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100 Years of Railway 

Signalling and 

Communications  
To recognise the 100th anniversary of the 
formation of the IRSE, a group of eminent 
S&T engineers led by K W Burrage, 
supported by Andrew Emmerson as 
editor, has produced a 450-page hardback textbook.  This 
not only charts the development of railway signalling and 
telecommunications systems over that period, but also 
concisely chronicles the development of the IRSE since its 
creation on 3 December 1912 as well as covering the 
history of some of the predecessor bodies that led to the 
formation of the Institution. 

This textbook records the contribution of the IRSE to 
the development of the safe and efficient systems that are 
used to control railways throughout the world today.   

It is written in a narrative style, to be read as a whole or  
in parts, and all members and others interested in the 
profession will find something of interest in it.   

Available to members at a special price of £33, on-line 
at www.irse.org or through the London office.   
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Whilst we are now officially within the Institution’s Centenary Year, it is 
important from an IRSE NEWS perspective that the editorial team 
understand and predict what the membership will want from us in the next 
five years, if not longer! 

One idea is the intention to run more articles about what differing 
members around the world do in their day jobs, within the signalling and 
telecommunications industry.  Whilst we have tried this idea before, we feel 
it is important that the many and varied roles should be highlighted and 
shared with the membership, to identify their individual importance to 
differing projects or infrastructure owners. 

So what else do you want to see and read about?  Whilst we already 
have many articles about cutting edge technology and various technical 
solutions from around the world, there must be further items and issues that 
you wish us to cover?  

The editorial team are always interested and keen to hear and learn from 
the world-wide membership about further possible developments of this 
successful publication.  This being the case, please send your comments and 
thoughts to irsenews@irse.org. 

Please remember that language is no barrier to our team. We can usually 
translate most languages.  There is just one thing though. When you send an 
article for potential publication, please DO NOT embed your pictures within 
it.  Please send all your pictures as individual JPEG files separate from your 
article, which should be in a Word file. 

     The editorial team look forward to receiving your feedback and 
comments sooner rather than later. Thanks for your support. 

Ian James Allison, Editor 
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 We want your views and ideas! 
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This paper seeks to explore the ways in which the signal and 
telecoms engineer can contribute to improved operational 
management of the railway, specifically the main line railway.   

INTRODUCTION -  
HISTORY & BACKGROUND 
Traditionally the signal and telecoms engineer has been 
interested in providing systems capable of moving trains around 
a network, with the focus on safe separation while maintaining 
network capacity.  As traffic operation has increased, the 
network has become more complex and the business model has 
changed, it is appropriate to consider how signal and telecoms 
engineers can bring their skills and ability to bear on a fresh set 
of issues.  Historically, large numbers of people were involved in 
sharing information about the progress of trains through the 
network.  The Signaller used telegraph, telephones, teleprinter 
and similar devices to communicate what was seen from the 
signal box window to a Controller’s office to be processed and 
for instructions to be issued back using the same media. 

The telecoms engineer especially has played a significant 
role in developing the capability to provide information.  Initially 
the single stroke bell allowed a considerable amount of 
information to be passed from signal box to signal box.  The 
array of codes developed covered routine details of the train 
entering or leaving a block section as well as a selection of 
emergency and other messages.  This was later supplemented 
by voice capability, giving a much greater range of 
communications possibilities.      

As signal boxes began to control greater areas of railway, 
and those areas included some complex stations and junctions, it 
became difficult for the signaller to remain aware of the details 
of each train in and approaching their area of responsibility.   
Enterprising engineers developed a tool to assist them and to 
convey the bell code descriptions as alpha-numeric codes; the 
Train Describer was born.  As the geographical coverage of 
signal boxes continued to increase, Train Describers also moved 
on from being relay based to using basic electronics, and 
displays could be provided of the train in each signal section.  It 
became possible to transmit this information to remote sites, 
reducing the need for voice calls and the risk of 
misunderstanding.   

The introduction of main-frame computing heralded the 
opportunity to integrate large amounts of data about the 
operation of the railway.  The Total Operations Processing 
System (TOPS) and the TRUST system made previously 
unimaginable volumes and quality of data available to a wide 
range of railway staff.  This in turn allowed better information to 
be given to the railway users.   

The intelligent setting of routes automatically based on a 
timetable and information from the train describer was 
introduced with the Integrated Electronic Control Centre; this 
was a world leading development where many factors were 
taken into account in a calculation determining in which order to 
call the routes. 

Changes in the railway business model in the last decade 
brought demands which challenged some of these systems.  
Train punctuality became a key driver of business performance, 
and Control Centre of the Future (CCF) was developed to 
provide easy visual recognition of which trains were on time and 
which delayed.  This allowed those operating the service to gain 
an overview quickly and to focus management attention where 
it was most needed.  These developments have required the co-
operation of signal engineers, telecoms engineers and 
computer systems and software specialists. 

In 2012 are we on the cusp again in terms of harnessing the 
skills of the signal engineer, the telecoms engineer and the 
information technology or computer experts? 

There are four key areas of interest to railway managers in 
the future which provide opportunities for engineers to apply 
their skills in bringing to bear solutions.  These are the 4Cs, 
namely Capacity, Cost, Customer and Carbon, in no particular 
order.  They are being addressed in the Rail Technical Strategy 
to be published later this year. 

Taking each of these, we will consider how they might apply 
to the field of signal and telecoms engineering.   

Capacity Perhaps the most obvious—or is it?  The signal 
engineer has been intimately involved in the 
calculation of headways for many years. 

Cost Maybe the most talked about; but the cost per 
Signalling Equivalent Unit is perceived as being 
high even after regular initiatives to drive it down. 

Customer The impact of the signal and telecoms engineer 
on customers’ satisfaction with their journeys; 
easily the most difficult to measure. 

Carbon An area that is rapidly gaining momentum as 
having the potential for most impact to be made, 
especially by the signal and telecoms engineer. 

CURRENT POSITION 
Traffic Management - What is It? 

Management of a railway’s traffic is a key role of railway 
operations staff.  One could say it has been part of railways 
since timetables were introduced and train signalling became 
necessary as traffic increased.  Developing a working timetable 
is a skilled job requiring a vast knowledge of the trains that are 
to operate, the infrastructure and the many interactions 

Intelligence:  What we need from the next 
generation of Traffic Management Systems 
By Ed Rollings and Andrew Simmons (Network Rail) 
Paper to be read in London on 13 November 2012 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 183  |  NOVEMBER 2012  3 

between them.  Figure 1 (right) gives some 
idea of the considerations which have to be 
taken into account.  In a railway where all 
the rolling stock is of a single type, perfor-
mance is fairly predictable.  This type of 
railway will often be a compact, closed 
system where any perturbation to intended 
operation is self contained.  On a mixed 
traffic railway running over a large network, 
it can be seen that the potential for major 
disruption is considerable.   

To counter this, timetables are designed 
with “allowances” for degradation of the 
infrastructure capability (engineering 
allowance) and for “pathing” (provision for 
slowing or stopping on the approach to 
junctions and stations).  The signaller, 
controller or traffic manager and driver 
work together to ensure best use of these 
allowances to deliver trains according to the 
timetable. 

Objectives of Traffic Management 

Over the past four years or so Network Rail 
has reviewed its operating strategy and 
stepped back to consider how efficiency 
and performance may be improved.  Along 
with how to address the capacity bottle-
necks emerging on some routes, these are 
key drivers of its future operating strategy, 
and a subset of that is traffic management. 

The Network Rail approach has been to 
examine what other administrations are 
doing and to draw from that best practice 
in a number of areas.  The result is a short-
list of suppliers to deliver a variety of tools 
to support a mixed traffic network run from 
a smaller number of operating centres.   

It is important to note that the remit for 
this project specified that technology 
already proven in use should be considered, 
to avoid the pitfall, seen in some other 
industries, of a protracted development 
project ending up over time and over 
budget with minimal benefit delivered.   

For the first time in Britain we now have 
train graphs available for operators, to give 
visual presentation of predicted conflicts.  
Previously we have relied on the CCF to 
display delays as colour-coded indications 
on a schematic representation of the layout.  
The user still has to anticipate how that 
delay to an individual train might translate 
into a conflict at some point ahead on its 
journey.  There have been several tools to 
support automatic setting of signal routes; 
the Automatic Route Setting system 
associated with the Integrated Electronic 

Control Centre is the most widely deployed, and other similar products are now 
available.  They use algorithms to calculate the optimum order in which to clear signals 
for a given service pattern in their control area, based on inputs from the signalling 
and train describer.  It takes little account of the ripple effect, of a delay in one place 
being minimised at the expense of creating a greater impact somewhere else on the 
network.    

Network Rail’s aspiration through deployment of a traffic management tool is to 
reduce the amount of verbal communication needed by providing better information 
to fewer people whose routine and monotonous tasks have been automated.  In some 
ways, this is like the provision in the past of automatic signals to allow the signaller to 
concentrate on more important aspects of their duty such as junction operations.  
Another objective is to transform the operation of the railway to one of predicting and 
preventing perturbation and disruption. 

So far we have mentioned access to information by those managing the 
infrastructure.  One of the most significant developments recently has been that of the 
Driver Advisory System (DAS), described here at the IRSE previously.  The benefits of 
being able to provide the train driver with regularly updated information about the 
train run with respect to its schedule is invaluable.  Some other administrations have 
provided this in different ways, but the adaptation for Britain enables the variety of 
trains running on the network to benefit from it when seeking to adhere to their 
timetable or scheduled path.  This is known as standalone DAS, where the fixed 
timetable is provided to the train, a route profile is provided and an on-board GPS 
receiver provides position information to allow the on-board computer to calculate the 
optimum run to allow the train to make the right time at the next timing point. 

We now have the Fixed Telecom Network (FTN), Global System for Mobiles - 
Railway (GSM-R), large areas of the network with continuous train detection and the 
European Train Control System (ETCS) being deployed.  Figure 2 (overleaf) provides a 
visualisation of this.  These provide an excellent foundation for the next leap in 
development of traffic management capability.  The current DAS development activity 
is to provide an open interface to allow real-time timetable updates resulting from 
traffic management conflict detection and resolution to be transmitted to the train.  
Whilst the open interface is being developed for DAS purposes initially, it is 
recognised that eventually it will be able to provide information directly to some form 
of Automatic Train Operation (ATO) system.  It is therefore considered that where a 
train is fitted with ATO/ETCS then more consistent and accurate driving will be 
available in comparison with DAS.   

