a history full of accidents where this has been proved to 
untrue.   The challenge over the next 15 years is the continued 
improvement in safety.  There is a need to take a holistic 
approach to safety of the railway system, not manage it to the 
limit of the signalling discipline.  There will of course have to be a 
signalling system boundary, but it has to be defined in the 
correct place and managed.  The one place this boundary will 
not be in the future is at the limit of one disciplines responsibility. 

The single most important interface, which imports the 
highest risk into the railway system, is the road rail interface.  
Recently within the UK there have been a number of incidents as 
a result of a holistic approach not being followed.  Some of the 
factors in these incidents are also further challenges that 
signalling engineers will have to address as we meet the other 
challenges described in this paper.  These are; perpetuation of 
historic standards, failure to take account the effect of changes in 
the operation of new systems and management of the changing 
environment around the railway. 

THE CHANGES 
Focus on Service Delivery 
For the railway operators the command and control system has 
to deliver in two areas; train punctuality and operating cost.  
They will require intelligent systems with decision support tools 
and automation of regular tasks.  To meet these requirements 
the command and control system has to be designed as a 
coherent system.  Within the initial design the systems update 
and upgrade, non-intrusive infrastructure change will have to be 
considered with a clear system roadmap developed for the whole 
system lifecycle. 

Rail customers are discipline agnostic, they will require a 
result from the railway as a system, it is no use to them if the 
signalling systems works but the rolling stock does not or vice 
versa.  As engineers it is our responsibility the break down these 
discipline barriers and provide a system that meets the 
customer’s needs.  

Simplification of Standards 
We have many standards that were written based on historical 
practice and the limitations of the technology of the time.  
Applying these to new systems can result in a compromise that 
limits the benefit we gain from new technology.  Where a new 
system is implemented it is important that we only carry forward 
the relevant elements of these standards, the key to challenging 
the existing standards is for signalling engineers to understand 
why the requirements existed within the standards, it is only then 
we can successfully adapt them to the new technology.  As a 
service to the following generations of railway signalling 
engineers we should clearly document the rationale behind our 
standards. 

As systems become more complex we need to define the 
requirements and operational principles in a coherent manner, 
especially as the systems will start crossing discipline boundaries.  
In these cases the engineers working on the systems will have 
very different domain knowledge so it is important that the 
system requirements are defined in a manner that is clear and 
concise.  One area that greatly assists this is the definition of the 

railway administration’s signalling principles using formal 
techniques.  This will allow them to be consistently implemented 
and validated across a variety of different systems.  Where this 
has been undertaken it has been found to be highly beneficial, 
although the size of the task should not be underestimated.  No 
tool or technique is ever perfect and we need to ensure that the 
discussion regarding which tools and techniques to use does not 
stall this process. 

Optimisation across System Boundaries 
The command and control system will expand its area of 
influence.  This provides the opportunity to optimise the system 
across traditional system boundaries such that the end user will 
see a single coherent system that controls the railway.  This will 
provide a far higher system performance than one where each 
subsystem is optimised within the discipline boundaries.  For 
example the use of traffic management with drivers’ advisory 
systems allows not only delays to be minimised but also system 
energy usage to be managed. 

Technical Complexity 
Modern signalling systems are becoming more technically complex 
involving a large number of highly integrated systems.  The days 
of the generic railway signalling engineer who has an under-
standing not only of the detail of all the subsystems but also the 
overall operation of the system will be over.  The complexity of 
the subsystems will require specialist engineers whose skills are 
not necessarily railway specific.  The railway signalling engineer 
becomes the system integrator, bringing together the specialist 
engineers and orchestrating their activities. 

Within the 15 year window of this paper I expect that the 
complexity of signalling systems will approach that where it is 
not possible to validate the application data by 100% manual 
testing.  We are seeing some systems now that are approaching 
the limit as the number and combinations of conditions will not 
allow this to be performed in an acceptable timescale.  This will 
require change to the methods used for system validation.  The 
use of formal definitions of requirements will allow the industry 
to use alternative verification and validation tools and 
automation to ensure system integrity. 

Communication Infrastructure 
Over the next 15 years high bandwidth Internet Protocol (IP) 
communications systems will become an integral part of the 
command and control system.  Although the systems will place 
no reliance on the communications system for safe operation it 
will be critical part of the infrastructure that will be an enabler for 
the high availability of the systems.  The use of IP technology is a 
good example of where Commercial Off The Shelf (COTS) is 
beneficial, the protocols, equipment and techniques have been 
tested and proven to a degree that would be impossible if it was 
a railway only system. 

There are ever increasing demands from the customer for 
more information to be rapidly available, these networks will not 
only be a core part of the operational systems but for 
distributing the information supplied to the customers from the 
command and control system. 

Obsolescence Management 
System lifecycles are shortening for a number of reasons, 
primarily this is being driven by the limited production lifespan of 
the electronic components used and the greater use of COTS 
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CENTENARY PAPER - Railway Control Systems 
products.  In previous generations of mechanical and 
electromechanical signalling systems the technology remained 
largely unchanged over the life of the installation.  Now there is a 
continual redesign and update of systems throughout their 
service life.  This culminates in an eventual replacement, possibly 
after as little as 10 years.  The challenge to the industry is to 
make this process efficient.  This challenge is not only restricted 
to the equipment itself, but also applies to the tools, software (in 
particular operating systems) and skills required.  The use of 
formal techniques to define the requirements, stable 
requirements, open standards and interoperability will all allow 
the infrastructure owners to efficiently manage their installations 
throughout their operational life.  Wholesale re-signalling at each 
stage of obsolescence or end of life is now not an option.  
Systems will have to be replaced in a piecemeal manner. 

Open Architectures 
Open architectures will be an enabler for many of the previous 
changes.  The technical complexity and short equipment lifespan 
will require the industry to move towards open interfaces and 
architectures.  A wholly proprietary system will not be able to 
meet the system whole life cost requirements.  This does not 
mean that there is no place for proprietary subsystems, it just 
means that the interfaces between the systems have to be open.  
The TSIs have gone some of the way to defining these interfaces 
however there are still some areas where there is no interface 
defined; there is a need for a common interface for vital IP 
communications with an interlocking.  Currently where an axle 
counter system communicates with an interlocking the supplier 
has to develop an interface for each interlocking system, this is 
not something we can afford in the future. 

Open interfaces should not be seen as a threat or risk to 
suppliers but an opportunity, there will be a time when having 
open interfaces is a market entry requirement as this becomes 
more important for railway administrations managing 
obsolescence.  Where open standards are used it becomes 
incumbent on the infrastructure owners to have robust 
configuration management processes as the supplier that installs 
the equipment may not be the same as the supplier that 
performs any modifications or updates to the system. 

THE TECHNOLOGIES 
The technologies that emerge over the next 15 years will 
probably not surprise us.  There are the obvious well developed 
systems, for example ETCS.  There are others that are 
understood but the application is still being developed, traffic 
management, Automatic Train Operation and Distributed 
Antenna Systems fall into these categories.  In 15 years time 
these will be considered old technologies, with the first 
installations being replaced.  The next generation of systems is 
likely to erode the existing divisions between subsystems as 
computing power increases.  Regional ERTMS is a good example 
of this where interlocking, radio block centre and control system 
are processed on one multi computer platform.  This has benefits 
not just in equipment costs but also by using common 
configuration data and removing interfaces between the 
subsystems. 

Communication systems will continue their rapid 
development, providing more capacity both for fixed lines and 
mobile communications, how the railways make best use of this 

is yet to be seen.  We are currently just beginning to move away 
from circuit switched data to GPRS(2G) whereas the commercial 
carriers have just deployed their first LTE (4G) networks.  How 
we embrace these enhanced high bandwidth 
telecommunications networks will define how the future 
signalling systems look.  The railway signalling engineer has a 
responsibility to identify these systems best features and lead 
their adoption.  The IRSE has a role in highlighting and 
presenting the opportunities that these technologies can 
provide. 

Through the use of open interfaces and standards we can 
become technology agnostic and look instead at a service level 
model of what we require from future systems. 

The vital core of the signalling system will become a smaller 
part of the overall system.  In previous generations the vital core 
was the signalling system it will now become a much smaller 
part of a wider command and control system.  This is one of the 
key challenges to signalling engineers. 

System availability will increase and be discussed in terms of 
five nines availability (99.999% availability or less than 5.26 
minutes downtime per year), the secondary risks imported when 
operating in a degraded mode will be unacceptable.  The 
concept of system downtime will be abhorrent to the next 
generation of railway signalling engineers as a wrong side failure 
is to the current generation. 

THE RESULTS 
If we successfully meet these challenges the railway command 
and control systems will look very different to today, and may 
not be recognisable to our predecessors.  They will be a blend 
of traditional signalling functions and operationally important 
functions such as energy management. 

The challenges cited at the beginning of the paper can be 
met by the delivery of the changes identified.  However, to 
enable efficient delivery of these solutions there are a number of 
changes required that will affect the signalling engineer.  The 
rate of change of technology will continue to increase, as an 
industry we will need to be able to embrace and deploy this 
technology in ever quicker timescales.  This will challenge our 
existing processes and force us to use a more evolutionary 
approach to systems development with the roadmap to system 
replacement considered at the system inception.  The changing 
technological landscape will require the signalling engineer to 
constantly update their skills and knowledge, this continuing 
professional development will be the mark of a successful 
signalling engineer. 

There will be a convergence between solutions, the existing 
split between mainline and metro systems will blur.  The reuse of 
solutions between applications and railway administrations will 
aid the rapid adoption and development of new technologies.  
As solutions converge they become global solutions, what works 
in Madrid could work in London, or Delhi or Dubai; ETCS a very 
good example of this with a significant number of installations 
outside Europe.  This globalisation of solutions aids the 
competitive market which helps in turn with cost.  There is an 
industry risk where a legacy supplier does not adapt to the new 
environment but is required to support legacy systems during 
the long period of migration from the old to the new.  We have 
already seen the purchase of a supplier by a railway 
administration to maintain supply of key components.  This is an 
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area where open standards, lifecycle management and 
system roadmaps will assist in the management of a railway 
system. 

The convergence of systems will raise issues that have 
not previously been considered by the signalling engineer. 
For example taking two cases from ETCS; within ETCS the 
train braking system becomes an integral part of the overall 
command and control system.  This will alter the way that 
the systems requirements are thought of.  For example can it 
be considered acceptable to give a train a movement 
authority with a target speed where because of the rail head 
conditions it is impossible to stop within the movement 
authority when travelling at the target speed?  The other 
example is train integrity; this has always been an issue for 
the signalling engineer.  However, in ETCS level 3 there is a 
debate as to whether this should be a function of the rolling 
stock or the signalling system.  This is a course wrong, it is a 
system requirement and until we start thinking of the rolling 
stock and the command and control system being parts of 
the same system the issue will not be resolved in a 
satisfactory manner. These are areas the signal engineer has 
not had to consider previously as command and control 
systems have only had simple interfaces with the rolling 
stock systems.  It also raises the question of the SIL 
allocations within the system, is it sensible to have a SIL4 
systems controlling movement authority and target speed 
where the braking system, and I include railhead conditions 
in this, is a much lower SIL?  Should the command and 
control system adapt to observed railhead conditions?  
Previously computing power and communications bandwidth 
would have made this difficult, with modern systems the 
option is there.  These are issues that the signalling engineer 
will have to deal with.  The will be many other examples, but 
as the boundaries of what we traditionally consider to be the 
command and control system are extended it will challenge 
many of our previous assumptions.  The successful signal 
engineer will be able to adapt to these and work in 
conjunctions with other disciplines to develop systems that 
meet the system requirements and where issues are 
addressed in the correct subsystem. 

As an industry we need to constantly challenge the way 
things are done, enforcing compliance to existing standards 
will not allow us to successfully address the challenges.  The 
IRSE is in a unique position to provide an open forum for the 
discussion of the validity of the existing standards and the 
approach that should be taken for future systems.  The older 
members of the institution are in a unique position to 
provide guidance and explain the rationales behind the 
existing requirements. 

The rise of the high availability high bandwidth data 
communications networks will probably have the biggest 
single impact on railway command and control systems.  
These will enable the development of new systems including 
features that were previously impossible and provide 
opportunities to meet the challenges posed to the industry.  
A measure of how successful we are will be the way in which 
we embrace these systems and manage the interface 
between the non-safety COTS systems and the high integrity 
bespoke systems. 

WHO WILL A RAILWAY SIGNALLING 
ENGINEER NEED TO BE? 
The signalling engineer needs to broaden their view to embrace the 
railway as a system and be ever more aware of how and where they 
fit into that overall system and where we can best contribute to 
effective deployment.   This derives in part from integration of the 
train into the signalling system and the need to develop our 
understanding of just how our updates and modifications to the 
infrastructure could affect train operators and owners and their parts 
of the ‘system’.  This includes not only their installed systems but 
also the affect on their staff.  It also reflects the need to consider the 
whole life management of the systems we deploy where updating 
and replacing systems components to manage obsolescence will be 
become more common than they have to date. 