Figure 1 
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The arrangement of ETCS, with high resolution of train positioning 
and ATO updated by Traffic Management, provides the opportunity 
for “closed loop control” of railway operations, finer control leading 
to better utilisation of existing infrastructure whilst minimising whole 
life costs by optimising train speeds wherever possible to reduce 
energy and wear and tear on infrastructure and rolling stock. 

Whilst it is possible to analyse the benefits of the above system 
qualitatively, it is still recognised that the service offering is likely to 
be impacted significantly by the quality of the initial train running 
plan (the timetable).  It is therefore essential that as well as providing 
the front end systems to deliver the functionality, the planning tools 
for infrastructure configuration and timetable planning provide route 
and timetable planners with sufficient functionality for train service 
performance to be predicted in advance and infrastructure changes 
to be justified from a business perspective.  Such planning tools 
need to be considered as a fundamental part of the development 
process of new front end systems, as otherwise the maximum 
benefits from the front end systems will never be achieved. 

New developments such as ETCS and Traffic Management will 
also change the way the railway will operate.  This will require re-
skilling of the existing workforce over time.  A piecemeal approach 
to this is not considered appropriate, given that the scale of change 
is unlikely to provide operational consistency and efficiencies in 
delivery.  A comprehensive approach to training and competence 
assessment utilising a combination of training aids, simulators and 
monitored operation is being developed in conjunction with the 
National Skills Academy for Railway Engineering (with their scope 
increased to cover operations). 

We have heard here at the IRSE previously about the 
introduction of Driver Advisory Systems (DAS), where a static route 
profile can be linked to dynamic on-board systems to assist the 
driver in maintaining a more accurate adherence to timetable.  
Through this some of the stop-start driving which characterises a 
timetable with allowances can be reduced or eliminated, leading to 
considerable energy savings.  This is excellent when all is well with 
other services and the timetable is being delivered as intended. 

A logical next step is to link the stand-alone DAS to the dynamic 
data of the network.  Once information about the network is 
gathered and presented to signallers, controllers and others who are 
managing the network, we are at risk of forgetting the driver if we 
do not provide him or her with information of similar quality. 

INDUSTRY STRATEGIC RESEARCH 
PROGRAMME 
Future Traffic Regulation and Optimisation 

The Technical Strategy Leadership Group, made up of all the 
industry stakeholders, sponsors a research programme 
intended to define the technologies required to support the 
railway of the future.  The outcome is published as the Rail 
Technical Strategy covering the next 30 years.  One of the 
projects being sponsored is the Future Traffic Regulation and 
Optimisation project (FuTRO), also known as Project T952. 

The research areas within this programme are: 

 identification of the potential scale of benefits which may 
be delivered by a future traffic management system;  

 definition of user requirements for a traffic management 
system and opportunities for near real time prediction of 
user demand by specific location/time; 

 research, creation and production of an operational 
philosophy; 

 modelling timetable design; 

 service delivery modelling and algorithm development;  

 functional and performance specification;  

 technology opportunities and case studies;  

 system pilot. 
Not all of these are what may be termed “research,” but each 
contributes to the advancement of knowledge required to 
transform the way the railway operates to meet the 
anticipated demands of future stakeholders. 

User Needs and Benefits 

In this paper we are concerned not about a single train 
making optimum progress through the network but about 
many trains which inevitably interact with each other.  It is this 
complex series of relationships that really constitutes traffic 
management.   

One starting point for understanding what may be 
possible is to review the current system in depth.  The present 
arrangements include many highly dependent, variable and 
substantially unpredictable links.  The aim of a future traffic 
management system is to reduce the variability in the system; 
where “system” includes the human interaction with the 
technology.  Variability shows itself in many forms both in 
technical and non-technical sub-systems.  Identification of the 
benefits likely to arise from development and implementation 
of a traffic regulation and optimisation system must begin 
with a root-and-branch review of how the railway is operated 
today.   

If we take a simple example of a train passing along the 
track, some of the factors which can influence the time it 
takes to complete the journey are: the permitted speed and 
any restrictions; gradient; tractive effort; load; adhesion; 
brake performance; driving style; signal system response; and 
electrical traction energy available.  This is before we consider 
the less controllable factors such as adhesion, wind resistance, 
rolling resistance and weather (snow, ice, flood, heat etc.).   

Figure 2 
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It is clear that the interactions between these present a 
very demanding challenge for operators, to determine the 
correct time to allow for any train on any route.  This applies 
firstly when compiling the timetable and then when delivering 
the service on the day. 

Timetable planners use sectional run times, which include 
much averaging of train running times, to provide a signature 
for a typical type of train on a specified route.  Temporary 
restrictions of speed are allowed for by adding minutes in 
between timing points, which are often quite far apart.   
A planning allowance is also added to allow for situations 
when things do not quite go to plan and trains have to be 
regulated to avoid conflicts at junctions or when entering 
stations.  The timetable is important as a reference, for the 
users of trains to know when to arrive at a station, for staff to 
manage the operation and also today as a commercial 
reference for compensation when delays occur.   

So once a timetable has been developed it is passed over 
to those who have to operate the network on a daily basis.   
Of course everything will not always go to plan every day and 
demand is different too; a different form of service is 
necessary on Saturdays and Sundays compared with Mondays 
to Fridays.   

It is the task of the signaller to monitor each train in their 
area and to use the signals to control each one so that it is 
delivered to each timing point as near as possible to the 
timetabled time.  As they are part of their daily task, an 
experienced signaller will perform these predictive tasks 
extremely well, using the signals to restrict movements when 
necessary.   

A significant constraint is that a signaller often only has a 
view of a small number of trains in a small geographical area.  
Where larger areas are controlled, a supervisor may be 
employed to oversee the operation and consider the 
implications of delays on the broader area.  The railway 
network is divided up into management units, and a controller 
may be employed to oversee significant areas of geography 
and importantly to communicate between the parties involved 
in providing the service.  This will include the train operating 
companies, their rolling stock resource managers, their train 
crew managers and station staff.  In the event of disruption to 
the service they will work with signallers, supervisors, train 
companies and others to take the best decisions to recover 
the overall service.  These signal control areas aggregate into 
management units.   These inevitably have their own 
objectives which may not be fully aligned with the optimum 
use of the network.  These decisions are only as good as the 
information available, which is constantly changing.  One 
possibility for the future is to manage the railway according to 
traffic flows rather than management unit objectives. 

In all this it can be seen that problems in one area can 
result in the signaller’s attention being distracted towards 
managing the incident rather than the rest of the service, 
especially where assistance is needed to clear the line. 

Today the railway is managed according to a set of 
operational requirements which have been derived from the 

business objectives.  Figure 3 gives an idea of how it is intended to 
move from the current operations-focussed approach to a business-
oriented approach.  The opportunity exists in future to manage the 
railway in a way in which the business implications are directly 
apparent and understood.  Decisions on train priority could be 
made on the basis of the numbers of passengers inconvenienced or 
the value of the journeys being undertaken.  In the case of freight 
the critical delivery time may be a factor, or the value of the 
consignment being carried.  Vehicle resources can be deployed to 
meet demand based on detailed personal information about 
people’s intended movements rather than general predictions.   Of 
course, not only vehicles required to operate a railway;  the need to 
marshal ancillary services such as catering and other services that 
the customer may demand in future all need to be included in the 
decision making process.  Accurate information on specific use of 
particular sections of the network could drive optimisation of 
maintenance and renewal activity including “just in time” options.  
A similar strategy can be adopted for vehicles, allowing plans to be 
developed for servicing based on real need, rather than anticipated 
need with the inevitable error margins built in. 

Before the question of technologies, those of user needs and 
benefits have to be addressed.  Establishing possible future needs 
is a challenge in an industry not renowned for innovating or being 
visionary.  Looking back for a moment, it is difficult to comprehend 
the changes that have taken place over the past thirty years in 
mobile communications and Internet.  Trying to envisage what 
society may require from transport systems, in particular from the 
railways, in the next thirty years is similarly demanding.  Taking 
advice from those more accustomed to developing these long term 
plans, the FuTRO project team developed a number of scenarios 
covering many aspects of railway operations.  They covered 
features such as the need for end-to-end journey management, 
proactive presentation of journey opportunities to potential users, 
supporting modal choice, on-demand traffic planning for both 
freight and passengers, vehicle resource availability matched to 
near real time demand forecast informed by information-rich 
“ticket” purchase.  Along with consideration of how traffic 
management might enable more passengers and freight 
consignments to use the network, as compared with more trains 
using the network, these build a vision.  A route map towards that 
vision is given in Figure 4 (overleaf) 

  

Figure 3 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 183  |  NOVEMBER 2012  6 

NOVEMBER TECHNICAL PAPER 

There are challenges from many quarters about the scale of 
change.  What if traffic grew by an order of magnitude, or 
reduced by an order of magnitude?  Would the proposed 
technological solutions be flexible enough to accommodate such 
a change?  It is easy when addressing these questions to become 
carried away with the possibilities for change and improvement.   

The railway is a large system with many interdependent sub-
systems; nowhere is this more apparent than in the examination 
of traffic management.  One of the conclusions of the Phase One 
work was to identify those elements which could be implemented 
within a narrow scope of what we know today as railway operations, 
and those which depend on a change in some other part of the 
railway system or indeed enabled a change in some other part of 
the system. 

This helped to focus very importantly on the benefits to be 
obtained.  The benefits may be categorised as those which 
accrue from more and better use of the network, reduced carbon 
footprint in the form of energy use and indirectly reduced carbon 
input to building infrastructure and rolling stock.  In customer 
benefit we can class performance improvement, where delivery 
of the service meets or exceeds expectations, as a benefit that 
translates into customer satisfaction and ultimately into increased 
revenue.  All of these benefits can be traced through to a 
revenue increase or a cost saving, though the most obvious cost 
savings might be expected to come from automation, particularly 
of routine tasks.  A specific challenge is to identify correctly those 
benefits which are unique to implementation of a traffic manage-
ment system and those which are shared with implementation of 
other developments.   

It is important to have a vision of what the future railway may 
look like when considering a long term technical strategy.  What 
are the objectives?  To transform the loose coupling of the 
railway system from many highly dependent links into a tightly 
coupled, more predictable system. 

The FuTRO phase 1 scenarios represent a range of possibilities 
of how the railway system may look in 2030 and beyond.  It is 
difficult to be precise about this, as much as it is difficult to have 
anticipated how, for example, mobile telephony would have 
changed our lives over the past 20 years.   

The scenarios cover both freight and passenger operation.  
Typically the customer of the future will want information on the 
end-to-end journey, not simply the rail sector; they may want to 
be advised what their best option for making a journey is based 
on their known preferences and the current state of transport 

systems.  The private car may have become obsolete, and 
personal transport become similar to that provided by the 
“Segway,” in which case the user might drive on to a train.  It is 
unlikely that a train user will tolerate having to change trains, 
requiring instead that the vehicle they board delivers them to 
their destination while other vehicles in the train may be routed 
to other places.  Consider a virtual train not bound by traditional 
couplings, possibly with vehicles that can be added and removed 
while on the move.  The Great Western Railway operated slip 
coaches many years ago.  Maybe we will have the technology to 
do this in the future.   

In a similar way the freight sector needs to meet and exceed 
its customers’ aspirations.  Some logistics companies today allow 
the customer to track their own consignment via the Internet, 
with conditions such as temperature being monitored and 
reported.  The railway is not good at responding to short term 
requests to transport freight; maybe in the future we could offer 
an ‘on demand’ service, with realistic routeing reserved for the 
train on the basis of accurate information about its load and 
traction.  The impact that this may have on other traffic already 
operating on the network or on planned maintenance work is 
important.   

Another opportunity provided by accurate real time data is 
that of additional maintenance and renewal being realised and 
its impact on current traffic being readily understood.   

These are all direct benefits; however when more compre-
hensive information about the network is available and is backed 
up by advanced decision making capabilities, the possibilities 
increase.   

Operational Philosophy 

Railways, roads and air traffic management all require decisions 
to be taken using large amounts of frequently changing input 
data.  As we move towards increased control of the dependencies 
between elements of the railway system and ultimately translate 
this into improved use of capacity of the assets, reduced carbon 
emissions or improved service delivery, timing of decision 
making becomes more critical.   

As signal engineers we are used to considering the provision 
of signals to protect against conflicts; however the selection of 
their precise position is influenced by factors that may result in a 
less than ideal position for smooth running of the network.  
Some of these constraints are overcome by modern systems 
such as ETCS where the movement authority is displayed in the 
train cab.  The introduction of ETCS with a display in the cab has 
improved the presentation to the driver, but the basic fixed 
block system which underpins this is still a constraint.  ETCS 
Level 3, when it arrives, offers the opportunity to improve 
alignment of movement authority with infrastructure capability. 

The mention of automation leads to the question: What 
constitutes effective automation?  There are many metro railways 
which are fully automated; however these enjoy small-scale, 
closed system operation where the rolling stock performance is 
highly predictable and consistent and the infrastructure design is 
static.  Elimination of the human-in-the-loop gives some 
protection against human induced errors and possibly some cost 
advantages.  Control is provided from a central point overseen 
by a controller who can intervene if necessary.   

Figure 4 
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There are a few heavy rail systems which operate in a similar 
way, where rolling stock performance is uniform, the infrastructure 
is relatively simple and all operates as part of a closed system;  
namely, heavy-haul freight railways between mine and port.   

If we turn to the aviation sector, there has been exceptional 
progress in the use of ‘drones’ initially for reconnaissance and 
latterly for combat operations.  In some cases these unmanned 
aerial vehicles are operated remotely, sometimes at long range, 
with great precision.  Developments are well advanced to allow 
pilotless passenger carrying aircraft to operate and permission is 
expected for designated airspace to be used for trials in the near 
future.  There is a potentially a lot of knowledge to be shared 
with the aviation sector.  Although they enjoy operation in three 
degrees of freedom compared with railways, they also have 
exacting standards for reliability and availability which are key 
inputs to the safety equation.   

Airspace is managed by division into three-dimensional 
blocks which helps to ensure the safe separation of aircraft in a 
similar way to our block system of signalling.  One of the challenges 
being addressed by the aviation sector is how to reduce the size 
of these blocks so that more aircraft can utilise the airspace.  The 
sector also faces the challenge of achieving international, or at 
least European, interoperability.  The programme of work to 
deliver this is known as the Single European Sky initiative, set up 
by the European Commission in 2001.  While having safety as its 
primary objective it will also be driven by the needs of users and 
the need to provide for increasing air traffic.   

So what has this to do with the signal engineer?  The signal 
engineer is concerned predominantly with providing a means for 
the signaller to convey a movement authority to the driver while 
enforcing controls to ensure safe separation of trains.   

The aviation sector objective is not dissimilar to the definition 
of signalling proffered in the 2001 Signalling Philosophy Review 
as being “to ensure the safe and efficient movement of trains on 
the railway.”  In 2008 a revision expanded the Single European 
Sky regulations to give, among others, greater focus on perfor-
mance and environmental challenges and a research programme 
to provide the future technology.  The research programme is 
known as Single European Sky Air Traffic Management Research 
(SESAR).  It has a development phase from 2008 to 2013 to 
produce the required new generation of technological systems, 
and a deployment phase from 2014 to 2020.  The parallels with 
rail are not difficult to identify; air has ‘en-route’ and ‘airport 
control’ which includes ground control and approach and 
terminal control. 

The FuTRO team has given considerable thought to the 
operational philosophy for rail traffic regulation and management.  
The aims can be described as: 

 provision of tools for design and development of a network 
operation plan, a dynamic rolling plan that ensures a 
common view of the network situation; 

 integration of station operations, train crew and support 
operations as part of the planning process; 

 train running management that will optimise schedule 
adherence according to capacity, performance or other 
business criteria at any given time; 

 system-wide information management that shares the same 
data with all stakeholders. 

At the heart of this lie comprehensive decision support and 
automation functions to handle complex decision making and 
manage workload. 

This is a strategic research project, and it is necessary to find 
the correct balance between achievement of its long term 
objectives and delivery of benefits in the short and medium 
term.  It is also vital to recognise the need for a migration plan 
from current technologies, and ways of working though this can 
be a constraint to the innovative thinking that is required to 
deliver the strategic objectives. 

Timetable Design and Service Delivery 

The project team asked why there should be a timetable.  There 
are many good reasons in the current operating environment, 
but will it be more or less necessary in a world of real-time, 
information-rich, on-demand service provision?  

As we seek to exploit the network more in terms of both 
capacity and performance, the effort required is not a linear 
function.    

One of the future customer demands is to be able to “turn 
up and go,” for both passengers and freight; this would also be 
integrated with other modes feeding into and distributing from 
the rail sector.  This might include personal mobility devices after 
the style of “Segway” scooters loading directly on to trains.  In 
any event there will be a requirement to anticipate the likely load 
at any given time and to manage the resource provision 
accordingly.  One possibility is that of “virtual trains” where 
vehicles are not linked physically as today, but linked in some 
virtual way, perhaps magnetically.  This provides opportunities to 
manage the capacity of trains, possibly while they are on the 
move using technologies that were not available to the Great 
Western Railway who did this many years ago!  

Measurement of service delivery is another key area of 
interest; most obviously, a move to measuring operational time 
in seconds or even parts of seconds might be appropriate.  Will 
the travelling public wish to manage their time at this level of 
detail, and will the other modes that integrate with rail be willing 
or able to match it?  This and other conundrums make the 
specification of future traffic management requirements 
interesting from a systems perspective, before we reach the 
technology element.    

In order to manage a network at this level of detail a vast 
array of data inputs is required.  This is the area where future 
systems may be very different from today.  Currently we do 
collect some data, but we put very little of it to effective use, 
sometimes because it is collected in different systems lying in 
contractually different organisations, sometimes because 
protocols are incompatible.  It may be that in other cases we 
simply have not grasped the possibilities that exist through 
fusion of data from different sources.   

Today social network feeds can often give us better and 
more timely information about events on the network than is 
available through accepted official sources.  A challenge for us is 
how to harness unregulated data sources such as these to inform 
operational decisions whether they are taken by a human or by a 
machine.   
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It will be appreciated that many data streams help to inform 

more accurate decisions, but it is beyond the capability of the 
human mind to assimilate them all into meaningful information.  
The solution is to develop algorithms that process each of these 
pieces of data and either decide the optimum outcome for a 
decision or present a human operator with a small selection of 
choices.   

One feature of today’s decision making is that very little is 
taken into account of the impact of decisions beyond the 
immediate area in which they are taken.  One of the significant 
areas which remain largely unexplored is that of propagated 
delays over the wide area.  A senior Swiss expert has described 
this as, “Local hero, global fool.” It is recognised that a regulating 
decision made in one place may have an impact many miles 
away.  Future traffic regulation and optimisation systems should 
be able to overcome this by having access to the status of 
services over a much wider area.   

Another challenge faced by the project team is whether 
calculations should be made locally and then aggregated with 
the possibility of some recalculation, or whether all data should 
be passed to a central location and decisions be distributed.  If 
decision making is structured in levels with local decisions being 
passed up for validation against decisions being taken in other 
parts of the network, which takes precedence in the event of a 
conflict?  A number of academic studies are under way looking at 
the type of algorithm which may be most appropriate.  Algorithms 
to solve complex problems quickly are in use in other sectors, 
some more complex that the rail domain but not necessarily 
demanding the same speed of response.  It is here that we can 
look to the financial sector, where global financial analysis and 
transactions are carried out rapidly.  Some studies are researching 
alternative types of algorithm based on organic behaviour after 
the line of “survival of the fittest.”   

The real benefits arise from being able to make good 
decisions consistently, using amounts of input data that the 
human mind cannot handle at any given moment in time; the 
solution requires development of algorithms.  There are a 
number of different ways these mathematical models can be 
constructed and each has advantages and disadvantages.     