The signal engineer must be able to think from first principals 
about problems and not be reliant on the crutch of existing 
standards and practices.  Does this mean we throw them away?  No, 
but we must know when they are not fit for purpose and be able to 
replace them accurately and concisely. 

Change will become a normal part of being a signalling engineer.  
The signalling engineer must be open to change, not just so that 
they can maintain the systems deployed during their lifetime, but in 
developing a much faster ‘time to benefit’ delivery performance for 
deploying new technology.  This is a real challenge given the ever 
present requirements of safety, but a reality in a world where 
technology cycles are ever shorter and investment cases look for the 
earliest and biggest return on investment. 

There is a need for skills portability and also to recognize that for 
many younger members their careers will be built on far greater job 
mobility than the older members and quite possibly moving between 
industries. 

CONCLUSION 
RJ Insell stated “The Signal Engineer of the future will have to be a 
man of many parts, and if he is to take the position which a 
competent Signal Engineer is entitled to, there will be no lack of 
work for the Institution for many years to come”. There has never 
been a better time to be a Railway Engineer, not just in signalling.  
The challenges cited at the beginning of this paper are exciting and 
interesting areas to work on.  This is an area the industry should 
promote to ensure we attract the people needed to meet the 
challenges outlined in this paper.  We have seen that the challenges 
can be met, but to meet them will require a broadening of our 
approach, what we know today is not enough to see us through the 
changes required.  Change on a scale we have never seen before will 
become a normal part of the day job, we will only be successful if we 
remove barriers to innovation and manage change.  The boundary 
between signalling and telecoms is further blurring; most modern 
signalling systems will have a telecommunications system at their 
heart. 

Finally to answer the question asked at the start of the paper; will 
the IRSE be the professional institution for all those engaged or 
interested in railway signalling and telecommunications and allied 
disciplines?  I would suggest that even this may not be sufficient 
enough to encompass the role of the signalling engineer of the 
future and suggest that the definition needs to be widened to reflect 
the role of the signal engineer in providing the railway systems of the 
future. 
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CENTENARY PAPER - The Driver’s Perspective 

SUMMARY 
There are many facets to train driving, but the objective is 
simply to arrive safely and on time.  This objective has held true 
even before the IRSE was founded in 1913, to the present day.  

So how has the signalling system supported the driver in 
achieving that objective and what improvements have been 
realised over the last 100 years?  How have they been received 
by the driver?  

IN THE BEGINNING 
In the days of steam traction, the task of train driving was both 
complex and demanding and required a skill set that could 
cope with an ever-changing environment.  The driver was 
expected to react immediately to changes in the state of the 
signalling system (which at times was complex and often 
subject to sub-optimal sighting) and to make judgements with 
regard to managing complex train control systems and train 
braking.  In the case of loose coupled freight trains operation, 
this was wholly dependent on the braking capabilities of the 
locomotive.  The driver’s route knowledge was therefore, a 
critical factor in managing the safe movement of trains. 

Emerging technologies stimulated a proliferation of 
different types of block working.  For example, a driver tripping 
over the Cheshire Lines from Stockport to Chester would 
encounter Absolute Block semaphore, Multiple Aspect colour 
light, Track Circuit Block single line, No Signalman Token single 
line.  This complexity was and still is a significant cost factor in 
maintaining route knowledge. 

Improvements in braking technologies and the introduction 
of diesel and electric traction and multiple aspect colour light 
signalling eased the work rate and improved the cab 
environment.  However, the actual task of train driving 
remained largely unsupported by any form of train protection. 

Improvements to safety on the rail network in general were 
being made year on year for other than train drivers. For 
example, improvements in interlocking and train detection 
systems meant that signaller would have to go to great lengths 
to create an unsafe situation.  The train driver could do this with 
just one moment’s lack of concentration. 

ATC/AWS/TPWS 
A collision between two passenger trains at Slough in 1900 led 
to the development of Automatic Train Control (ATC), the 
forerunner to the Automatic Warning System (AWS) on the 
Great Western Railway.  However, it took the collision at 
Harrow and Wealdstone more than fifty years later in 1952, to 
prompt the industry to roll out AWS nationally. 

60 years have passed since Harrow and Wealdstone and 
with the exception of the Great Western and the Chiltern lines; 
AWS has remained the main source of providing the driver with 
in-cab warning indications and latterly train protection, with the  

introduction of the Train Protection & Warning System. 
AWS was excellent for what it was originally intended (distant 

signal ON) but it has now been confused with many other uses.  
For example, warnings for permanent, temporary and emergency 
speed restrictions and warnings at locally monitored level 
crossings.  From the driver’s perspective, the meaning has 
changed from ‘distant ON’ to 'look at the lineside feature'.  
Repetitive cancellation when running on restrictive aspects has 
reduced the effectiveness of the warnings and has led many 
drivers into the trap of failing to respond to single yellow aspects. 

The introduction of TPWS has been an excellent stop-gap 
Automatic Train Protection (ATP) system, which has mitigated 
80%+ of the ATP-preventable risk.  It t is still a very crude method 
of controlling ‘over-speed’ as it is not efficient enough to allow for 
variations in train characteristics and it has been difficult for the 
driver to adapt to, because it doesn’t provide any warning before 
intervention. 

AUTOMATIC TRAIN PROTECTION (ATP) 
When ATP was first introduced on the Great Western it was 
unreliable, inconsistent and for some time limited in that only 
certain trains could use it, this restricted the driver’s exposure to 
the system.  Drivers were initially very sceptical, seeing ATP as 
"interfering" with their driving and as such there was a general 
lack of enthusiasm for the system.  

ATP was seen to be restrictive on the approach to signals and 
line speed reductions, forcing the drivers to reduce the speed of 
the train more than they were accustomed to.  The problem of 
the system intermittently updating, for example, when signal 
aspects cleared on their approach also proved to be a frustrating 
limitation of the system.  Over time, reliability, availability and 
acceptance gradually improved and driving styles were adapted 
accordingly, albeit still grudgingly by some drivers! 

The train accident at Ladbroke Grove brought about a step 
change in drivers perceptions of ATP.  Here was a tragic incident 
which happened on their patch and which ATP could have 
prevented.  This brought about a realisation that ATP was a really 
good thing to have. 

First Great Western adopted a robust ‘no ATP no go’ stance 
to their train fleet, with their contingency plan requiring removing 
trains from service if ATP was defective when the train was 
running over ATP fitted lines.  This is still the position today.   

These have included the introduction of flashing yellow and 
flashing green signals both of which were developed to improve 
performance rather than safety.  Flashing yellow signals were a 
major factor in the accident at Colwich Junction in 1986.  The 
concept and method of providing advanced information to drivers 
was not really in question.  What we got wrong here was the fact 
that we did not properly brief the driver that signals could be 
made to flash for movements through physical junctions as well as 
geographical junctions. 

To a certain degree drivers have been kept in the dark with 
regard to other signalling design enhancements.  An example of 
this was the introduction of ‘Lime Street Control.’  Why would the 
driver need to know?  Well ask the frustrated signaller when the 
train has been stopped well short of the signal to meet 
professional driving requirements, and the signal cannot then be 
cleared!  

‘Huddersfield Control’ was another example of a signalling 
control measure that was introduced without the knowledge of 
the driver.  Train drivers do not need the technical knowledge of a 

Oil Lamps To Radio Waves 
100 Years Of Signalling – 
The Driver’s Perspective 
Paul Le Vesconte, BSc MIRO, ATOC  
with contributions from David Smart  

OTHER IMPROVEMENTS AND ENHANCEMENTS 
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signalling engineer, but a good understanding of the 
underlying signalling system certainly helps with situational 
awareness.  

The accident at Ladbroke Grove also prompted an 
industry-wide review of risk ranking and sighting of signals.  
This has become an industry in its own right, but to be 
controversial, have we not over egged this process just a 
little?  Yes, getting the optimum view of the signal in terms 
of timing positioning is very important, but sometimes 
there has to be a compromise and you have to rely on the 
driver’s competence to get it right.  Drivers are well aware 
of the difficult signals in a route.  When you have optimised 
the situation trackside; trust the driver to get it right. 

LED SIGNALS  
My colleagues on the Great Western inform me that 
generally apart from the early concerns with ‘close up 
reading’, which has now been resolved, the drivers like 
them.  They are clearer and more reliable.  Recent trials of 
the newer lightweight LED signals in the Cardiff area have 
also indicated a favourable trend to overall acceptance of 
this style of signal.  However, some recent installations have 
been met with complaints and some suppliers do not 
appear to have got it quite right from the driver’s 
perspective.  The problem here is the intensity of some 
types of signals.  Here are some comments from the drivers 
themselves. 

"This type of signal destroys your night vision for ages 
they are far too bright" or, "when stopped in a platform 
with this type of signal it’s like having a laser shined in your 
eyes".  Another lesson we should learn here is to stick with 
one supplier by line of route and not to mix signals which 
visually appear very different. 

LED Ground Position Light Signals have been very well 
received with better visibility all round. 

VOICE RADIO 
In 1901 Marconi sent the first trans-Atlantic radio message, 
it has taken over 80 years for the rail industry to embrace 
the technology and provide two way radio communication.  
This came in the form of the National Radio Network 
(NRN).  The system (which has its limitations) is still in use 
today.  Cab Secure Radio has also been around for some 
time, but was never progressed across the network.  GSM-
R will finally close the gap in the communication loop, 
giving that vital secure link between trackside and train and 
is a welcome friend to both driver and signaller alike. . 

DATA RADIO AND TRAIN CONTROL 
The European Traffic Management System (ERTMS) is 
being steadily rolled out across Europe and indeed many 
other parts of the world.  The European Train Control 
System ETCS provides the train protection functionality 
within the ERTMS.  The Cambrian line Early Deployment 
Scheme has been the first application of the system in 
Great Britain and the national rollout will shortly commence 
with a level 2 overlay on the Great Western Main Line and a 
level 2 application on the East Coast Main Line.  The safety, 
performance and financial benefits that can be derived 
from fitment are potentially enormous and it is clear to see 
why ERTMS is the signalling system of choice for the future.  

However, here is some food for thought for the engineers involved in 
system design and application. 
1. From the driver’s perspective, this is not just a change in signalling 

technology.  It is a massive change to the entire operating 
philosophy of the railway network.  Inevitably during migration 
between old and new, the driver will transit from route signalled 
areas to speed signalled areas which will require extra vigilance when 
encountering unfitted areas, so not too many transitions please. 

2. Start of Mission is an inherent weakness in the system.  The initial 
movement of a train has to be made in a low level of supervision very 
often in areas of complexity and where overlaps are short.  There is 
still the potential for collision.  Please sort out ‘cold movement 
detection’ and don’t involve the driver in proving the integrity of a route. 

3. Keep the application design simple.  ERTMS forces complexity into 
the driving task more than ever before (there are 17 modes of 
operation that the driver has to cope with).  Cambrian experience 
has demonstrated a need to ensure that the application design 
supports the driving task.  

4. Don’t just simply fit the equipment into the train.  For example, there 
are many other systems in the driving cabs of today that require data 
entry and other inputs.  Take the opportunity to properly and fully 
integrate the system with the other onboard systems so that tasks do 
not have to be repeated separately.  Make data entry simple, 
remember that the driver’s inputs will alter the behaviour of the 
signalling system, this is something that has always been avoided 
when designing interfaces for signallers. 

5. Design the system to allow for graceful degradation and consider 
technical solutions to support the driver when things go wrong 
without always having to fall back on to procedure.  The train 
operators would like to take advantage of reducing the need for 
route knowledge, relying purely on procedure during degraded 
operation negates this aspiration. 

6. Be innovative, don’t just replace like for like.  Take advantage to 
enhance operational flexibility by considering opportunities to run at 
higher speeds, to allow for more bi-directional running, to support and 
facilitate efficient possession management and staff protection systems.   

7. Allow the driver to get it wrong before intervention by providing a 
warning with enough time to react.  Not to do so will force a 
conservative driving style that will heavily impact upon performance 
and perhaps more importantly bring the system into disrepute.  In 
calculating the 'standard' braking algorithm ensure that it reflects a 
good & valid approximation of the vehicle characteristics that will 
enable the driver to control the train in the same manner as is 
achieved conventionally. 

8. The Driver Machine Interface is a wonderful contraption that allows 
the driver to see around corners, that is of course providing it can be 
seen and read under all lighting conditions.  The DMI specification 
allows for all sorts of bells and whistles to be presented on the 
screen and there is a huge potential to over complicate the design 
and cause an unacceptable increase in the work load. 

Finally, having come from a train driving background it’s a bitter pill to 
swallow, but inevitably Automatic Train Operation is the obvious next 
step in train control.  However, it is true to say that train drivers will be a 
necessary part of the train control system for some considerable time to 
come.  Therefore, we must be very careful to ensure that we don’t design 
our way backwards by over-complication, thereby creating a driving 
environment that demands work rates similar to that of the steam 
engine driver of 100 years ago.  KEEP IT SIMPLE AT THE INTERFACE. 