Technology Opportunities 

These considerations lead to questions about bandwidth, data 
processing capability and the effect of latency within the system.  

Such thoughts lead us to consider whether vehicles should be 
controlled automatically from a central point, or whether they 
should be autonomous, each vehicle being equipped to manage 
its own routeing and schedule depending upon the load it is 
carrying.  Many aircraft these days are fitted with collision 
avoidance systems as a backup to the actions of the pilot and 
controllers.  Maybe this is an opportunity for Level 3 ETCS where 
the primary management of the trains is through a traffic 
regulation and optimisation tool and ETCS provides the back up 
function to provide safe separation.   Extending this line of 
thought, we could envisage a situation where trains are 
programmed not to compete for the same space on the network, 
and therefore significant savings could be unlocked through a 

reduction in crash-worthiness, weight, and other costly and 
energy-hungry features of current rolling stock design. 

What has been described is a multi-layered approach to 
system safety, perhaps different from our traditional approaches.  
A requirement is to develop a functional architecture which will 
allow the supporting technical sub-systems to be refreshed 
periodically throughout the system life.    

Some of the user requirements come out of the scenarios 
described earlier.  These envisage a transport system where rail 
is a seamless sector of a larger system.  The design must address 
the need for rail and non-rail transport system users to share 
information.  People will play a lesser operational role and 
instead will provide more customer service and supporting role 
to users.  This calls for vastly increased availability of information 
and the sharing of data behind that between transport operators 
as well as the public.   

It is likely that rail will not enjoy its own bespoke communi-
cations architecture in future.  More likely will be the case that 
operational control and “infotainment” will share the same 
technology.  Areas to be investigated include: transmission 
speeds; the future development and direction of Internet 
Protocol; latency and quality of service parameters adjustable for 
critical and non-critical applications; efficient spectrum use; 
security; and resilience. 

System Pilot  

The ultimate deliverable for this stage of the programme is a 
pilot implementation which will prove a number of concepts, 
both technical and operational.  On the technical side it will be 
necessary to demonstrate connectivity between vehicle and 
infrastructure with sufficient capacity to handle projected 
volumes of data with acceptable latency.  It will also be 
necessary to quantify the computing capability needed to 
process the inputs and deliver outputs.  To achieve all this it will 
be necessary to identify candidate architectures which provide 
adequate resilience against physical loss or cyber attack.   

That in itself poses the question of what is adequate 
resilience.  We can be sure that it is far removed from that which 
we as signal engineers have been used to!  It is here that we 
believe we can benefit from a convergence of knowledge and 
capability between signal engineers, telecommunications 
engineers and colleagues in the Information Technology 
community.  Perhaps the IRSE would like to consider a new 
competency framework to encompass this type of future role? 

While all this is very positive, the scenarios have to be tested 
against the possibility of a decline in traffic, due to increased  
tele-working or to a seismic shift in the types, origins and 
destinations of freight movements.  Each of the scenarios is 
subject to testing against a range of possible changes in the 
volume and type of customers’ needs for rail transport.   This will 
ensure that the technical options selected will be flexible enough 
to sustain the intended operation over the long term. 

Delivery  

It is unlikely that any railway administration or supplier will be 
able to support the investment necessary to undertake the 
research and development to deliver bespoke technology on the 
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scale envisaged for the railway.  The future looks like joint 
development of technology in conjunction with non-rail market 
sectors, not necessarily transport sectors, leveraging benefit from 
advanced technology being developed for possibly the space, 
aviation and military sectors.   

The development of large, radical and complex solutions is a 
high risk investment for many companies and organisations.  
Development of a new aircraft, for example, often needs 
government support to manage some of the risk, and the 
complete solution will normally involve many sub-suppliers in 
every stage from concept to delivery.  Commercial motivation 
over the lifecycle of the project can be challenging to define.  
Alternative ways are being explored for future traffic 
management.       

In the near term the roads sector seems a promising partner, 
where active traffic management has already been deployed on a 
small scale and in an environment that to some extent is less 
critical than rail.  The aviation sector is working on technologies 
which allow passenger carrying planes to fly without a pilot on 
board, including identification of suitable sites to land in the 
event of an emergency.  This operation relies on planes 
communicating with each other as well as navigating to a flight 
plan.  The Single European Skies Automated Traffic Management 
Research (SESAR) project is under way to investigate ways of 
improving use of air space.  The tools and techniques being 
considered have many parallels with those required to manage 
rail traffic.  The themes of this long term research are: higher 
levels of automation; mastering complex systems safely; system 
architecture and system design; information uncertainty and 
optimisation; and enabling change in air traffic management (non 
technical) aspects.  This is being undertaken through 
establishment of a series of research networks including 
academia, research establishments and industry.      

Delivery of this strategic research requires examination of 
fresh approaches; traditional contracting mechanisms may no 
longer be appropriate and one option being considered is open 
innovation.  Open innovation is based on the premise that no 
one company or organisation can rely entirely on their own 
research and knowledge.  A combined effort is required in which 
contributors work together to achieve common objectives, 
trading licences or patents for their contribution with other 
participants.  This approach requires a level of trust between 
bodies involved whether they are academic institutions, 
commercial organisations, railway undertakings or infrastructure 
managers.  The commercial arrangements may appear complex 
but are based on everyone’s contribution having a value. 

Academic Research 

The FuTRO project team keeps a keen eye on a number of 
academic research projects, through membership of project 
advisory boards.    

Capacity at Nodes is a research project sponsored by the 
Engineering and Physical Sciences Research Council/Rail Safety 
and Standards Board/Department for Transport (EPSRC/RSSB/
DfT) to provide “dynamic responsive signal control for railway 
junctions.” This project seeks to evaluate techniques used in 
other demand responsive transport industries, such as road 

traffic management, taxi operation, airport operation and 
emergency vehicle operations.  The main objective is to develop 
a framework for dynamic responsive operation at railway 
junctions and stations, and control strategies that support that 
framework.  The aim is to challenge established rules for train 
control through a fault tolerance approach.  Safe operation with 
a fixed block system demands that a train begins to slow down 
some way before it encounters a red signal.  The introduction of 
moving block signalling, for example ETCS Level 3, presents an 
opportunity to reduce the knock-on effect of  this early reduction 
in speed by providing intelligent speed adaptation for trains.   

Evaluation of turn tracks from the view point of train 
rescheduling: this project undertaken by the Railway Technical 
Research Institute of Japan seeks to identify the optimum 
provision of what we know as emergency crossovers or turn-back 
facilities for use during disrupted working. 

Overcoming capacity constraints (OCCASION): this is a 
simulation integrated with optimisation for nodes.  The aim of 
the work is to use advanced modelling to examine the 
opportunities for design of points, changes in signal spacing and 
overlaps as well as more radical approaches. 

Overcoming the railway capacity challenges without 
undermining rail network safety (SafeCap): this project is based 
on using formal methods to allow an integrated view of rail 
networks.  It specifically uses Event-B with reasoning about time, 
as so many functions under consideration are time dependent. 

Redundantly engineered points (REPOINT) for enhanced 
reliability and capacity of railway track switching: the aim of this 
project is to examine if redundancy approaches used in other 
safety critical situations (such as aircraft) can be applied to points 
on the railway. 

CONCLUSION 
It is quite clear that significant improvements in delivery of the 
rail service along with reductions in energy use can be delivered 
through an advanced system of traffic regulation and optimisation.  
The skills of generations of railway staff have been refined to 
deliver good operational decisions, whether in designing 
timetables or running services, but these decisions are 
constrained by the capacity of the human mind to receive, 
process and communicate vast streams of data.   

The work going on in the field of future traffic management 
research will offer opportunities to capture, process and deliver 
network wide optimised decisions based on comprehensive, 
accurate and timely data.  The challenges on the way to deliver 
this are not all technical, but extend to the whole system life 
cycle including novel methods as well as innovative technical 
application and development.  Without well researched benefits 
and a considered migration strategy none of this may be 
secured.  This perhaps represents a challenge at least equal to the 
development of power signalling or electronic interlockings in 
their time.   

To deliver this successfully will require signal and telecoms 
engineers along with experts in a variety of other fields to share 
and develop knowledge and skills.   

How might the IRSE facilitate and support this and raise its 
own profile? 
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AUSTRALIAN SIGNALLING 

The Public Transport Authority (PTA) 
operates the Perth metro network 
from a centralised train control 
centre.  All issues relating to the day 
to day operation of trains are dealt 
with in this area, including the 
operation of the signalling system, 
scheduling, on time running 
statistics, passenger information, 
overhead power and incident 
management. 

Train controllers have a number 
of systems available to assist them 
with these tasks which includes: 

 The Phoenix Train Control 
System; 

 Vizirail scheduling and reporting 
system; 

 CITECT, for control of Traction 
SCADA; 

 An in-house Passenger 
information system; 

 An Open Channel radio system; 

 A Siemens digital phone system; 

 IT applications for access to 
station CCTV, emails etc. 

Layout 
The control centre is constructed in a semi-traditional layout with all operator workstations 
facing a large overview panel.  All operators in the room have a view of the whole panel.  
Each desk is configured with workstations and consoles suited to the operator’s role.  The 
front four desks are the train controllers and are segregated into control areas which are 
normally the individual lines.  The back row in the control centre consists of the Electrical 
Control Officer, Passenger Information Officer, Suburban operations coordinator and a 
spare train control console. 

Overview of Public Transport Authority of Western Australia 
Signalling Principles.  Part 2:  Control Systems and ATP 
By Luis Sanchez  BEng (Hon), MIE Aust, MIEEE,  
    Control Systems Engineering Manager PTA 

(This Article is part of an irregular series showing the Principles of the different State Railways of Australasia)  

INTRODUCTION TO THE PTA TRAIN CONTROL SYSTEM 

1 

2 
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The overview panel consists of nine rear project monitors stacked in 
a linear fashion.  All nine monitors are controlled from two phoenix 
workstations configured in a view only mode. 

All train Control Phoenix workstations are configured with five screens, 
four are used for operation of the Phoenix software and the fifth screen 
displays on time running and scheduling statistics.   