Please note: The views expressed in this paper are the views of the 
author and contributor; they are not necessarily the views of their 
respective employers. 
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TOP INVENTIONS 

The penultimate London meeting for this season saw the 
outcome of two related events: the Top Inventions competition, 
plus the results of the first ever IRSE Innovation Awards.  (The 
background to both has already been described in the March 
edition of IRSE NEWS so is not repeated here – hope you haven’t 
thrown it out yet.) 

Most of the evening was devoted to the Top Inventions, 
opened by Stephen Dapré (who was allegedly chairing the 
session) with his explanation of the background and format for 
the event.  The opportunity for the “we have a mix of recent 
creations and historic relics, now let me introduce the 
presenters” line was too irresistible to miss... 

The first presentation was given by Nathan Garratt (Atkins) 
who argued the case for electrical/electronic interlockings.  He 
used the example of a branch line in Kent to illustrate how 
staffing requirements had evolved from the earliest “policemen” 
guarding the entrance to sections, through Absolute Block posts 
to control from a modern control centre many miles away with 
automated setting of routes.  A central theme of his argument 
was that unlike humans, interlockings were safer because they 
could not be distracted by external events.  To demonstrate this 
he took the rather unusual step of showing an extract of the well-
known film series “The Matrix” to play alongside a cab view 
along a railway line.  (As a consummate professional I obviously 
took care to observe the lineside signal aspects throughout, 
however I did hear afterwards that some less conscientious 
members of the audience were somehow distracted by images 
including a lady in a red dress.) 

To follow, David Fenner spoke passionately as though he was 
actually a track circuit, with an honest review of his career 
starting with his early life in d.c. form tolerating wooden 
components both track and rolling stock.  He then explained how 

he had to cope with interference arising from the alternating 
whims of traction engineers, also issues arising from lightweight 
vehicles less likely to give a reliable drop shunt.  Whilst 
graciously accepting that the young upstart the axle counter did 
have some advantages, he couldn’t resist observing that unlike 
them he was able to go back to work immediately after any 
failure or power interruption. 

Finally, Trevor Foulkes took to the podium to present his case 
for Failsafe as a Concept.  He did so by referring to a variety of 
source information such as wiring diagrams for various 
generations of signalling from both BR Western Region and 
normal railways, and showed how fail-safe themes had been 
incorporated into them.  He went on to describe how fail-safe 
features have become an integral part of modern signalling 
systems and how it lets telecoms engineers draw their comms 
clouds without having to worry (well, something like that). 

The debate started off sedately with some polite questions, 
though before long the audience started to challenge the 
statements made and any perceived gaps.  Some comments 
became more deeply philosophical: could interlockings or track 
circuits exist without fail-safe principles; is it ethical to even 
compare them in such a debate?  It is worth noting at this point 
that all three speakers had volunteered to take on the respective 
topics, rather than being original inventors, hence they were 
obliged to support “their” specific topic as selected via the IRSE 
NEWS voting (yes it’s all your fault, dear reader).  Nathan in 
particular was cross-examined by those who felt that whilst 
interlockings as a family were an important achievement, the 
technology applied was less critical so the electrical/electronic 
versions did not deserve special mention.  Some also challenged 
the relationship between modern control systems and electronic 
interlockings, with an observation from an LUL member that such 

 

Francis How with:  

(left) Individual Award winner Nick Healey,   (centre) Presenters David Fenner, Trevor Foulkes and Nathan Garratt,  and       

(right) Company Award winners Rudolf Moor and Markus Montigel  

Top Inventions Debate and Innovations Awards 

London, 26 March 2013 
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control systems could also control their traditional 
mechanical interlocking machines.    

The panel of presenters handled the incoming 
questions in a most professional and entertaining 
manner, with the vast majority of answers even being 
plausible.  One possible exception could be their 
answers to a question along the lines of “how long do 
you think your invention will continue to be useful”, for 
which the friendly rivalry suddenly kicked in with three 
consecutive answers inflating from mere centuries to a 
millennium!  This of course naively assumed that 
railways in their current format would even exist without 
being overtaken by other modes or sci-fi solutions such 
as “beam me up” transporters. 

After over half an hour of debate it was time for the 
audience to cast their votes in two distinct ballots: one 
for the best invention, another for the best 
presentation.  Votes were gathered in stylish plastic 
bags and then counted in a SIL4ish manner by yet more 
willing volunteers, this whilst the separate Innovation 
Awards presentations took place (see panel above).   

After that interlude, the outcome of the voting was announced as follows: 
Top Presentation:  David Fenner 
Top Invention:   Fail-safe as a Concept 
The meeting concluded with the award of certificates to all three 

presenters for their lively contributions to the evening.  Presenting a 
convincing case in under ten minutes was quite different from a normal 
technical paper, yet it is an important skill relevant in most workplaces.   

As the President observed on the night, such an event would not make 
sense every year (some might say this event did not make sense this year), 
however the centenary was an opportune time to reflect on our history.  
The debate drew out a wide range of ideas and feelings, such as the 
observation that in some developing countries they may not be able to 
afford all the modern technology yet they could still apply the fail-safe 
concept to their own methods of working.  Witnessing this debate (with 
three topics inherently hard to compare fairly), was both thought-
provoking and entertaining regardless of the end result.   

For those who were unable to attend, you may wish to dip into the 
webcast on the IRSE website to see what it was all about.  
(http://www.irse.org/knowledge/members/webcastsrecent.aspx    
It starts some six minutes into the webcast called ‘Technical lecture 
Electronic Train Interlocking) 

 Stephen Dapré 

IRSE Innovations Awards Results 
(an edited version of the citations given on the night) 

 
It was just over a year ago that the incoming President of the IRSE suggested this award, the vision being a competition 
attracting world-wide entrants.  An international panel of judges for the competition was formed with willing volunteers from 
notable Railway Engineers and Operators from Singapore, South Africa, Australia and the USA.  Email helped to conquer the 
differing time zones but Jeff Allan suggested that such a competition could have been held 100 years ago by our forefathers 
and no doubt the telegraph, possibly the wireless telegraph might well have been used to good effect. 

It was something of a risk to start a new competition so it was pleasing that it not only attracted entrants from different parts 
of the world, it also resulted in entries of a very high standard. 

There were two classes in the completion: one for company entries and one for individual entries.  This resulted in two 
winners – one covering mainline operations, the other metro.  The IRSE President Francis How announced the winners as 
follows. 

The Company Award was won in an entry submitted jointly by two Swiss Companies: SBB AG and BLS Netz AG.  Their 
innovation is for a Speed Advisory and Decision Support System for Mainline Railway.  

The system is capable of generating highly accurate real-time forecasts, detecting conflicts, resolving them and 
communicating optimal speeds to the driver.  The resulting benefits include: conserving energy, reducing delay minutes, 
increasing capacity, and decreasing maintenance due to reduced wear and tear. 

The system is pioneering an entire new class of systems that is expected to bring about a fundamental break-through in the 
efficient operation of railways. 

Dr. Rudolf Moor from SBB and Dr. Markus Montigel representing BLS Netz were thereby invited to collect their award. 

The Individual Award was won by Nick Healey for his entry Electronic Programme Machine.  Nick is senior technical officer in 
Tubelines.  His innovation is a universal replacement for pneumatic, mechanical systems which have been used in London 
Underground since the 1950s.  His replacement utilises a PLC based controller and solid state relays.  

Interfacing with older equipment is never easy and Nick’s design has not only provided a 1:1 functional replacement but has 
incorporated new features improving efficiency and adaptability. 

Nick Healey was thus invited to collect his award. 
Jeff Allan 
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IRSE MATTERS 

It was announced that the winner of the 2012 Thorrowgood 
Scholarship was Robbie Bragg, of Aurizon Ltd, Australia and the 
President had presented Mr Bragg with his Scholarship 
medallion at the Australasian Section’s AGM in Adelaide in 
March 2013 (reported in the May 2013 IRSE NEWS). 

The Chief Executive then announced that the Council had 
decided to elect four Fellows as Honorary Fellows of the 
Institution in recognition of their long and distinguished service 
to the profession and to the IRSE:  

 Charles Lung who had been presented with his new member-
ship certificate during the President’s recent visit to Hong Kong;  

 Ben van der Merwe;  

 Roger Penny; 

 Frans Heijnen (Past President). 

Frans, the President during 
2009/10 was presented with his 
new membership certificate to 
applause from those present.  Ben 
and Roger will be presented with 
their certificates at a future date. 

After the presentation of these 
awards, the President handed over 
the Presidential Chain of Office to 
the incoming President, David Weedon, and asked him to take 
the chair.  David on assuming the chair, invested Francis with his 
Past-President’s medallion and went on to thank him for his 
contribution to the Institution during what had been a very busy 
term of office.  David then continued with his President’s 
address, which was printed in the May 2013 IRSE NEWS. 

After his address, Ken Burrage on behalf of Roger Penny who 
was unable to be present, proposed the vote of thanks to the 
new President for his address, which was carried with warm 
applause.   

After the end of the meeting, the 49th Annual Dinner was 
held at the Savoy Hotel next door making a very pleasant end to 
the evening. 

Colin Porter, Chief Executive 

IRSE Annual General Meeting & Presentations 19 April 2013 

The Annual General Meeting of the Institution was held at 18:00 
on 19 April 2013 at the Institution of Engineering and 
Technology at Savoy Place, London.   

Francis How, the President during the start of our centenary 
year, outlined some of the significant events held during the year 
to celebrate the centenary, probably topped by the visit of HRH 
The Princess Royal to the ASPECT 2012 conference in London.  
He expressed his gratitude for the warmth of the welcome he 
had received when visiting the majority of the local sections 
during his year of office.   

The Honorary Treasurer, Martin Govas, highlighted a number 
of the figures from the Annual Report (circulated to all members 
with the April IRSE NEWS) and since no one raised any 
questions, the Annual Report and Accounts for 2012 were 
adopted.   

The President announced the results of the ballot for Council 
for 2013-14 as follows: 

President:  David Weedon 
Vice-Presidents: Christian Sevestre 
    Andrew Simmons 
Members of Council from Class of Fellow 
 Ken Burrage Andrea Parker 
 George Clark Alan Rumsey 
 Ian Mitchell Gary Simpson 
 Markus Montigel Peter Symons 
 Charles Page  Daniel Woodland 
Members of Council from Class of Member 
 Rob Burkhardt Peter Grant 
 Buddhadev Dutta Chowdhury Tony Kornas  
 Martin Fenner Andy Stringer 
Members of Council from Class of Associate Member 
 Firas Al-Tahan Simon Eastmond 

A vote of thanks was given to Jim Irwin, Frans Heijnen (Past-
President), Ian Allison and Laura Simón Vena who were retiring 
from Council after varying lengths of service.  The auditors, Ian 
Katté were re-appointed for a further year.  The President then 
went on to make a number of presentations of the Institution’s 
major awards. 

The first presentation 
was to the winner of the 
Dell Award, Neil Elrick from 
London Underground Ltd 
for his contribution to many 
activities, but in particular 
his support during the 
commissioning of the new 
signalling system on the 
Victoria line. 

Neil Elrick receiving the Dell Award 

Frans Heijnen receiving his certificate 

The AGM front table – Martin Govas, Colin Porter, Francis How and David Weedon 
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On Thursday 14 March 2013, the Australasian section organised 
a Seminar in Adelaide to precede the AGM and Technical 
Meeting that weekend.  It was held at the same venue as the 
AGM and was titled “Introduction to the Principles of Automatic 
Train Protection Operations”.  The seminar ran from 10:30 hours 
until 16:30 hours and was chaired by Les Brearley, who is also the 
chairman of the Education and Development committee for the 
Australasian section.  The day was divided up into six sessions 
after the introduction by Les Brearley as shown below - 

 Terminology and basics of Train Protection Systems –  
Tony Howker, Past President and Oceanic Assistant Editor, 
IRSE NEWS; 

 Automatic Train Protection Systems and Safe Train 
Operation – Tony Godber, Principal Signalling & Operations, 
Future & Innovation, Rio Tinto Railways Division;  

Lunch 

 Review and Quiz;  

 Principles of Operation and Automatic Train Protection Sub-
Systems – Peter Symons, Technical Director, Tritun Pty. Ltd.; 

 Telecommunications Systems – Michael Lawrie, Senior 
Systems Engineer, Signalling Transport, Thales, Australia; 

 Panel Session with Question and Answers –  
Les Brearley & The Presenters. 

Each presentation was followed by a detailed Question & Answer 
session which in all cases had to be brought to a premature end 
because of time. 

Tony Howker started the proceedings with a short history of 
Train Protection Systems ranging from Reactive and Advisory 
Systems through to Predictive Systems that are in use today but 
started life as Driver Protection Systems.  He covered systems 
such as Train Stops (both mechanical and non-mechanical),  
Train Protection & Warning Systems and other advisory systems 
through to Modern Predictive systems such as early ATP metro 
systems and the European Train Control Systems at all levels.  His 
presentation was well detailed with slides, some old and some 
very new!  Tony also explained all of the acronyms in use today 
such as ATO, ATS, ATC, ERTMS, ETCS and CBTC.  The 
presentation was not only about main line trains but covered 
metros as well as high speed, driver manned and non-staffed 
trains. 

This was followed by Tony Godber who told of his 
experiences with ATP and the use on heavy haul Iron Ore trains.  
These trains often exceed 25 000 tonnes in weight and are up to 
2 kilometres long.  This raises different problems to having ATP 
fitted to metro or main line high speed traction trains.  Tony went 
onto explain these problems and raised in particular the 
knowledge that Signal Engineers had to understand braking 
systems and how they reacted as well as knowledge of the 
application of the ATP system installed.  Clearly with such long 
and heavy trains, applying the emergency brake on single pipe 
systems is the last resort as it takes anything up to an hour to 
recharge the brake pipe and all the reservoirs throughout the 

train.  There was much discussion afterwards on intermittent and 
continuous ATP systems.  Rio Tinto uses cab-signalling through 
the rails by means of coded track circuits and is a continuous 
system with no line-side signals. 

Lunch was then taken, and at the commencement of the 
afternoon session, Peter Symons held a light hearted (but with 
serious intent) quiz amongst the delegates, and tested their 
absorption of detail from the morning presentations! 

Peter then went on to give his own presentation which 
concentrated on ERTMS and ETCS.  Peter also went into great 
detail of the ETCS sub-systems and explanations of the differing 
levels of operation plus the rules and information of the railway 
infrastructure that was needed.  He explained in detail such 
subjects as Speed Profiles, Gradients, Braking Curves and 
Movement Authorities.  The concept of National Values for 
shunting and driving by line of sight speeds plus unfitted mode 
and release speeds were also explained.  Peter discussed 
Communication Based Train Control as well as ETCS and 
described the differences and related systems such as ATO and 
Automatic Train Supervision. 

Michael Lawrie then gave the final presentation on 
communication systems that have been, are being and will be 
used with ATP systems.  He explained the requirements needed 
for ATP and how communications were a fast changing 
technology and how by the time of use in ATP systems, they 
could well be out of date.  He touched on other systems for 
track to train communications such as balises (transponders), 
cable loops and transmission from coded track circuits.  Michael 
explained in detail the development of GSM, 3 & 4G systems, 
Tetra, Wi-Fi and Internet Profile based Systems.  He talked about 
whether radio systems could be trusted for continuous use in 
ATP systems and explained how this trust could be obtained.  
Michael went on to explain the use of radio in the Australasian 
context and how access to the required spectrum was becoming 
very difficult with railways not seen as needing protection and 
support as seen in Europe.  The presentation was concluded with 
Michael stating the obvious, Communication by whatever means 
meant reliability/availability and to be working when all other 
means of control have failed! 

Les Brearley then chaired a Panel Session with all the 
presenters and where many questions were posed, many 
subjects discussed and hopefully answers given which satisfied 
the questioners.  All agreed afterwards that the Seminar had 
been very useful and that the section should continue with 
seminars on different subjects. 

(Editor’s note – it was interesting that although the seminar 
had been set up expecting that younger members of the 
Institution would attend to further their knowledge, the majority 
of the 70 or so members who did attend held quite senior 
positions in the industry.  The numbers attending were limited to 
70 because of space constraints – it is planned to hold another 
seminar on the same subject in other states to give the chance of 
wider audience participation) 

AUSTRALASIAN SECTION 
Report by Tony Howker 

“Introduction to the Principles of Automatic Train Protection Operations” 
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INTRODUCTION 
The first and autumn technical meeting of 2013 was held in Adelaide, 
South Australia on 15 through to 17 March, 2013, with the theme 
being “Humanising Railway Signalling Technologies”.  The meeting 
followed the Annual General Meeting with the well established 
format of Technical Papers on the Friday, followed by a formal 
dinner in the evening.  The Saturday was spent visiting Technical and 
interesting sites and Sunday was a members’ social day.  A separate 
programme for 18 partners had also been arranged for the Friday 
and Saturday.  There were 110 members and 37 non-members who 
attended the Technical Meeting which was held in the Stamford 
Grand Hotel, Glenelg (Situated by Glenelg’s Beach) which also was 
the venue for our Sponsor’s Trade Strands and exhibitions.  The 
Meeting was chaired by Robert Baird, the Australasian Chairman 
who welcomed the delegates to the meeting and introduced the 
Speakers. 

THE MORNING SESSION 
The Session started with a presentation by Michael Forbes, Signal 
Engineer, Australian Rail Track Corporation (ARTC).  His paper was 
called “Solar Power for Railway Signalling and Communications”.  
Michael explained the fundamentals of solar photovoltaic power 
systems and how they worked.  He explained what design 
considerations for stand-alone d.c. systems as used on ARTC were 
needed.  He also demonstrated how other railways were meeting 
the challenges of solar power and how they were used by both 
ARTC and other railways in conjunction with wind generators and 
remote monitoring.  His presentation included many photographs of 
installations in the remote parts of the ARTC network as well as 
technical information of the subject. 

Morning Refreshments were then taken which also allowed the 
members to network and view the Exhibition Stands set up by the 
Sponsors. 

The second presentation of the morning was given by Phillip 
Baker, Aurecon Australia P/L.  His paper was entitled “Keeping Your 
Eyes on the Road”.  Phillip’s paper examined the challenges for 
signal designers in the future as Signalling and Train Control Systems 
moved from Lineside to the train cab.  He demonstrated some of his 
concerns with a case study of an Incident at Llanbadarc, Mid Wales, 
UK where the train driver’s workload was such that he became 
distracted by concentrating on an ERTMS screen rather than looking 
out of the window.  The signal designer had not incorporated a level 
crossing warning into the ERTMS system so the train entered the 
level crossing where the boom gates had not been activated.  Phillip 
also talked about lessons learnt and discussed how this sort of 
situation could be avoided in the future.  As can be imagined, a very 
long question and answer session ensued that had to be brought to 
a premature end by the Chairman!  The consensus appeared to be 
that there should never be two indications to a driver, either total 
cab signalling or only lineside signals so that they could never be in 
contradiction! (However this would appear to be impossible for a 
long time to come – Level 1 needs both! - Ed)  

The last paper of the morning session was then presented 
by Naomi Fraunfelder from trackSAFE.  Naomi explained that 
trackSAFE is a foundation set up as a not-for-profit 
organisation by the Rail Industry in 2012.  It aims to reduce 
suicide and suicide attempts on the national network, reduce 
rail trespass, improve level crossing safety through education 
and awareness programmes and provide the best practice 
support for rail industry employees who have experienced 
trauma as a result of exposure to one of the incident 
previously described.  She went on to tell the audience that 
there were over 150 fatalities a year with 1500 suicide 
attempts on railways throughout the nation, and that 2/3 of 
rail related fatalities were suicides.  Naomi also told the 
members about a National Suicide Prevention Strategy that 
had been set up since 2012.  She also explained how 
guidelines had been provided to allow rail workers to discuss 
mental illness and suicide with the media, who did have 
tendency to blame the railways for any deaths that had 
occurred.  This was a paper that gave the audience much to 
think about. 

Lunch was then taken with more time taken to inspect the 
various exhibitions. 

THE AFTERNOON SESSION 
The afternoon session started with a paper by John Aitkin,   
Aitkin and Partners, who talked about Communication in 
Emergency – Success or Failure.  John’s paper was very 
enlightening and thought provoking.  He talked about 
whether emergency implied urgency and in some instances 
not just urgency but abnormality.  People today using 
present day systems have no difficulty in dealing with normal 
and routine work practices but John went on  to explain how 
emergencies these system are often found wanting.   John 
gave case studies that showed how railway communication 
systems have had provisions for emergency calls for at least 
half a century, yet every year the systems fail their users in 
times of urgency.  They fail not because of equipment failed 
to function but because the system had failed to be 
functional.  He demonstrated how they became functional in 
time of stress and when the user was required to do 
something abnormal. 

This was followed by the Key-note speech which was a 
very lively presentation that involved all of the audience 
directly.  It was given by Professor Sidney Dekker – Griffith 

University.  It had a title of Railway Safety as Accountability 
Up or Responsibility Down?  Sidney started by asking 
whether with rising public and political demands for rail 
safety over the past decades were we at risk of turning safety 

into as accountability-up rather than a responsibility-down?  
Instead of safety being an ethical obligation we owe to those 
who work in and use our system of safety, safety can turn into 

AUSTRALASIAN SECTION 

Autumn Technical Meeting – Adelaide, 15 - 17 March 2013 

“Humanising Railway Signalling Technologies” 

Report by Tony Howker 

Photographs by Les Brearley and Tony Howker  
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1 General View of the Technical Meeting with Francis How giving his 
presidential address. 

2 The Chairman, Robert Baird presenting a plaque to Naomi Fraunfelder 
as a memento for giving a paper to the Technical Meeting.   

3 A general view of the trade exhibits room with Charles Page and 
Richard Flinders talking about the Invensys LED signal and folding post. 

4 From the left, Nick Thompson, Naomi Fraunfelder and Cassandra Gass 
networking during the morning tea break. 

5 Robert Baird, Francis How and Richard Stepniewski discussing IRSE 
business also at the morning tea break. 

6 The panel discussion on “Is it better to be safe or SIL?” From the left, 
Peter Nelson-Furnell, (Public Transport of Victoria), Christian Wullems 
(Queensland University) and George Nikandros (Australian Critical 
Systems Association) . 

7 The party of IRSE members inspecting the new railway viaduct built to 
the south of Adelaide to accommodate an extension of the line to 
Seaford.  The viaduct was built using the same method of construction 
as the Medway Viaduct on the UK’s HS1 railway.   
The spans were cast at either end and launched into position by 
pushing each span in turn from either end.  It is also built on a slight 
gradient from the north to the south end. 

8 Instead of the usual picture of members inspecting a point machine, 
this picture shows them inspecting one of the viaduct’s 4 expansion 
joints.  The total length of expansion catered for exceeds 4 metres (that 
both rail and concrete!)  Each expansion joint can expand  
up to 1.5 metres and the total length of the viaduct is in excess of  
600 metres.  Amongst the members can be seen Richard Stepniewski, 
Richard bell, Tony Godber, Gary Pallister, Michael Forbes, Malcolm 
Menadue and Charles Page. Who else can you spot? 

9 Some of the local organising committee enjoying a night out after their 
exertions at the National Wine Centre.  
From the left:  Brett Baker, Malcolm Menadue, George Erdos, 
  Michael Forbes and John Aitken. 
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a bureaucratic accountability.  Were we more interested in 
showing good numbers to those above us so we can keep our 
jobs, get promotion and contracts and keep the insurers at 

bay?  Is what we are doing still called Safety?  Or is it just public 
relations?  As can be imagined, these questions caused a great 
deal of controversy.  The Professor asked the audience to 
address some of the questions that followed such as – How can 

we as an industry assess safety processes by more than just the 
absence of negatives?  Can we develop industry standards that 
count positives and should bonuses and promotions for safety 
performances based on the low count of negatives be actually 

paid?  What are the limits of compliance when safety becomes 
a matter of creativity, resilience or even improvisation?  These 
and other questions were raised and answered in a manner 
which was unexpected!  This presentation turned into a very 
active session by both the presenter and the audience! 

Afternoon tea was then taken which was then followed by a 
presentation called “How Safe is Safe Enough?  A Social-
technical view of Low-cost Level Crossing Safety?”  The 
presentation was given by Dr. Christian Wullems from 

Queensland University under the banner of “Are Right Side 
Failures Safe?” and the paper was jointly written by Chris 
Wullems, George Nikandros (Australian Safety Critical Systems 
Association), and Peter Nelson-Furnell  (Public Transport of 

Victoria).  The paper looked at whether a SIL rating made it any 
safer.  This was followed by a panel session with questions and 
responses, the panel members were the authors and the theme 
was “Is it better to be Safe or SIL? Again a subject that caused 
much discussion. 

A vote of thanks for all the presentations was given by Peter 
McGregor, Vice-Chairman of the Australasian Section which 
was followed by a thunderous applause. 

This was then followed with closing remarks from the 

Chairman who also gave a vote of thanks to all the authors and 
the local organising committee as well as presenting the 
authors with a small memento as a token of appreciation for 
their efforts.   

The local South Australian Committee who carried out all of 

the organising for the whole weekend were:  

George Erdos (Chairman) Australian Transport Safety Bureau 
Brett Baker Evans & Peck 
David Barry DPTI (Dep. of Transport and 

Infrastructure) 
Elke Erdos Partner’s Programme 
Geoff Willmot Partner’s Programme 
John Aitkin Aitkin & Partners 

Lynette Aitkin Aitkin & Partners 
Malcolm Menadue Menadue & Associates P/L 
Michael Forbes ARTC 

The Technical meeting then closed at 17:00 hours which 
allowed just enough time for delegates to return to their hotels 
before meeting again for pre-dinner drinks at the Stamford 
Grand Ballroom followed by the formal Dinner in the Ballroom.  