A number of operator consoles also exist in the technician’s room 
(for maintenance purposes) and at the Alternate Control Facility which 
resides off site.  The Alternate Control facility workstations normally 
operate as a set of remote terminals to the Train Control Centre, but the 
facility also has a number of redundant servers and communications links 
allowing it to operate independently (but in a degraded mode) in case of 
total failure of the main system. 

Design 
The Train Control System was supplied and installed by Ansaldo and is 
based on the Phoenix Train Control Package, formally known as TDPRO.  
The entire system is designed to be at least “One fault tolerant”, where 
all servers, network, power supplies, etc are duplicated with generally a 
transparent transition from “Main” to “Standby”.  

All communications links are also duplicated to all field sites with 
seamless switch over.  Each communications link to each station is 
routed through diverse paths and diverse technologies.  Generally the 
“Primary” link operates over a traditional Plesiosynchronous/
Synchronous Digital Hierarchy backbone using modems.  Secondary links 
operate over the Gigabit Ethernet backbone.  

The Train Control architecture resembles a traditional SCADA type 
arrangement with: 

 A core data processing and data routing server; 

 A data collection and control server interfacing to all field devices; 

 A logging server collecting events and alarms from the system and 
field; 

 A number of networked operator workstations, including the 
overview panel; 

 A Maintenance workstation with higher privileges; 

 A number of miscellaneous clients and monitoring servers such for 
passenger information, etc.  

Train Control Software 
The Train Control software operates on a standard 
windows environment.  Operation of the panel is through 
the mouse and keyboard.  The state of the rail network is 
displayed and controlled through the display schematic 
window as shown below.  

Signals and Points 

All signals and points can be controlled individually using 
the mouse by clicking on the individual objects on the 
schematic.  Feedback as to the state of each device is 
then conveyed to the controller through the change in 
signal/route colours and the point animations.   

Signals and points can also be controlled as an entex 
(entrance/exit or NX) system where the controller clicks 
on the start signal, then on the destination signal/track. 
The system will then set up the best route or store it for 
later execution.  Pre-selection of signals and points is 
avoided through sending fleeting controls to the 
interlocking and latching commands in the field. 

Tracks 

Track circuits are displayed in the schematic as shown.  
Tracks also change colour depending on the tracks state, 
i.e. RED for occupied, GREEN for route set, blue for 
blocked, YELLOW for route pending and white for clear. 

Train Describer 

All trains are allocated a unique Identity (ID) in the train 
control system.  The ID appears just above the occupied 
track and moves with the train as it steps from track to 
track.  Track faults normally bring up an unsolicited track 
occupancy alarm and do not show an ID.  The train 
stepping algorithms are capable of handling dark 
territory, splitting and merging trains and single line 
track.  

Phoenix acquires train IDs from the timetable, which 
is hosted by the Vizirail system.  Numbers are normally 

acquired on entry into the rail network and 
at turn-around points on the network. 

Alarms 

Alarms are displayed to the operator in a 
number of ways: 

 In the alarms summary just underneath 
every station name; 

 In signalling alarms pages at the end of 
the schematic window; 

 On the Alarms list in a separate 
window.  This window displays all 
alarms including system alarms, 
signalling alarms, etc. 

3 

1  Control Centre 

2  Phoenix workstation 

3  Phoenix Schematic 
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AUSTRALIAN SIGNALLING 
Level Crossings 

The panel has provision for animation of level crossings.  
Crossings are shown as RED when booms are down and 
flashing when booms are in transition.   

Pedestrian crossings are not animated but come up RED on 
the schematic when in an alarm state. 

Non Animated Objects 

All bridges, overpasses, underpasses, tunnels, platforms and 
limit of shunt boards are displayed on the schematic as static 
pictures for controller’s reference only. 

Automation tools 
A number of tools are supplied with the Phoenix and signalling 
system to automate the operation of the rail network. These 
tools include: 

 Local Automatic Working (LAW): Operated on a per-station 
basis.  When placed into LAW mode the computer-based 
interlocking or interlocking interface will lock out all com-
mands (except the LAW off command) from the operator 
and call a set of predefined routes when ever they become 
available.  This mode is useful when communications links 
fail or the train control system is not available. 

 Fleeted Mode: Similar to LAW mode but is performed on 
a per-signal basis and control commands originate from 
the Phoenix system. 

 Stored Routes: Any route that cannot be called 
immediately due to an obstruction of the route has the 
option to be stored for later automatic release when the 
route becomes available.  Stored route will always come 
out in the order they are stored at each station. 

 Automatic Route Setting: A new feature recently intro-
duced to the PTA where signals are called automatically 
based on the timetable.  Signals are called three minutes in 
advance of the scheduled departure time and the ARS 
system will attempt to clear the route for three signals 
ahead of any train.  Conflicts are handled through conflict 
resolution algorithms which will operate automatically to 
minimise delays or provide a summary window allowing the 
controller to decide on which route has preference.  

Blocking 
Blocking is performed both vitally at some stations and non-
vitally in the Phoenix system. Phoenix will allow for the blocking 
of Points, routes, tracks and electrical sections. 

Train Schedule 
The train schedule is normally prepared off-site up to six 
months ahead by the planning department.  Schedules are 
imported every night into the train control system through an 
XML import interface into a third party scheduling application 
called Vizirail.   

Vizirail then provides all schedule data to the train control 
system for the day and tracks/records train location according 
to the schedule to provide “On-time Running” statistics.  

Passenger Information 
The passenger information system is an in-house developed 
system which was partially updated by Ansaldo during the 
installation of Phoenix.  The System interfaces with the train 
control system and Vizirail system to track and auto-correct 
display times.  Changes to platforms, cancellations, 
terminations and major delays normally require manual 
intervention from the operator.  A typical display is shown 
below. 

AUTOMATIC TRAIN PROTECTION 
The PTA operates a variant of the Swedish ATC1 (Ansaldo 
L10000) Automatic Train Protection (ATP) system sometimes 
referred to as EBICAB.  The system is based on intermittent 
data collection points called “transponders” or “Balises” 
placed on-track and interfacing to the signalling system.   

These transponders then provide speeds to the onboard 
computer and driver which represent the train’s authority in the 
current block and block ahead.  The ATP train computer then 
uses this information to supervise the operation of the train and 
maintain it within its allowed authority.   

Any attempt by the driver to exceed the speed limit by 
more than 10 km/h or pass a signal at RED will activate the 
braking system and make a best effort to stop prior to the 
signal.  

4 

5 6 

4 Typical Train Describer Display 

5  Transponder (Parallel Type)  

6  Transponder (Serial Type) 

7 Driver's ATP Display 

8 ATP Equipment Locations   

9  ATP Braking Curves 
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DRIVER’S CONSOLE 
(B END) 

DRIVER’S CONSOLE 
(A END) 
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Most rail transport in Indonesia is located on the island of Java, 
which has two major rail lines that run the length of the island, as 
well as several connecting lines.  The railway system in Java is 
more or less a passenger-oriented system, and there are few 
freight services, due to the limited capacity of the tracks.  
Indonesia's railway infrastructure is state-owned, and the 
companies pay access charges for the usage of the railway lines.  
Indonesia's rail gauge is 1,067 mm and most trains are diesel-
hauled, although most of the Jakarta metropolitan area (at the 
western end of the island) is electrified at 1500 V d.c. overhead.  
The current signalling comprises both electronic and mechanical 
systems from various manufacturers.  Most new construction is 
concentrated on double- and quad-tracking of existing railway 
lines in order to accommodate actual and projected growth in 
traffic. 

The Government of Indonesia’s Ministry of Transportation is 
carrying out a double-tracking programme of the mainly single 
line between Jakarta and Surabaya (on the north side of the 
island).  In 2011 they finished the double tracking of 295 km as a 
part of the total 727 km.  The next construction of 432 km will be 
undertaken in 2012-2013 and put into operation in early 2014. 

This double tracking programme is divided into four 
segments.  PT Len is a state owned company that has been 
awarded five contract projects for the signalling work on the 
432 km of track, with a total contract value of 1.7 Trillion 
rupiah (180 million USD).  The five projects are for the route 
sections Cirebon - Brebes, Pekalongan - Semarang, 
Semarang - Sulur, Doplang - Bojonegoro and Bojonegoro - 
Surabaya. 

The signalling product range of  PT Len  comprise an 
interlocking with the product name SIL-02 (an Indonesian 
abbreviation of “System Interlocking Len ver. 02”), a block 
control system, power systems, centralised traffic control 
systems, an automatic train protection/supervision system, 
level crossing systems, a train dispatching system, and 
telecommunications systems. 

The interlocking system has been certified for use on the 
Indonesia Railway Network, the certificate being issued by 
the Directorate General of Railways within the Indonesian 
Ministry.  Using this system, PT Len has delivered several 
signalling projects from 2004 onwards.   

Signalling Double Track Projects across North Line Java  
- a challenge for PT Len , Indonesia 
By Ir Toni Surakusumah, Marketing  Director, PT Len Railway Systems 

KA ARGO JATI 
(Gambir - Cirebon PP) 

KA ARGO BROMO ANGGREK 
(Gambir - Surabaya Pasarturi PP) 

KA ARGO WILIS 
(Bandung - Surabaya Kota PP) 

KA ARGO MURIA 
(Gambir - Semerang Tawang PP) 

KA ARGO PARAHYANGAN  
(Bandung - Gambir PP) 

KA ARGO LAWU 
(Gambir - Solobalapan PP) 

KA ARGO DWIPANGGA 
(Gambir - Solobalapan PP) 

2 3 

1 

INDONESIAN SIGNALLING 
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The projects included stations on Java 
(Slawi, Gundih, Bangil, Nambo, Cibinong, 
Brumbung, Gambringan, Tulangan, Tanjung 
Priok, Alastua, Surabaya-Kota, Surabaya- 
Pasarturi) and stations on the island of Sumatra 
(Prabumulih-Baru, Tebing Tinggi, Belawan, 
Prabumulih, X5-Pos Block, Kisaran, Tiga Gajah 
and Tarahan).  