Members of the Australasian Committee and the President met 
at 17:30 for a committee meeting before joining the rest of the 
members and their partners.  As is the custom, much “new 
world” wine was consumed whilst enjoying the dinner and 

meeting old and new friends. 

SATURDAY TECHNICAL VISITS 
The Saturday visits started by all members boarding coaches to 
inspect sites of the electrification project.  For those readers who 
are not aware, some of Adelaide Suburban railways are being 
extended and electrified at 25 kV.  The railway is also going to be 
resignalled with the addition of Level 1 ERTMS.  The technology 

that is going to be installed will be designed, supplied and 
installed by Invensys Rail (Australia) and will be controlled by a 
single “Westlock” interlocking and use “Westrace” as intelligent 
object controllers.  The installation will be similar to that which has 

been installed in Auckland.  (LED signals that lower to the ground 
and thus have no ladders, and axle counting systems that are 
linked and evaluators that talk directly to the interlocking.  The 
only cabling alongside the railway will be a fibre optic cable and a 

small power cable.)  The project will use Invensys modular 
signalling.  The members were taken to inspect the new Seaford 
Station, and the Seaford Maintenance depot which was eagerly 
awaiting new trains due to be delivered next month.  A highlight 
of the visit was an inspection of a new viaduct (long bridge?- Ed)) 

over the Onkaparinga River which just like the Medway Viaduct on 
HS1 in the UK, had been built by casting the individual beams at 
the ends of the bridge and then launching them by pushing from 
one end.  We were allowed to walk on the bridge and inspect the 

expansion joints in both the concrete and the rail.  All of the 
electrification wires were erected and it was interesting to note 
the use of concrete poles to support the overhead wires as in 
New Zealand and Queensland.  (Although there is a lot of timber 
in Australia, it is not used in South Australia for any sort of 

construction work as it is the state that is the main home of 
termites, which see any sort of timber as their main meal of the 
day!)  Lunch was taken at the Serafino Restaurant, McLaren Vale 
(one of the good wine producing areas) where the members were 

given technical presentations on the new trains and signalling for 
the electrification with their lunch by Chris Draper, Invensys 
Australia. 

After the lunch and presentations the coaches returned to the 

Airport for those members who had to get home and the rest 
returned to the Grand Hotel, Glenelg.  After freshening up, 
coaches were then boarded with wives and partners for a journey 
into the centre of Adelaide for dinner at the National Wine 
Centre.  The coaches returned at 23:00 hours. 

SUNDAY SOCIAL DAY 
The remaining intrepid members and their partners left by coach 
for a splendid day in the Barossa Valley (Another wine producing 

area!) for a tour around the historic Chateau Tanunda Winery.  
This was a beautiful old winery that had fallen on hard times and 
was in danger of being razed to the ground before it was rescued 
by a philanthropic gentleman from Sydney who had plenty of 

money and lots of time!  The building was rebuilt and restored in 
the 1980s and turned into a convention/wedding centre with 
facilities including a long room for small parties (up to 200) and a 
grand ballroom that could seat 1000!   

The benevolent owner also built beautiful gardens and as he 
was a cricket fan – he also built a private cricket ground that was 
turfed with British grass.  Needless to say he also built excellent 
watering facilities!  Most touring national cricket sides visiting 
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Australia are invited to play a match on this ground and the 
long room has photographs on the wall of just about every 
player who has played there.  Needless to say much time was 
spent trying to identify all of the players from the past 30 years.   

The Chateau also made very special wine and the group 
were shown around the wine making part before and after 
tasting some.  Clearly that was enough reason to buy some for 
the return home!  Lunch was then taken at another winery 
called the Saltram Winery before boarding the coaches for the 

10 Could be considered as a typical Photograph of an Australasian IRSE Meeting social visit. This is a picture taken at the Chateau Tanunda Winery on the Sunday where 
the gathered members and their partners await to try another sample of the local wine after being given a short talk on the history of the Chateau and its beverages! 
It is to be noted that the President has already got a glass in his hand (and his wife doesn’t appear to have a glass yet) whilst the Australasian IRSE NEWS 
correspondent seems to be holding up the bar! 
 
 

11 Not often we get a picture of the ladies on the convention but why not – they put up with the members going away for the weekend, so here they are.  
From the left – Marguerite Bell, Jennie Forbes, Lyn Aitken, Pauline Howker, Prue Jordan (Baird), Joy Palermo, Terrie Page, Carolyn Duncan, Bernie Brearley, Sharron 
Symons, Marilyn Flinders, Pauline How, Katrina Milburn, Sharyn Joiner, and  Elke Erdos. 

return journey back to Adelaide to catch planes or trains or 
even of drive the long distances to other states. 

An excellent Technical Meeting enjoyed by all plus a varied 
Partner’s programme and many thanks to the organisers and 
sponsors. 
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THE GLASGOW SUBWAY 
Ever more adventurous, the Minor Railways Section organised a 
two-day visit to Scotland on the 13/14 April 2013.  The first day 
had some 30+ people seeing at first hand the operation and 
engineering of the Glasgow Subway.  This diminutive 4 foot 
gauge, 11 foot (3.3m)  diameter tunnels, double track 
underground railway connecting the centre of Glasgow to the 
industrial areas west of the city, has a circular route with 15 
stations and first opened in 1896.  Initially the trains were cable 
hauled with a maximum speed of 15 mph (25 km/h), the drivers 
using a ‘gripper’ mechanism to connect or release from the cable 
at stations.  Modernised between 1935 and 1940, the system was 
converted to third rail 600 V electric traction.  The railway had no 
points, trains being lifted out by hoist to the depot at Govan 
whenever rolling stock maintenance was required.  Signalling was 
by block section between stations with train stops. 

By the mid 1970s the system was again showing its age and 
significant modernisation took place between 1977 and 1980, 
the railway being closed for this duration.  Conventional 
connections were built to allow trains to be stabled away from 
the running lines overnight so that cleaning and routine 
maintenance could take place in a more controlled environment.  
Ballasted track was replaced with a fixed concrete tracked.  New 
trains were procured – 33 power cars and eight trailers – having 
the appearance of a small London Underground tube train.  
Painted orange in the Strathclyde Transport livery, the system 
quickly became dubbed The Clockwork Orange when it 
reopened in 1980.  The trains use tram type traction motors, 
these being small enough to fit into the power cars.   

A rudimentary Automatic Train Operation (ATO) system with 
a.c. track circuits enabled a 54 km/h train speed to be achieved 
with the time taken to complete the loop being 22 minutes.  
New Automatic Fare Collection (AFC) plus CCTV and Public 
Address systems were introduced.  All stations, most of which 
are islands, were modernised including provision of 28 escalators 
and two travelators.   

At the Govan control centre, signalling is controlled from a 
VPI (Vital Processor Interlocking) and overall train management 
uses the Bombardier EBIScreen system.  Start permit beacons are 
sited at every station with command beacons provided 
throughout the tunnels.  These are hard wired encapsulated 
devices.  Contactless train stops were introduced in 2006, these 
being an add-on to an upgraded logic controlled ATO system 
provided in 2003.  Latterly in 2008 the radio system has been 
changed to Tetra, fully integrating this with the Airwave system 
of the emergency services. 

Now a new modernisation programme is in the planning 
stage.  Being close to the River Clyde, water ingress has always 
been a problem and cathodic erosion from stray currents in the 
traction system cause degradation of the tunnel fabric as well as 
corrosion of rails.  Some 3000 m of rail is renewed annually.  Thus 
improved drainage and a de-watering system at Govan are high 
priority.  New trains will be needed as well as a new signalling 

system.  The latter is likely to be a Communication Based Train 
Control system, but whether loop or radio based has yet to be 
decided.   

Other improvements will include: 

 Smartcard ticketing linked to regional buses and rail 
operators; 

 New ticket vending machines and slim-line ticket gates; 

 Platform screen doors; 

 New escalators at stations with lifts at St Enoch and Govan; 

 Refurbished environment at all 15 stations; 

 Track imaging detection to reduce manual inspection; 

 Rail and tracked improvements; 

 New Control Room; 

 Yard and depot improvements; 

 Improved power supply arrangements; 

 Possible introduction of regenerative braking. 
The forthcoming Commonwealth Games in Glasgow will be the 
driver for many of these improvements and thus two phases 
between now and 2019 are being planned.  The result should 
give a more frequent service in peak hours plus much needed 
additional revenue from advertising, public art and retail 
activities; the system currently has a deficit of £5M a year. 

Since the subway was built the business centre of Glasgow 
has moved eastwards and there has often been talk of extending 
the line to this district.  However, this would be expensive and 
there are no current plans for this to happen 

RIVERSIDE TRANSPORT AND 
SUMMERLEE INDUSTRIAL MUSEUMS 
A lunchtime stop at the new Scottish Transport Museum at 
Partick Riverside gave an opportunity to see the splendid 
collection of locomotives, trams, buses and cars that had served 
Glasgow (and Scotland) over the past 150 years.  One gets a 
sense of personal maturity when some of the cars on display, you 
remember buying new!  A history of the Glasgow tram network 
that closed in 1962 was given by one of the museum volunteers, 
with associated inspection of the various developments of tram 
technology. 

A splinter group then ventured to Coatbridge to see 
Summerlee – the Museum of Scottish Industrial Life.  Many of the 
machines and products that had made Glasgow a major centre 
for engineering and manufacturing in the 19th and 20th centuries 
were on display.  Very impressive was a massive Garratt 4-8-2 + 
2-8-4 locomotive that had once worked in South Africa on the 
3’6” gauge.  A short length of working tram route took us down 
to the tram restoration workshop where the wooden framework 
of tram construction could be seen.  Stripped back to a bare 
shell gave an indication of the task and many man hours required 
to keep these ancient vehicles in service. 

MINOR RAILWAYS SECTION 
Report by Clive Kessell 

Minor Railways Section visits Scotland 
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1 Bo’ness starter signals 

2 Emergency panel from Glasgow Queen Street, now in the  

Museum of Scottish Railways 

3 Former LNER Gresley-designed D49 class No. 246 Morayshire proudly 

carrying ‘The S&T Engineer’ headboard at Manuel  

4 Driving cab on the ‘Clockwork Orange’ 

5 Glasgow Govan Control Centre with inset showing the twin loop of the 

Glasgow Subway 

BO’NESS AND THE MUSEUM 
OF SCOTTISH RAILWAYS 
Day two started with a train ride to Linlithgow and 
taxis to Bo’ness.  This is the main station of the 
Bo’ness and Kinneil heritage line that runs to a limited 
main line connection with the Edinburgh Glasgow 
main line just east of Polmont.  Of equal importance 
is the fabulous collection of rolling stock and 
infrastructure officially called the Museum of Scottish 
Railways.  Guided tours of the museum shed and 
reserved collection building yielded just how large 
the site is and the diversity of work that is carried out.  
As well as small industrial locomotives, the museum is 
hosting Midland Compound No.1000 from York as 
part of a mutual agreement with the NRM, plus Great 
North of Scotland Railway No.49 4-4-0 Gordon 
Highlander, from the Scottish Transport Museum 
collection.  Many vintage coaches are on display 
including a beautifully restored Gresley teak bodied 
buffet car from the 1930s complete with art deco 
type counter and seating.  An IRSE Past President has 
been part of the restoration team for this vehicle 
primarily working on the carriage wiring.  Is there no 
limit to S&T talent?  Signalling interest is not forgotten 
there being the old emergency panel from Glasgow 
Queen Street, colour light signals from Cowlairs, a North 
British windlass signal where the lamp could be accessed 
by a winding up and down mechanism, and various 
collections of point machines and relays. 

Back to Bo’ness station gave the opportunity to visit 
the signalbox, originally from Garnqueen South Junction 
near Coatbridge.  This has a 24-lever Stevens frame of 
1890 vintage.  Unusual items were wire adjustment 
ratchets on the lever, a facing point lock lever that 
operated the lock for two sets of points and a green 
switching out lever for operating the train service when 
no signalman is present.  Outside saw a working Stevens 
‘flap’ shunt signal where the flap with red aspect 
descends to ‘swing up’ a green aspect when pulled off, 
many semaphore signals for routes into and out of the 
station, a hand point mechanism with a lock that is also 
trailable and a traditional pole route that has galvanised 
iron wires and 110 V power lines on red insulators 
positioned at the extremities of the top arm. 

A ride on the line behind LNER D49 Morayshire took 
the group to the run round loop at the junction where 
the main line connection is controlled by ground frame.  
Power for the relays is from solar panels as no mains 
supply is readily available.  A platform is being built at 
this point so that passengers from an adjacent road will 
be able to join the train.  No main line platforms will be 
provided and the connection is there primarily for the 
transfer of stock. 