The double-tracking project is the longest 
ever undertaken in Indonesia and as a part of 
the Government’s strategic plan for economic 
development (MP3EI - Master Plan of 
Accelaration of Economic Development of 
Indonesia).  The complexities of this project 
will be considerable since the time for con-
struction is around 18 months with multiple 
contractors working on track, bridges, culverts, 
etc.   

The project also includes land acquisition 
for certain locations.  In the Jakarta 
metropolitan area, the double-tracking must 
be completed as an early priority, prior to the 
planned separation of commuter rail, long 
distance and freight traffic in the area, in order 
to avoid serious congestion problems on the 
final part of the route into Jakarta. 

In terms of signalling, counterflow signals 
will be provided to allow both tracks to be bi-
directionaly operated, so that track 
maintenance such as tamping, welding, etc can 
be undertaken using single track working.  On 
the remaining sections of single line, 
intermediate block signals are being provided 
to increase the railway line capacity. 

Telecomunications systems (including vital 
signalling communications) will use fibre optic 
links instead of the existing copper cable.  This 
will improve the quality of voice 
communication between stations and control 
centres, and vital data communications will be 
more immune against surges, lightning, 
induction etc. 

All the five projects will be progressed in 
parallel, with careful management of the inter-
dependency of the signalling works with other 
construction work works to minimise 
disturbance to train operations.   

A stock of signalling equipment has been 
pre-ordered and manufactured in advance to 
ensure that delivery and construction 
timescales can be met.  This includes the 
production of signal posts, interlocking racks, 
local control panel and location cabinets, 
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1. Principal passenger network on the island of Java   

2. Control and Signalling in North Java 

3. LEN Interlocking System 02 

4. LEN LED (Light Emitting Diode) Signals 

5. Len MOBIS (Mechanical Optical Blocking Interface System) 

6. Interlocking Rack production at PT LEN 
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signal heads, point machines, and axle counters.  Training 
facilities are also being provided for installation and maintenance 
staff. 

By introducing double track operation of the North Line of 
Java, the following significant benefits will arise:  

 Safety will be significantly improved by eliminating the risk 
of a head-on collision of trains;  

 Capacity on the route will increase from 84 trains per day to 
200 trains per day.  The freight capacity of the route will be 
increased to 15 000 TEUs (twenty foot equivalent units) per 
week from the current 5000 TEUs per week; 

 The travelling time from Jakarta to Surabaya will reduce 
from 12 hours to 8½ hours. 

Norway’s Infrastructure manager Jernbaneverket has announced 
the award of two contracts for signalling and electrification 
renewal works.  

     A framework contract with Thales covers the supply of 
non-ETCS signalling over the next 10 years, with maintenance for 
25 years. Specific contracts worth NKr240m have been signed 
for the Sandnes - Stavanger line, Gandal freight yard and Høvik 
station. Jernbaneverket expects to start the roll out of ETCS 
signalling within the next 10 years.  

     Meanwhile, Baneservice has been awarded an NKr197m 
contract to renew the electrification equipment on the 62 km 
Jærbanen route between Egersund and Sandnes. The original 
equipment dates from 1956, and is now prone to faults and 
limits capacity because of its low power rating. The new equip-
ment will include auto-transformers to reduce power losses.  

7. Local Control Panel, rack and location case production  
8. Signal Post Production 

9. Construction of training facilities at PT LEN 

9 

7 
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INDONESIA     INDUSTRY NEWS 

Signalling and Electrification 
contracts in Norway 

Actom Signalling announced in October that they had recently 
completed a R83 million signalling upgrade on a 480 km section 
of the Johannesburg to Durban main line from Union Junction 
near Germiston to Cedara near Pietermaritzburg in KwaZulu-
Natal.  Altogether, 92 stations were involved.  

The scope of the contract was as follows: 

 Migration of block working from coaxial copper cable to 
optic fibre cable and installing CS90 remote control to 
replace the old S1 remote control system on the entire 
section from Union to Cedara; 

 Installation of 35U axle-counters and Fail-Safe Data 
Transceiver (FSDT) equipment between stations from Union 
through to Vooruitsig near Volksrust in KwaZulu-Natal; 

 Replacing the old evaluation system with new evaluators 
incorporating FSDT equipment on the Vooruitsig-Cedara 
portion of the line.  In addition, the existing axle-counters on 
this section had to be linked to the new optic fibre cable for 
the CS90 remote control system.  

Transnet added two variation orders during the course of the 
contract: 

 Modification of the traffic control centres at Union, 
Standerton, Vooruitsig, Danskraal and Newcastle, involving 
coupling the CS90 system to these centres, followed by 
testing and commissioning; 

 Takeouts for a total of 10 stations that were eliminated at 
various different places on the line.  This involved modifying 
the interlocking of the stations on either side of each 
takeout station, as well as moving the signals in each case.  

Actom (Pty) Ltd – specialist manufacturer, repairer and 
distributor of electro-mechanical equipment – employs about 
7500 people in Southern Africa with an annual order intake in 
excess of R7.5bn.  It is a black empowered company with 42 
operating units, 43 production, service and repair facilities, and 
36 distribution outlets throughout Southern Africa. 

African Signalling Contract 
Completed 
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Infrastructure Manager Network Rail announced on 1 October  
that it had purchased the assets of IAD Rail Systems from 
Claverham Ltd.  

IAD designs and manufactures point-operating equipment 
including the High-Performance Switch Actuator and Powerlink 
backdrive which are 'used throughout Network Rail's 
infrastructure', according to NR.  

The transaction includes transfer of all IAD staff, who now 
join NR's National Delivery Service.  They will continue to be 
based at Claverham near Bristol pending a move to new 
premises in the same area.  

'The purchase of IAD Rail Systems will enable Network Rail to 
continue to develop IAD's products to achieve the highest levels 
of reliability, availability, maintainability and safety', said NDS 
Director Martin Elwood.  

Network Rail buys IAD Rail Systems  

Bombardier Transportation has secured a five-year, MYR281m 
($91.7m) contract from Malaysia's Mass Rapid Transit (MRT) to 
supply its Cityflo 650 control system in the greater Kuala Lumpur 
area in Malaysia. 

Cityflo 650, an automatic train control solution for driverless 
or unattended train operations, will be used on the new Klang 
Valley Mass Rapid Transit (KVMRT) Sungai Buloh - Kajang (SBK) 
Line currently being built in the Klang Valley, Malaysia.  
Scheduled to be opened in 2017, the 51 km SBK line will have 31 
stations, serving around 1.2 million people along the route.  It is 
expected to reduce congestion on roads in the Klang Valley. 

Under the deal, the Canadian rail manufacturer will be 
responsible for the design, supply, installation and 
commissioning of the Communications-Based Train Control 
(CBTC) solution for operations on the line.  The company will 
also provide onboard equipment for 58 trains and sixteen 
maintenance vehicles. 

Bombardier Transportation head in Malaysia and vice 
president for Asia Pacific systems David Allen said "Our Cityflo 
650 technology brings sustainable solutions to Malaysia by 
delivering high capacity and reliability in its application, 
improving safety and reduced maintenance costs." 

The Cityflo 650 is a CBTC system designed for metros and 
automated people movers that uses bi-directional radio 
communication between trains to improve safety, capacity and 
reliability, shorten headways between trains and minimise 
maintenance costs. 

In September 2012, MRT awarded five contracts worth 
MYR3.47bn ($1.14bn) for the SBK MRT line, which include the 
Viaduct Package V8 Taman Mesra-Kajang, electric trains, 
signalling and train control system, power supply and 
distribution, and depot equipment and maintenance vehicles. 

New Signalling System in Malaysia 

 

Huawei announced on September 18 that it had been awarded a 
contract to supply GSM-R, Synchronous Digital Hierarchy, data 
communications and telephone systems for an upgrade of the 
Ashgabat – Bereket – Turkmenbashi route.  The contract has 
been awarded by Jiangsu Guotai, general contractor for the 
telecommunications upgrade.  

To provide voice and data communications to support train 
operations, Huawei is to install conventional GSM-R base 
transceiver stations as well as its ‘unique’ distributed design that 
combines ‘highest quality of service’ with maximum flexibility 
during the design phase.  

Other recent wins by Huawei in the rail sector include a 
contract awarded by Alstom Transport to supply GSM-R and 
telephone equipment for the 466 km Eskisehir – Balikesir route 
in Turkey, which is being resignalled with ETCS Level 2. 

Turkish GSM-R Contract Awarded 

MGB Group Ltd announced in early October the transfer of 
ownership of MGB Signalling Ltd to CMEC Cable and its 
Directors.  

Stuart Calvert, Managing Director of MGB Group Ltd and 
MGB Engineering Ltd confirmed the sale stating “The MGB 
Group has now completed a re-structuring process that started 
some four years ago.  A strategy review by the directors then 
identified the need for different parts of the MGB business to 
concentrate on their areas of expertise, to better serve their 
clients and to provide the best opportunities for all of their 
stakeholders including clients, employees, suppliers and 
investors.  During this period, all interests in overseas operations 
were severed and design and manufacturing operations were 
consolidated into MGB Engineering Ltd whilst site operations 
were focussed within MGB Signalling Ltd. The sale of MGB 
Signalling Ltd concludes this process.” 

“We now employ around 60 people ranging from 
experienced engineers with a wealth of industry expertise to 
new apprentices and University students undertaking work 
placement.  We work very closely with key clients and have an 
exciting business plan which shows continued steady growth.  
We are also working on a number of innovative product 
developments which seek to further enhance the value we can 
add to our client’s businesses”. 

Martin Lister, Managing Director of MGB Signalling Ltd said 
“The additional resources, capabilities and experience that 
CMEC Cable add have significantly strengthened MGB 
Signalling’s capability to expand and develop within the Rail 
Industry as a cost effective relationship based Contractor.  We 
will continue as a Network Rail PCL holder to serve our existing 
client base, seamlessly deliver current commitments and look 
forward to expanding our client base”.  