Altogether a fascinating and varied two days and 
thanks go to Stephen Clark and Mike Tyrrell for doing 
all the organisation. 
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Photos:  Ian J Allison and Clive Kessell 
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SWISS VISIT 

The IRSE Swiss Section’s first International Technical Visit on 14-16 March featured the 
control and safety systems for the new Gotthard base tunnel, wine making and towns in 
the homeland of Switzerland’s beloved Heidi, operations control and signalling for 
Rhaetian Railway’s 384 km metre-gauge network, a surprising annual meeting and a ride 
in Pullman carriages up the 6% grade of the Arosa branch. 

14 MARCH: ZURICH AND THE NEW GOTTHARD 
TUNNEL. 
We met in the great hall of Zurich main station.  The cold was compensated by the 
welcome of Melanie of Systransis at the check-in desk.  A road vehicle had somehow 
gained permission to enter this holy hall of the Swiss Federal Railways and took our 
luggage.  We found ourselves in an illustrious group of 69 members from China and 
Japan – some of whom flew in just for this event – and from all over Europe, including 
Latvia and of course Switzerland.  Twelve partners (at this event, all ladies) accompanied 
us, at times joining the technical tours or exploring the vicinity. 

At our first stop, at Thales’ Zurich offices, we were welcomed by Swiss Section 
President Markus Montigel and IRSE Vice President David Weedon.  Peter von Rotz had 
orchestrated a rich programme in which experts from Alcatel Lucent, Siemens, Systransis 
and Thales presented their contributions to reliability and safety in the Gotthard base 
tunnel. 

The world’s longest.  When the 57 km, twin-bore tunnel enters service in 2016, it 
will be the world's longest railway tunnel.  Up to 300 trains per day in each direction will 
traverse the Alps at up to 250 km/h at an altitude 500 m lower than the legacy Gotthard 
route.  The tunnel will be a vital link on Corridor 1/A from Rotterdam to Genoa and save 
an hour of travel time.   

The central focus of the tunnel’s design is safety.  Equipment will detect train faults 
such as fire or hot parts before the train enters the tunnel.  Accident scenarios include a 
lineside or train fire, or a train crash or derailment, with or without dangerous goods.  In 
an emergency, the only exits and access points will be the tunnel portals.  The access 
shafts built for construction, including the 800m Sedrun lift, will help ventilate the tunnel 
but not serve as exits. 

Reliability critical for safety.  With the nearest exit up to 29 km away, fail-safe isn’t 
enough: like an airplane, the tunnel must continue to function in an emergency.  This 
makes reliability critical for safety.  A common feature of all the tunnel’s systems is 
redundancy for reliability, which is critical given the difficult access to components for 
repair and their importance in an emergency.  Also critical are the filtering and cross-
checking of alarms. 

The tunnel contains two sets of 110 km/h double crossovers.  Cross-shafts also 
connect the two tubes every 300 m.  In the presence of smoke or hazardous gas, doors 
will help maintain higher-pressure, breathable air in the second tube, where passengers 
will await a rescue train. 

Testing for emergencies.  Thales is responsible for the Gotthard base tunnel’s 
signalling concept.  Their G-LAB is testing the train control systems to be installed in the 
tunnel, in trains and in control centres.  The test platform simulates trains and radio links 
for the tunnel’s ETCS Level 2 signalling.  Several train drivers and signallers can work in 
the lab in their respective roles and deal with simulated faults and emergencies.  The 
focus of the tests is safety, not functionality or capacity.  About 90% of tests will be done 
in the lab and only 10% in the field.  Nonetheless, test running in one tunnel section will 
start in January 2014. 

IRSE Swiss Section International Technical Visit 
By Peter Hefti, George Raymond, Pierre-Noël Rietsch and Monika Schrempp 

1. Melanie of Systransis in Zurich main station  

2. RhB's Landquart shops  

3. Shunting our carriages in Arosa  

4. Keeping a watchful eye on RhB's north end  

5. Zurich test lab for the new Gotthard tunnel 
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A Systransis system monitors and predicts train movements.  
It alerts controllers to conditions such as low train speed, which 
may indicate that something is wrong, and prevents a train from 
driving into an unpowered section unless it can coast to the next 
powered section.  With one click, controllers can keep trains 
from entering the tunnel, stop trains at evacuation points and 
get trains out the tunnel, if need be by backing out.  The 
objective in an emergency is to get the system into a “calm” 
state, then proceed with further evaluations and actions. 

A Siemens system enables a user to monitor and control 
some 20 different tunnel systems, from a variety of suppliers.  In 
the event of a general alarm, the user can drill down to displays 
of individual components, such as doors, ventilators and lights. 

Maienfeld and Heidi 
As we returned to Zurich main station on the Uetliberg railway, 
we admired the Uetliberg’s laterally offset catenary and were 
recognisable as railway devotees because we mostly took 
pictures of signals, level crossings and locomotives.  Our two 
reserved coaches were waiting at the main station.  But doesn't 
a train also have a locomotive?  Not to worry: a regular train 
soon entered the station and was coupled to our coaches.   

We headed south to Maienfeld, hometown of the very 
likable character of Johanna Spyrig’s renowned 1880 novel 
Heidi.  During the trip and over a finger-food dinner of local 
specialities, we were able to renew old acquaintances and make 
interesting new ones. 

After dinner, a short walk in cold air brought us to the Pola 
winery, where we tasted the products of the winery’s local and 
exotic grapevines and perused its historical book collection, 
including plans for one of the few Swiss railways that were never 
built.  One connoisseur reported that the Blauburgunder (Pinot 
Noir) brought him deep and restful sleep. 

15 MARCH: RhB LANDQUART 
We awoke to bright sunshine but bitter, windy cold.  A few 
minutes’ train ride brought us to Landquart, where Marco Lüthi 
and his colleagues of the Rhaetian Railway (RhB) presented their 
on-train customer service, control centre, signalling and 
workshop. 

Infrastructure and its environment.  The RhB’s metre-
gauge network comprises 384 route-km, of which 58 km are 
tunnels and 15 km bridges.  The Bernina route starts at Chur at 
580 m, culminates at Hospizia Bernina at 2253 m, and then 
descends to Tirano in Italy at 420 m.  Maximum grade is 7%.  
Weather on Bernina Pass changes fast and differs entirely from 
that in the lowlands.  Dispatchers get information from both 
weather stations and drivers, who can for example say when to 
activate turnout heaters. 

The RhB spends about 83 million euros yearly to maintain 
and modernise its infrastructure.  High in the Alps, the RhB must 
be ready for heavy snow, but also for avalanches and rock 
slides.  Detectors warn of trouble; repair crews are always on 
call.  At the cramped sites of some stations, turnouts may 
extend into tunnels or onto bridges.  Nevertheless, some trains 
are too long for some passing loops.  At several locations, the 
meter-gauge RhB and standard-gauge SBB cross each other or 
share three-rail track. 

Customers.  RhB has a strongly symbiotic relationship with 
tourists, who comprise some 40% of RhB’s 11 million annual 
passengers but supply about 80% of revenue.  We were able to 
talk with a real-life Heidi who is an enthusiastic RhB train 
attendant.  She diplomatically deals with people who lack the 
right ticket, answers questions ranging from scenery to 
connecting trains, tests brakes, checks doors, helps with prams 
and bicycles and signals the driver to depart.  In summer, riding 
in RhB’s open carriages at up to 33 km/h requires “strong hair 
spray” and tolerance of wind and tunnel noise. 

Other main RhB customers are commuters and freight 
shippers.  RhB hauls some 800 000 tonnes of freight per year, 
which is said to save 100 000 truck trips.  The Vereina tunnel 
opened in 1999 and offers an 18-minute ride for some 500 000 
road vehicles yearly.   

Dispatching.  Dispatchers manage some 550 trains per day 
over single-track routes.  In the dispatching centre, trains are 
colour-coded on time-space graphs by degree of tardiness.   
If an SBB train from Zurich is late, the RhB dispatcher faces a 
dilemma: If the dispatcher holds the RhB train, it produces 
knock-on delays, whereas if he or she doesn’t, not everyone 
may fit in the next train an hour later.  Although guidelines exist, 
each dispatcher is responsible for sorting out whatever situation 
they create.   

The dispatchers control station displays and announcements 
and send messages to crews so they can tell passengers about 
connections.  A button at each unmanned station lets 
passengers ask a dispatcher about delay reasons and bus 
replacements.  As many stations have no road access, reaching 
the replacement bus can mean a half hour’s walk. 

Signalling.  Of particular interest to the IRSE members was 
naturally RhB’s signalling.  The railway’s 103 stations and stops 
are protected by 99 interlockings.  By 2024, RhB plans to 
replace ten Domino 55 interlockings, aged 43 to 53, and the  
58-year-old electro-mechanical Schalterwerk interlocking at  
St. Moritz.  The following table shows the pros and cons of relay 
and electronic interlockings from RhB’s viewpoint. 

  Relay Interlockings Electronic Interlockings 

 Well-proven technology 
High availability 
Uniform functionality 
Maintenance personal and 

users trained and spare 
parts available 

Multiple suppliers 
  

Somewhat smaller 
investment than for relay 
interlockings 

Lower maintenance costs 
(fewer relays) 

Centralisation of several 
stations along a line 
allows savings 

 Supply industry seeks to 
replace relay technology 
long-term 

Need to pay licence fees to 
secure supplier know-how 

Long-term availability of 
spare parts uncertain 

Availability 
Non-uniform functionality 

(requiring additional 
training) 

Costly system mainten-
ance (software versions) 

Life expectancy beyond 25 
years hard to evaluate 
(life-cycle cost) 

Dependency on just one 
supplier 

Long-term availability of 
spare parts uncertain 
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SWISS VISIT 
Based on a case-by-case evaluation, some of the new RhB 

interlockings will be relay and some electronic.  RhB is also 
seeking a replacement for their ZS190 automatic train protection. 

Workshops.  Some 120 people work at RhB’s Landquart 
workshops.  Carriages are refurbished every 10 years, including 
toilets and air conditioning, and are now migrating from vacuum 
to air brakes.  Equipment under the workshop’s care includes 
three steam locomotives, a 1929 “crocodile”, 1950-era electric 
locomotives still in regular service and ultra-modern Allegra 
trainsets. 

Heidi’s Homeland. 
We returned to Maienfeld via a short sightseeing tour of Heidi's 
storybook homeland.  Special training had given our Swiss postal 
bus driver an astounding ability to manoeuver through narrow 
village streets. 

A Hong Kong perspective.  Although the Swiss Section’s 
annual meeting in Maienfeld was mostly in German, a surprising 
number of non-Swiss-section IRSE members sat in on it.  In 
expressing his appreciation for the three-day programme, Charles 
Lung of Hong Kong compared IRSE to a 101-year-old mum, the 
Hong Kong section to a 17-year-old teenager trying to prove she 
was an adult and the Swiss Section to a two-year-old Heidi. 

MARCH 16: THE CLIMB TO AROSA 
The day was cold and windy at 07:00 in Maienfeld, but the 
weather improved as we journeyed from Chur in vintage Pullman 
carriages on the 26km RhB line to Arosa, which opened in 1914.  
Climbing at a maximum of 6%, our train clung to mountainsides 
and crossed a number of hair-raising bridges, including the 
Langwieser Viaduct, RhB’s longest (284 m), which runs 62 m over 
the Plessur River.  An aerial cable car then brought us to the 
Aroser Weisshorn at 2,653 m and perfect visibility over the snowy 
Alps.  [We were lucky in several ways: just 13 days later, on Good 
Friday, a major rockslide that hit the Chur-Arosa line was 
expected to keep it closed for weeks.]  

Later, as we began our descent from Arosa, young 
accordionists played in both our upholstered Pullmans.  Thanks to 
the exceptional efforts of the IRSE Swiss Section and the 
sponsoring companies, we could look back on three fascinating 
and very enjoyable days.  In the words of Philippe Barthel of 
France: “Very great moments, very great people, splendid 
sightseeing, delightful.  Thank you for all, and hope to visit you 
again." 

 
Editor’s Note: As the Uetlibergbahn approaches its terminus 

under the Zurich main line station it shares tracks with the 
Sihltalbahn (both now under the same management).  Whilst the 
Sihltalbahn uses the standard Swiss 15 kV 16.7 Hz traction system, 
the Uetlibergbahn uses a 1200 V d.c. system.  To avoid the 
complications, the contact wire for the Sihltalbahn is in the normal 
position on the centre line of the track, whilst the contact wire for 
the Uetlibergbahn is offset to one side, using special narrow 
pantographs.   

 

6 

7 
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6. Bus and non-centred train catenary on Zurich's Uetliberg line  

7. Swiss section president Markus Montigel and Claire Porter in Maienfeld  

8. In Arosa, after alighting from our Alpine Classic Pullmans  

9. Descending from Arosa  

Photos:  P-N Rietsch and H Uebel 
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Kavan Hazell MIRSE 
Kavan’s signalling career started in 1974 as Assistant Designer with Westinghouse 
Signals Ltd, Chippenham.  By 1984 he was promoted to Executive Design Engineer 
(Group Leader) and in 1987 took the role of Project Engineer/Site Manager responsible 
for a large number of schemes including some in Northern Ireland. 

I first worked with him on a project in Northern Ireland to update signalling between 
Belfast Central and Bangor.  Kavan had a great affection for Northern Ireland and 
following his appointment as Project Manager (New Works & Training) for Northern 
Ireland Railways, he managed schemes that would reshape railway signalling in the 
province. 

In 1998 he returned to work for private signalling contractors as a Principles 
Designer responsible for the Reinstatement of the Antrim to Bleach Green Line.  In 2001 
he set up his own design company, Tritec Signalling Ltd, who undertook the design for 
six large relaying and four level crossing conversion (AHB to MCB/CCTV) schemes and numerous small projects in Northern Ireland. 

Kavan played a large part in bringing the signalling on Northern Ireland Railway’s network up to current standards and indeed was 
doing this whilst on the Coleraine to Derry Track Renewals Scheme at the time of his illness.  The legacy of his work will be visible in 
Northern Ireland for train users for many years to come. 

He was in my opinion one of the unsung heroes of Railway Signalling whose knowledge and dedication was evident to all those 
whom he mentored or worked with.  It was a pleasure and a privilege to know and work along side him. 

Malcolm Overton  

Peter Middelraad FIRSE 
On 2 March 2013, Peter Middelraad passed away at the age of 74.  In Peter we have 
lost one of the persons who shaped Dutch Railway Signalling during the 1970s and 1980s. 

In his 39-year career at Netherland Railways (NS), Peter started as assistant manager 
of a design group in the infrastructure department, and rose to become the head of 
signalling at NS.  In the many reorganisations and the subsequent privatisation since, 
there has never again been such a clear and attributable overall responsibility assigned 
to a single individual.   

Peter was a good friend and mentor and I count myself fortunate to have been 
trained in Railway Signalling and its underlying principles in the rapid tramway project between Utrecht and Nieuwegein, where the 
Dutch philosophy had to be translated and implemented in German relay technology.   

Signalling philosophy and its principles was probably the subject that Peter was most passionate about.  In the 1980s he led the 
application of the Simis processor based interlocking technology in the Hilversum trial project and its subsequent first commercial 
application in Rotterdam.  In his own inimitable way, he decided to go back to first principles as just translating relay circuits into 
electronic equivalents did not make sense to him, although he later contributed significantly to the VPI (Vital Processor Interlocking) 
implementations as well, where the Boolean equations started by doing just that.  Peter loved a challenge and was a perfectionist who 
was not satisfied easily and to his credit, his solutions for the sequencing of track circuits in the sectional route release in VPI surpassed 
those in Simis in elegance.  He also possessed a sixth sense for hidden errors and mistakes.  I learnt early on to be very careful and 
proceed with extreme caution if Peter sensed there might be a problem in a proposal!  

The issues encountered in specifying interlocking logic in natural language led Peter to formalise his use of Logic and Sequence 
Charts into Euris, a European Railway  Interlocking Specification modular graphical design language, which in today’s terms would be 
termed a (semi-) formal language, and Unispec, a generic Dutch interlocking specification constructed in Euris. 

Towards the end of his career Peter combined his passion for signalling principles and his curiosity for the history of the present 
signal system and produced a thoroughly researched history on the origins of the Dutch Colour Light Signal System “’54”, 
documenting the discussions and political discussions between the management of NS 
and the (then) Ministry of Transport.  That book was published by ProRail in a limited 
edition and presented to Peter on his retirement. 

Peter was a staunch supporter of the IRSE and its Dutch Section and will be missed 
by many. 

Wim Coenraad 
 

Both pictures were taken at the occasion when Bert Klerk, then ProRail's CEO, presented Peter with 
the first copy of his book on the history and origins of the Dutch "Signal System '54" in 2001, at one 
of the first Dutch Section Meetings to commemorate Peter's retirement. 

OBITUARIES 
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Jim Waller BSc(Eng), CEng, MIEE, Hon.FIRSE 
Jim Waller who died peacefully, at home near Watford, UK on 22 March 2013 after a 
long fight with cancer, was born in Halifax in Yorkshire, UK in 1929, his mother having 
returned from Persia, where Jim’s father was working for a British oil company.  

He attended Halifax, Bradford and Salford Technical Colleges, obtaining a London 
University External Degree in Electrical Engineering in 1952.  Whilst at college in 
Halifax, he developed an interest in the theatre, and especially in theatre lighting. 

He was a special trainee at Metropolitan-Vickers, Trafford Park, Manchester, from 
1951 to 1953.  On the completion of this training, he transferred to Metropolitan-
Vickers GRS, the company’s railway signalling division, at their London Head Office.  
He remained with the same organisation as it evolved via AEI-GRS, AEI-General 
Signal and GEC-General Signal.  In the late 1980s, GEC’s merger with Alsthom of 
France, left Jim working for the much larger GEC Alsthom, later Alstom.  He 
estimated he had served under 12 or 13 Managing Directors. 

Jim’s early work was concerned with the design of conventional signalling 
schemes, but the emphasis soon changed towards the then evolving new 
technologies.  He was heavily involved with the development and application work for 
the first automatic, radar-controlled marshalling yards in Europe, notably those at 
Thornton and Margam.  This was clearly a formative period for Jim, as he would much 
later enjoy telling stories about testing retarders, and could not visit an overseas 
marshalling yard on an IRSE visit without a slightly wistful look appearing in his eyes. 

In 1967, he became Chief Engineer of Electronic Application at AEI-GRS in 
Harrow.  In this capacity he was responsible for the first 750 Baud TDM systems, and 
CTC installations in Spain, New Zealand and Australia, together with early application 
work for electronic train describers.  In 1972, after periods of responsibility for 
Purchasing, Transport, Contracts and Installation Departments, he was appointed 
Manager Signalling Systems with the responsibility for the design and installation of 
all conventional signalling schemes.  He played a major rôle in Peterborough, King's 
Cross - Sandy, Motherwell, Cadder - Falkirk, Edinburgh and London Victoria projects 
for British Rail.  Jim travelled the world, as GEC tried to develop its export business, 
and was involved with contracts for a Steelworks in the Netherlands, for signalling 
both new and existing railways in Brazil, and a mining railway in Western Australia.  
He also worked on consultancy projects in Iran.  In 1973 he was appointed Acting 
Technical Manager, and Technical Director in 1974.  

GEC wanted its signalling company to move into “high-tech” business, and after 
efforts to win metro signalling projects overseas with parent company GRS in the US, 
Jim led participation in the pioneering Maglev shuttle system at Birmingham Airport, 
and cab signalling for the Recife Metro in Brazil, as well as the fully automatic 
Docklands Light Railway.  He was a founder member of the joint BR/Industry 
Management and Steering Groups for the SSI development work and was deeply 
involved in the early contracts resulting from that work.  Post-Clapham, he led a 
group concerned with safety throughout the Company and had considerable 
involvement with Docklands extensions, the Chiltern ATP pilot scheme and street-
running Light Rail in Manchester.   If there were news reports of a railway accident, 
Jim would sometimes receive a phone call from GEC’s Lord Weinstock, checking if 
the company was implicated, and Weinstock once told Jim that he was reassured 
when he reached him, as he knew he would be told the true situation!  Retirement for 
Jim came late, as he remained with Alstom to manage the company’s first ETCS 
project in the UK in the 1990s.  Even after retiring, Jim found himself undertaking 
various other tasks for the company, and his well-attended retirement parties became 
regular events!  

Jim enjoyed working with other organisations, making regular trips to the US or 
the Netherlands to discuss R&D matters with GEC-GS’s parent company GRS.  Within 
GEC, Jim took the lead in bringing together companies working on safety-critical 
systems, including fly-by-wire aircraft, airships, hovercraft and the lifts in tall buildings.  
Early in the building of the Channel Tunnel, Jim had a period working in Paris with 
others from the UK, France and Belgium, to put together a tender for the signalling 
element – unsuccessful, but a good exercise in co-operation.   

Travel, and the social side of business, were particular pleasures for Jim, and over 
dinners (where he tended to choose the “adventurous” options on the menu) he told 
tales of exploits in far-flung countries, at trade fairs, visits and technical conferences.  

In dealings with others, Jim was always 
scrupulously fair and polite, whilst remaining 
single-mindedly loyal to his company and 
keen to promote it in every possible way.  
Jim took thoroughness to extremes, and 
worked long hours to cover every detail of 
his job.  He arrived on IRSE Technical Visits 
and Conventions with a list of delegates 
marked up with those he knew and must 
greet, those he should introduce himself to 
and, most probably, those whom he wanted 
to avoid!  Unsurprisingly, his thoroughness 
was not always quite matched by those he 
worked with, and the disappointment 
evident in his voice when he felt others had 
let him down was far more effective than 
any angrier reprimand.  He was very patient 
in difficult business meetings, but on the 
extremely rare occasions when he lost his 
temper, the effect was immense, because it 
was so untypical, and obviously really 
serious.  Jim was always passionate about 
encouraging the development of young 
engineers, both within the company and 
through the IRSE.  He maintained awareness 
of the Institution in the company, and was 
responsible for bringing in many new 
members wherever his travels took him. 

Jim had met and married Molly, and 
they had a son and a daughter.  They lived 
first in Woking, and later near Watford 
(where, significantly, there was a local 
theatre for Jim to help with the lighting).  
Molly encouraged Jim in his work, and 
stories tell of her unpacking relays on site 
during busy commissioning weekends!  He 
suffered a huge blow when Molly died 
suddenly in the early 1980s.  Left with two 
teenagers as well as his very demanding 
job, he had to rely on neighbours for much 
day-to-day practical help.  A few years later, 
one of these neighbours, Sue, became his 
wife.  As with work, he took domestic tasks 
very seriously, and project-managed major 
improvements to his house.   

Jim Waller at the IRSE AGM on 23/4/92  
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 After MV-GRS closed its London office, Jim, acquired the boardroom table, which 
became the family dining table, and large-scale entertaining was an important part of 
his social life.  The theatre, and other cultural pursuits were always an interest, Jim often 
talking of seeing the latest show or exhibition in London.  After retirement, Jim and Sue 
were greatly involved with their respective families, and Jim worked on the sound and 
technical side of their church.  They travelled extensively, making trips to all parts of the 
world, often with a particular shared interest in mind – whether it was whale watching in 
Alaska, or wild flowers in Namibia. 

Jim joined the Institution as a Graduate in 1955, transferring to Associate member in 
1957 and to Fellow in 1970. He was President in 1978-79, and was greatly honoured by 
being elected President for a second term in 1991-92.   He was elected as an Honorary 
Fellow by Council in 1995 in recognition of his huge contribution to the Institution and 
the profession. His philosophy of “work hard and play hard” meant that few in the 
signalling profession have not been affected in some way by his presence.  

Bob Barnard 

OBITUARIES 

R&D, Innovation and the GB Rail Technical Strategy 
Having read a number of letters in the IRSE NEWS 188 (April) 
which, in one way or another, have been critical of articles, 
papers and presentations on the subject of the Rail Technical 
Strategy in Great Britain, I feel compelled to set the record 
straight on a number of issues. 

Firstly, comment has been made that safety has been largely 
absent from the Strategy, and thereby interpreted as meaning 
that the authors of the Strategy (which includes myself) have 
forgotten about it.  Bear in mind, however, that the Strategy was 
written to focus industry effort on R&D and innovation in four key 
areas where the GB rail industry needs to achieve major 
improvements – Cost, Capacity, Carbon and Customer focus.  
Safety is always important (no one is suggesting it is not), but the 
fact is that Great Britain has, according to data from the 
European Railway Agency, one of the safest railways in Europe.   

We are not in a situation where a further major improvement 
is required.  So whilst efforts will continue to improve safety 
where it is demonstrably worthwhile, I do not believe that 
amounts to a need for improvement which is on the same scale 
as the challenges we face with the “4Cs”.  Surveys of passengers 
by Passenger Focus (a customer watchdog for the GB railways) 
suggest that passengers give a much higher priority to other 
improvements to their rail travel than to further improvements in 
safety. 

Secondly, another correspondent to IRSE NEWS suggested 
that we should not pursue carbon emissions reductions with 
dogmatism, given the already good performance of railways in 
this respect.  I agree that we have the advantage in this area – 
although it does depend upon high load factors and efficient 
operation.  Other transport modes, notably road and air, are 
making very significant improvements.  From business and 
ethical perspectives, we must continue to drive down both 
greenhouse gas emissions and embedded carbon. 

Thirdly, the Rail Technical Strategy was criticised for implying 
that innovation has been non-existent until now.  Again, as one 
of the authors, I can assure you that we did not think like this.  
But I think it could be fairly said that in the years since the 
privatisation of the railways in Great Britain there has been 
generally less effort in the field of R&D and innovation.   