MGB Signalling changes Ownership 
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IRSE MATTERS 

The formal launch of the Institution’s Centenary Year took place 
on Monday 10 September 2012 at the ASPECT 2012 Technical 
Conference, which was held at the Queen Elizabeth II 
Conference Centre, Westminster, London.  It was over three 
years ago that Council agreed to run the next ASPECT 
conference consecutively with the 2012 International Technical 
Convention to mark, with something of a splash, a formal start to 
the Institution’s 100th year.  Since it was the IRSE’s first centenary, 
and none of us will be around to see its hoped-for second 
centenary, it was thought fitting to invite one of the British Royal 
Family to mark the event.  HRH The Princess Royal kindly accepted 
our invitation, and at just before 1pm, arrived at the QEII in some 
style in a modern Bentley with police motorcycle outriders who 
used what appeared to be those most reliable of devices, police 
whistles, to help cut through the busy London traffic. 

There are a number of members of the Royal Family who 
support engineering and technology activities in general and The 
Princess Royal is one of those.  She is particularly supportive of 
the fight to persuade more young girls and women to choose 
science and engineering as careers, and she was invited originally 
by our first female President, Claire Porter early during her 
Presidential year.   

The Princess was keen to be able to meet as many people as 
possible during what was a tightly timed visit, and in the 
exhibition and lunch area, she was introduced to four groups, 
each of about ten people representing the Hewlett/Fisher 
bursary winners who were attending both ASPECT and the 
Convention, a group of ASPECT delegates, a group of IRSE staff 
and Council members and a group from the exhibitors who were 
supporting the conference. 

It was then on to the afternoon session of the conference 
itself.  The President, Francis How, opened the session by 
welcoming The Princess, and making a brief speech summarising 
the evolution and contribution of the Institution since its 
formation in 1912.  He stated that the IRSE is rightly proud of its 
heritage but its centenary is also a stimulus for looking forward, 
something that is emphasised by the Institution’s theme for the 
year – “100 Years of Facing the Future”.  When formed, it had a 
total of 103 members from the UK, including 41 from the railways 
of Great Britain, five from Irish Railways and 28 from railway 
signalling contractor companies.  Overseas representation 
included members from various states in India, Ceylon, the 
Federated Malay States, Australia, New Zealand, South Africa, 
Argentina and the USA, so even in those early days the IRSE had 
an international dimension to it. 

He went on to highlight the role of IRSE members over the 
period, throughout the world, in serving the interests of the 
public, by helping to provide safer and more efficient railways.  
He stated that the Institution now needed to broaden its 
horizons from just those involved in what he thought could be 
called “traditional” railway signalling and telecommunications 
engineering, and embrace a wider group from the more broadly 

based railway “information, control and communications” fields 
of engineering as changes in technology continued to impact on 
the role of the Institution. 

He commented that to celebrate the IRSE’s Centenary, the 
Institution was launching a book titled “100 years of Railway 
Signalling and Communications” which uniquely charted the 
history of the IRSE’s formation, the key roles played by some of 
the Institution’s most eminent members, and the development of 
railway S&T engineering during those one hundred years.  He 

The Formal Launch of the IRSE’s Centenary Year 
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1. HRH The Princess Royal arriving with Francis How and Colin Porter 

2. HRH meeting three Bursary winners, Monique Coffee (South Africa), 
Vanathy Mayooranathan (Dubai) and Jessie Xi Zhao (China) 

3. HRH, Georgina Hartwell (UK), Robert Baird (Australia),  
Prof. Ning Bin (China) and Charles Lung (Hong Kong) 

4. HRH, Prof. Ning Bin (China), Charles Lung (Hong Kong) and  
Tony Howker (Australia) 

5. Colin Porter, HRH, Pauline How, Alan Rumsey (Canada),  
Richard Hobby (Licensing Registrar), Hilary Cohen (Administration 
Manager) 

6. Ian Mitchell, HRH, Colin Porter, Francis How 

7. Osker Stalder starting his presentation 

then invited HRH, The Princess Royal, to present commemorative 
copies of the new Centenary Book to the members of the project 
team who had prepared it, in recognition of their work, Ken Burrage, 
Stephen Clark, John Francis, Clive Kessell and Colin Porter. 

Finally, he presented HRH with a copy of the Centenary Book 
as an expression of the Institution’s gratitude for being with us 
on this important occasion, saying that it was appreciated that 
other duties required her to be elsewhere in London shortly, and 
thanking her for giving her time to be present at this Conference, 
for meeting with representatives of our industry during lunch, 
and for helping to launch our Centenary celebrations.  Her 
involvement had made it a particularly memorable occasion, and 
that we were all very grateful to her.   

The Princess thanked Francis for the gift of the book, 
commenting with a smile that she may have found it useful to 
have read it before her visit!  She then stated how important 
railways were throughout the world and she now had a better 
understanding of the role of the Institution and its members in 

the control of railways, and wished the Institution well for its 
anniversary year and its future. 

The President then handed over to Ian Mitchell, the Conference 
Chairman who introduced Oskar Stalder and asked him to present 
the first paper of the afternoon session, “Keeping a busy junction 
running:  100 years at Zurich Oerlikon station”.  The Princess was 
able to stay for the first part of Oskar’s presentation and then 
had to leave. 

When originally planned, it was not known that the Mayor of 
London would choose the same day to arrange a parade of the 
UK’s Olympic and Paralympic teams and volunteers around 
central London after the completion of what was widely acknow-
ledged as two very successful events.  The Princess Royal, in her 
role as President of the British Olympic Association, left to 
participate in the parade, subsequently returning to the QEII 
with many of the British medallists for a reception later in the 
afternoon just as our afternoon ASPECT session was finishing.   
It would be nice to think the IRSE had organised this specially for 
the ASPECT delegates, but it certainly made an interesting if 
different end to the first day! 

I can say that from my observations, the Princess appeared to 
enjoy attending the conference, even if only for a short time, was 
perceptive in her comments, and all those who met her 
considered it a privilege to have been able to do so. 

(Note: The President’s speech will be fully reported in the 
2012 Proceedings and the ASPECT conference and Convention 
will be reported in future issues of IRSE NEWS) 

Colin Porter, Chief Executive 
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MINOR RAILWAYS SECTION – International Technical Visit 

From Friday 6 July until Sunday 8 July, 
eleven members and three guests visited 
the Netherlands for the first ever inter-
national technical visit by the Minor 
Railways Section (MRS).  The visit was a  
co-production with the Dutch engineering 
society Kivi-Niria and throughout the 
weekend several of their members 
attended as well, which resulted in a total 
of 20 to 25 people attending at each day. 

At the end of the first day, during 
dinner, it was agreed that each of the 
three guests would write down their 
experience of one of the days as their 
numbers matched the number of days the 
visit would take.  Also, this provides us 
with an article part written by non-IRSE 
members, which reflects how they have 
experienced the visit.  To add to the 
guests’ contributions, where necessary 
some additional information was added 
below with the technical details of what 
we had visited. 

Friday 6 July  
by Thomas Hughes 
The event started the day before as many 
of the delegates arrived at Amsterdam 
Central and congregated at a local 
restaurant for a convivial evening meal 
and ‘tales of derring do’ on the planes, 
trains and ferries that had brought us all 
together in the heart of the city. 

At 10:00 on the Friday morning, the 
party formed up in the lobby of the Ibis 
Hotel for a pre-start brief by our guide 
and organiser, Mr Martijn Huibers.  
Martijn outlined the programme for the 
day, issued programmes and a seventy 
two hour tram ticket, and away we all 
went on the first of our visits to the Royal 
Waiting Room at Amsterdam Central.  
Designed and built for the House of 
Orange in the period 1882-5, the Royal 
Waiting Rooms are where members of the 
Dutch Royal family waited for their trains.   
The Waiting Rooms are not normally open 
to the public but the section got special 
permission to visit in the capable hands of 
the railway’s Royal Family liaison officer, 
Mr Ton Honing, NS.  The rooms are 
magnificent and a credit to Dutch railways 
in the way they have maintained them. 

The section then moved up Spoor 15 
to the access point to the former 
maintenance yard that now houses 
Amsterdam signalling control centre.  

Built in 1994, the centre is also home to 
the offices of ProRail, the Dutch equivalent 
of Network Rail. 

The control centre integrates signallers 
and train controllers and a liaison officer 
from ProRail all on the one operating floor.  
The section was then given an overview 
lecture on how the centre operates the 
routes it operates and the philosophy of 
the operation.  Also the new signalling intro-
duced on the Utrecht line was included. 

An unusual feature of this control room 
is that the electrical controllers are on the 
same floor at the back of the landing in 
their own control room.  This ensures 
convenient and speedy communication 
with all the parties in the case of an 
incident or catastrophe. 

On completion of the tour of the 
control room which included an operating 
floor visit and a discussion of the methods 
of control, train density, routing through 
the station and handling to and from the 
controlled interlocking, a splendid lunch 
was provided for the group in the training 
room by ProRail. 

This was then followed by a walk to the 
offices of Bombardier where a presentation 
by Mark van Hesse, looked at their new 
type of low cost yard interlocking, the EBI 
Lock 400, which is designed to bring yards 
up to a point where they can be controlled 
remotely from the yard tower or remotely 
by the drivers or yard staff on the ground. 

This type of interlocking is a new 
development for Bombardier and they 
have designed it using proprietary parts 
and off-the-shelf fittings to speed up build 
times and keep component part costs 
down.  All point positions are indicated to 
the driver.  There is no safety compromise 
as the system is designed to be used only 
in yards and sidings.  The system is 
designed using lessons learned from the 
Interflo 550 regional railway solution and is 
currently on trial with Dutch Railways in an 
upgraded passenger train storage yard at 
Binckhorst (near The Hague).   

The system operates by a 
representation on the computer monitor 
and the routes can be set with a tracker 
ball or mouse and the progress of 
individual train movements can be 
watched as in any conventional Computer 
Based Interlocking arrangement.  A 
second screen is the data logger which 
records all the movement and activity of 
the system.  This screen is not really 
necessary in a control situation as the data 
logger can be interrogated in a separate 
screen as an overview to the layout if 
required. 

The final visit of the day was a short 
metro ride to Amsterdam Bijlmer Arena 
Station which was recently re-constructed 
as part of the Amsterdam–Utrecht four 
track railway.  We were given a conducted 
tour of the platforms and lower concourse 
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area by the architect Ir. Luc Veeger from 
Arcadis.  The station is elevated with a 
ground level concourse and bus station.  It 
has below ground parking for cars and a 
canal also passes beneath it.  It is difficult 
to capture the grace and magnificence of 
the station in pictures as this wonderful 
edifice deserves a book to describe it. 