 
It is a view that I know some others share, and similar 

downturns in R&D and innovation have been observed following 
privatisation of other industry sectors in the UK, such as power 
generation.  SSI, often cited as an example of good innovation 
(which it certainly was) was a product of the pre-privatised era in 
Great Britain.  If you look at how much is currently spent on R&D 
and innovation in the GB rail industry as a whole, it is an 
alarmingly small proportion of the total cost of running the 
railway (thought to be a fraction of 1%), and very poor in 
comparison with many other industries.  It is this that we are 
seeking to redress, coupled with the recognition that incremental 
innovation alone will not deliver the major improvements in the 
4Cs that the Strategy sets out to help deliver.  And yes, to 
respond to Roger Ford, I am sure that some of the bright ideas 
will come from outside our industry.  Can we really claim that we 
have all the innovation knowledge and skills we need within our 
sector?  Equally, let me make clear, the Strategy is not 
suggesting that all the insights and innovations will come from 
outside our industry, and likewise I hope Roger is not suggesting 
that nothing of any use can come from outside.   

Finally, a letter from Andy Overton took our universities to 
task for one of the more radical ideas that was presented by 
Professor Roger Goodall in his paper in IRSE NEWS 186 
(February).  It is the nature of R&D that not all ideas are 
successful.  The challenge given (by myself) to the universities 
that engaged in the range of projects that Roger described was 
to “challenge the rules and think the unthinkable”.  My concern 
was that if we asked the universities to constrain themselves to 
currently accepted wisdom about how do design and operate a 
railway, we would make no progress at all.  Inevitably, some of 
the ideas that emerged may seem implausible, leading those 
with the benefit of hindsight to question why we spent money on 
them.  But even within those apparently ridiculous ideas, there 
may be the embryo of something different, better and 
practicable.  Today’s world is littered with examples of ideas 
that, when they were first invented, seemed to have little appeal 
– the Post-It note and the laser amongst them. 

Francis How, MA, CEng, FIRSE, Past President (Technical 
Director, Railway Industry Association) 

Jim Waller with Sue at the Lucerne Convention in 2001  
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Accredited Technician  
Ionita N Babcock International Group UK 

Associate 
Ahsman P A Asset Rail Netherlands 
Amarthaluri N R E to E Rail India 
Anne R Autometers Alliance  India 
Babu D E to E Rail India 
Basavaraju A E to E Trans Infrastructure India 
Batchu R E to E Rail India 
Buddaiah M E to E Trans Infrastructure India 
Chandrasekaran SK E to E Rail India 
Cheeli B Autometers Alliance  India 
De Vries R Van Gelder  Netherlands 
Dean L J Boleh Consulting Australia 
Duke M London Underground UK 
Gondela R E to E Trans Infrastructure   India 
Gouda T E to E Rail India 
Groves J C Groves Systems  UK 
Hardman D C Railworks Civil Pty  Australia 
Kaushik T Bombardier Transportation India  India 
Khan K E to E Rail India 
Kothapalli I K E to E Rail India 
Krishnan V JMD Railtech Australia 
Kumar R E to E Trans Infrastructure   India 
Lee L T MTR Corporation Hong Kong 
Li S Laing O'Rourke Construction  Hong Kong 
Lynn G Thales UK 
Malakapalli NVA Infotech Enterprises  India 
Mohammed M E to E Rail India 
Muthukrishnan S E to E Rail India 
Mutyala K P Siemens Tech Services   India 
Nagy T Thales Aus ‑ Transport Australia 
Nallagatla D S E to E Rail India 
Palli U K E to E Rail India 
Prakash R E to E Rail India 
Sagar P MMC‑Gamuda JV Malaysia 
Sankarappan S E to E Rail India 
Tong CFJ Laing O'Rourke Construction  Hong Kong 
van der Heide J Pilz Nederland Netherlands 
van Smeden K G ProRail  Netherlands 
Vyshnavam A V Chennai Metro Rail  India 
Whyte C Network Rail UK 
Yew R Siemens Malaysia Malaysia 

RESIGNATIONS  
Pace A  

DEATHS 
It is with great regret that we have to report  
the death of the following member: 

Blackwood D N  Associate 

ADMISSIONS 
We have great pleasure in welcoming the following members 
newly elected to the Institution: 

Fellow 
Heriyanto A Ministry of Transportation Indonesia 
Rachmadi  PT Jakarta MRT Indonesia 

Member 
Abley L M RT Training Solutions UK 
Chapman L P Bombardier Transportation UK 
de Jong P NS Reizigers Inframanagem’t Netherlands 
Gravil F GE Transportation France 
Peters H A Movares Nederland  Netherlands 
Rowcliffe C Telent Technology Services  UK 
Setiawan S Directorate General of Rlys Indonesia 
Yan F Beijing Traffic Control Tech  China  

Associate Member 
Baars E Strukton Rail West Netherlands 
Boots MJM  Rail Infra Opleidingen Netherlands 
Chintapalli S E to E Rail India 
Enjang E PT Len Railway Systems Indonesia 
Fakhruddin R PT Len Industri Indonesia 
Mulyana E PT Kereta Api Indonesia 
Munro A A Invensys Rail  UK 
Newby S Amey UK 
Pratama V P PT Len Railway Systems Indonesia 
Rahajanto Y Ministry of Transportation Indonesia 
Stott D A Parsons Brinckerhoff UK 
Torpey M Amey Consultancy Rail UK 
Vlaar W N Verebus Engineering  Netherlands 
Voorn W Movares  Netherlands 
Zwie Husodo F PT Len Railway Systems Indonesia 

Student 
Arora A Bombardier Transportation  India 
Battagani R K E to E Trans Infrastructure   India 
Chinnathambi M E to E Rail India 
Darnasia O D PTA of Western Australia Australia 
Gbadegesin Y Invensys Rail UK 
George E E to E Rail India 
Gorle T R E to E Rail India 
Harish S E to E Trans Infrastructure   India 
Joseph D E to E Rail India 
Khan M A Infotech Enterprises  India 
Komarasetty R E to E Rail India 
Luk G AECOM Australia  Australia 
Muthusamy B E to E Rail India 
Nitchenametla N V E to E Rail India 
Sudalaimuthu A E to E Rail India 
Syed A E to E Rail India 
Thatipelli B K E to E Rail India 
Tiruvaipati A R E to E Rail India 
Venkatesan T E to E Rail India 
Vungarala S E to E Rail India 

Current Membership:  4929 

Engineering Council Registrations 
Kerry AJ Final CEng registration 
Shields DJ Final CEng registration 

MEMBERSHIP MATTERS 
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TRANSFERS 

Associate Member to Fellow 
Christodoulou  X Synergy Rail UK 
Eichhorn M Siemens  Germany 

Associate Member to Member 
Brownhill J C Network Rail UK 
Buchanan S A H WS Atkins & Partners Overseas UAE 
Lail I S Ansaldo STS Australia 
Robinson M Signalling Solutions  UK 
Sibanda G Network Rail UK 
Stanger C H BAM Nuttall  UK 

Associate to Member 
Adams A A Network Rail UK 

Student to Member  
Betteridge L O'Donnell Griffin Australia  

Associate to Associate  Member 
Vigar A G - UK 

Student to Associate  Member 
Chivers K URS UK 
Obiebi J Invensys Rail, N Europe UK 

Student to Associate   
Bell P Parsons Brinckerhoff UK 
Ganapa S E to E Trans Infrastructure  India 

Passing the IRSE Exam is a significant step towards recognition as 
a professional engineer within our industry, often in conjunction 
with gaining IEng or CEng applicable to the wider engineering 
profession.  As such, the exam is aimed at individuals who have 
sufficient understanding of the industry to confidently answer 
questions on several topics within the syllabus for each module.  
Unfortunately, every year there are candidates who fall 
significantly short of this level, which has caused the Exam 
Committee to discuss whether to propose any entry level 
requirement.  Ideas have included a minimum period of 
experience within the industry, or for all exam applications to be 
countersigned by someone who had previously passed the exam.  
On balance we have decided against any absolute requirement 
because no option would filter fairly without introducing barriers 
for valid candidates, especially those from unusual careers, 
backgrounds or locations. 

Instead we wish to offer some general advice.  The most 
important message is that as aspiring professional engineers, the 
candidates should understand WHY particular principles and 
processes are applied, not just WHAT they are.  Examiners often 
see an answer that gives a detailed description of a technical 
solution, yet it is inappropriate to the circumstances described in 
the question.  Examples of such errors include:  

 listing full comprehensive approach locking conditions on a 
control table when the candidate has already stated in 
another entry that the route is approach released from red;  

 applying generic headway or track circuit calculations to an 
unsuitable scenario; 

 in telecomms modules, going into detail about signalling 
instead of the telecomms system. 

Similarly, whilst it is obviously healthy for candidates to review 
past papers to practise their technique, candidates should not be 
relying on particular topics or styles of question to reappear 
(except where the format is already described in the syllabus, 
e.g. Module 2 always involves placing signals on a blank layout).  
At this level of professionalism it is expected that candidates 
should apply their knowledge of principles and processes to the 
particular context described in a question, not simply memorise 
and repeat standard answers for topics. 

The reading lists have become rather lengthy and we are 
reviewing these for relevance, however it should be recognised 
that they are intended mostly to help expand understanding 
rather than teach knowledge from the beginning.  Some 
publications listed are quite old so should not be relied upon for 
current technical detail, nonetheless they give a good insight 
into how signalling has evolved.  For example Red for Danger 
[LTC Rolt] was first published over 50 years ago (albeit with 
various updates since), yet contains many wise lessons for 
signalling engineers and is much more readable than formal 
textbooks.  

As explained, rather than attempting to filter applicants, we 
encourage you to consider whether you are ready.  Often, you 
could competently tackle your first module(s) based on your 
current job once you genuinely understand WHY you are doing 
things (rather than merely applying rules), whereas to achieve all 
four modules you may need wider and more responsible industry 
experience.  If you work in a large organisation then seek 
knowledge and advice from those IRSE members around you, if 
you work in a more isolated situation then it would be 
worthwhile seeking advice from the IRSE office or local branch.  
Viewing the exam study forums and webcasts from exam review 
meetings may also help.  For those readers who have already 
passed the exam, please offer help to those in the earlier stages 
of their career to make this decision.  

Having decided you have sufficient knowledge, attempt 
some past papers under exam conditions and have them 
reviewed by a colleague.  For some candidates sitting for 90 
minutes with a question paper can be unfamiliar and tiring; a 
mock exam will help to refine one's time management.  The 
review of your answers could be done by a mentor, study group 
leader, senior colleague or a fellow candidate; they should 
consider whether it answers the question asked, is well 
structured and is well matched to the mark allocations.  If you do 
not have such support, you can review the answers yourself – but 
do this at least a week after having attempted the paper. 

We wish all candidates well, whether applying for 2013 or 
preparing for future years. 

The IRSE Exam Committee 

When should I take my IRSE Exams? 
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Sales Manager - Signalling
Field Based - UK            £Competitive Salary + Excellent Benefits

Unipart Rail is a leading supplier of signalling and 
other systems to the rail industry.  

Their Modular Level Crossing Centre of Excellence is an 
innovative and market-leading new facility providing 
integrated and pre-tested modular level crossing 
signalling solutions for the UK market.  With high levels 
of demand for innovative signalling, they are looking to 
recruit a Sales Manager to provide sales and account 
management support for their business.
 
This will be a field based position operating throughout 
the UK although we expect a significant amount of work 
to take place in the South East.  Regular visits to Unipart 
Rail’s Centre of Excellence in Crewe will be required. 
 
The candidate we are looking for must have considerable 
experience of the UK rail industry and will be a IRSE 
qualified engineer or will have sufficient experience to 
obtain that qualification. 

In addition to this core expertise, we are looking for the 
following skills and experience:
 
• A comprehensive technical understanding of current 

signalling systems
• Sales experience within the UK rail industry and 

knowledge of all the major businesses operating in this 
sector

• Highly developed relationship management skills with 
demonstrable experience of having successfully grown 
high value customer relationships

• Outstanding communication skills – you will be an 
excellent listener and a collaborative negotiator as well 
as being able to express yourself clearly and concisely 
both in writing and verbally

• A real self-starter with plenty of initiative, allied with a 
strong work ethic

• A robust personality with the ability to work well and 
contribute effectively as a member of a high performance 
team.

If you would like to understand more about this role please send your CV in 
confidence to Nick Benson of Ortolan Group at managers@ogpjobs.com.   

Any applications received by Unipart Rail will be 
passed to our retained consultants, Ortolan Group.
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Planners 
Required
Excellent Salary and Benefi ts
Great Western regions

Within the rail sector, the role of the Planner 
requires motivation, discipline and analytical skills. 
You will need to be a people person, an excellent 
communicator and passionate about what you do.

Previous experience in a project planning position, 
with an in depth knowledge of railway signalling is 
required. You will have excellent problem solving 
skills and techniques with the ability to use initiative, 
identify risk and have experience of Primavera P6.

To apply, or for further details and a 
full job description, please email us at 
recruitment@signallingsolutions.com 
or visit our website: 
www.signallingsolutions.com