The group now moved in to the station 
concourse, designed as a large open 
public space.  The platforms are above 
running on the bridge structures and the 
overall roof is lined with wood, anchored 
at the far end of the station it majestically 
flies over the length of the platform. 

As part of the brief Luc also designed a 
three story restaurant alongside the 
station which has a viewing area to enable 
diners to view the comings and goings of 
the trains as they glide in and out of the 
station.  If this wasn’t impressive enough 
on its own it is made more of a wonder 
when we were told that the whole thing is 
built on what is effectively quicksand. 

That brought us to the end of a very 
full and interesting day in which we started 
in the railway of the early 1800s through to 
modern day technology and then ending 
with the futuristic station design at Bijlmer 
Arena.  If this type of station design and 
the thinking that embraces the concept of 
creating a “good feeling” for passengers 
at stations is to be continued Dutch 
railways are assured of a long bright 
expanding future with satisfied 
passengers.  Why can’t we do this in 
Britain?” 

In addition to the contribution above, 
there was a presentation by Ronald 
Bresser, Movares, about the way some of 
the sidings and the industrial connections 
are controlled.  As they are not equipped 
with a central interlocking system, they are 
divided into blocks and controlled by a 
radio block system.  This is a very common 
method of block working in the 
Netherlands and a discussion was held 
why this method is not more commonly 
used in the UK.  This is certainly worth 
exploring further, perhaps as part of the 
next two-yearly technical seminar 
organised by the Minor Railways Section. 

Saturday 7 July  
by Pamella Helliwell, wife of the 
MRS Chairman Dave Helliwell 
I was fortunate enough to accompany my 
“other half” on this fantastic technical visit 
to the Netherlands in July, and I have 
been asked to write up my thoughts on 
Saturday’s programme.  We were all 
collected by bus and off to The TATA 
Steel works located in Beverwijk (near 
Haarlem by the coast) since 1918.   

Our party were met and greeted by 
volunteers who run the company museum, 
and had an informative and enjoyable 
(even for a lay person) presentation by 
Marcel Berendsen of how steel is made 
and how the railway and signalling works 
around the site. 

We were shown in the presentation 
and later on the bus tour where the raw 
materials are shipped into the docks, 
graded into huge piles before they are 
mixed together from a recipe, to produce 
the correct type of steel for the client.  
After an interesting question and answer 
session, we boarded our bus for the real 
tour of the works. 

Once the mix is ready, it is then heated 
in one of two remaining the blast furnaces, 
poured into my favourite wagon called a 
torpedo (because of the shape) and taken 
very carefully to the next stage.  One of 
the questions included what happens if 
there is a signal malfunction and you have 
torpedo trains full laden?   

Apart from getting the problem fixed 
quickly, if you couldn’t you had 24 hours 
before the molten steel was un-useable, 
and if the fault was near the very hot fully 

1. Electrical Control Room, Amsterdam Control 
Centre 

2. Point Indicators of the EBILock 400 

3. Deelnemersoproltrap Amsterdam 

4. Simple signalling solution at Wognum-
Nibbixwoud 

5. Lunch on the platform on Sunday 

Photos:   
John Batts, Thomas Hughes, Martin Huibers 
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laden torpedo, lots of care attention and 
fire brigade wagons were on hand in case 
of any further difficulties. 

When we were taken around the steel 
works, we actually saw molten steel being 
poured into one of these torpedoes, you 
could see what looked like mini volcanoes 
exploding as the steel was poured, and 
almost feel the intense heat from the 
safety of the bus, but you could definitely 
see the heat plumes.  It was not just steel 
being made, but also aluminium, which 
was poured into huge moulds weighing 
about seven tonnes each, ready to be 
shipped by rail.  The steel produced were 
poured and hot rolled into sheets then 
rolled onto massive cylinders (like giant 
Swiss rolls) that could be transported 
easily by train to the clients.  The railway 
transports the finished steel and 
aluminium around the works, and onto 
destinations throughout Europe. 

We also had a free runabout around 
the museum after our lunch in the 
education centre.  The volunteer who 
escorted our little group around told us 
his job included trying to make the steel 
fizzy drinks lids fit onto the aluminium 
cans in the days before the ring-pull lids.  I 
was very impressed that his English was 
fluent enough to be able to answer all our 
questions. 

Being a museum it was all reminiscing 
about the old days, one part I remember 
was being told how they used to check 
the temperature of the furnace, very high 
technology - they used to spit on a blow 
pipe and count how long it took to dry. 
Apparently this method was accurate to 
around 10 degrees, not bad when the 
furnace reached temperatures of 800 to 
1000 degrees Celsius.  We said goodbye 
to the TATA steel works and again 

travelled by bus to Hoorn for our next 
planned visit. 

En-route, gazing out the window you 
could see incredibly flat fields like 
allotments but surrounded by water; with 
a few cows, some horses and sheep on 
them, and whilst talking to one of the 
Dutch wives, who told me we were three 
metres below sea level, and the large 
earth works we occasional saw were the 
dykes, the only defence against the sea, 
and all the windmills were operating water 
pumps to keep some of the field systems 
from flooding.  After a mini traffic jam 
caused by one of the bridges needing to 
be lifted to allow a flotilla of boats to pass, 
we arrived at the Museumstoomtram 
Hoorn Medemblik.    

I think this roughly translates as the 
Steam Train Museum - Hoorn to 
Medemblik. The heritage line started in 
1968 with the first return trips to 
Medemblik from Hoorn station by steam 
trains.  From running a couple of days a 
year it has become the biggest heritage 
railway in the Netherlands.  They can 
boast at over 100 000 passengers annually 
and this year they celebrate 125 years of 
the existence of the branch line between 
Hoorn and Medemblik.  One of the very 
few complete branch lines left in the 
Netherlands that includes almost all the 
original stations. 

Martijn Huibers gave us the grand tour 
from the engine sheds to the signal box.   
We were treated to a special diesel train 
trip to Wognum-Nibbixwoud to see how 
unusual the signalling system in the station 
masters office was.   

One of the railway’s volunteers, Bert 
Reinders, could explain far better that I 
could how this system worked.  Being 
totally un-technical the levers went down 
to up around a circular system with chains 
instead of the usual interlocking bars 
(some additional information is given 
further below). 

We also enjoyed the return trip steam 
hauled, doubled headed with the diesel 
engine (a first for the heritage line as all 
passenger trains are always steam hauled). 

Even in Holland as you travel by steam 
train when you pass by people they wave 
as you pass by, and you instinctively wave 
back. 

The end of this very enjoyable day was 
a Chinese-Indonesian meal at a local 
restaurant, and our journey back to 
Amsterdam was taken by a main line 
double-decker train, sitting on the top 
deck of course.  I would like to thank 

everyone who arranged this visit, I enjoyed 
it, and I hope everyone else on the visit 
enjoyed it to.” 

Additional information: 

The presentation given by Bert Reinders 
focused on the history of signalling 
systems in the Netherlands, with each of 
the operating companies installing their 
own signalling systems.  This eventually 
ended up in two main systems, being the 
‘Alkmaar’ system used by the HYSM 
(Hollandse IJzeren Spoorweg Maatschappij) 
and the ‘Siemens and Halske’ system used 
by the SS (Staats Spoorwegen).  Both 
systems are present in the collection of the 
Museum Stoomtram Hoorn Medemblik.  
The ‘Alkmaar’ system is installed in the 
Signal Box in Hoorn and the ‘Siemens and 
Halske’ system is installed at the station of 
Wognum-Nibbixwoud.  At both locations 
Bert held part of his presentation.  At 
Wognum-Nibbixwoud Bert had also 
prepared an example signalling layout 
based on UK principles, which would need 
a frame of between 20 and 25 levers and a 
level crossing gate wheel, thus requiring a 
complete Signal Box.  Using the Dutch 
principles, the station only needed four 
levers and a separate level crossing barrier 
operating machine on the platform!  At 
the end of Bert’s presentation at Hoorn 
Signal Box, he presented us with a repair 
bill.  During the re-erection of the Signal 
Box, which is originally from Kesteren in 
the centre of the Netherlands, close to 
Arnhem, the volunteers found bullet holes 
as a result of allied attacks on the railway 
network.  These attacks were part of an 
operation to get hold of a very well known 
bridge in Arnhem….. 

Sunday 8 July  
by Janet Hepworth 
Sunday dawned rather damp and gloomy 
and cooler than previous days but off we 
all went on Tram 16 to find Macy’s Bar 
situated in the old Haarlemmermeer 
station, home of the Electric Tram 
Museum.  Paul (my husband) and I 
managed to grab the front seat and had a 
driver’s eye view of the ride: always 
exhilarating as trams seem to go faster 
than seems safe in the midst of traffic with 
the intrinsic assumption that all other 
forms of transport will get out of its way.  
The saying “take no prisoners” comes to 
mind.  At Macy’s Bar we discovered that 
the front entrance to the Haarlemmermeer 
station building was no longer in use and 
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it was round the back for us to emerge 
straight onto the elegant platform.   

After coffee our presentation on the  
IJ-tram signalling system by Rob de Vries 
from ProSpoor, who had organised the 
whole of the Sunday programme, was 
given in the station building.  As an 
onlooker to the enthusiasm for signalling 
systems displayed by my husband and 
colleagues I was delighted that the line 
being discussed was the one we had 
ridden out on the previous Friday night on 
the specially built line to the new suburb 
of IJburg.   

I had been surprised by the fact that 
for most of the way we rode on a 
dedicated tram line through a tunnel and 
over bridges rather than weaving through 
the Amsterdam streets although it did do 
some of that at the beginning and end of 
its journey.  I had observed for real a 
number of the slides shown to us that 
Sunday morning; brilliant coincidence!  
The presentation was an interesting look 
at what I understood was a new way for 
Amsterdam of designing and signalling a 
tram line, in particular the tunnel and Rob 
raised the question whether we felt that 
the safety issues were over managed.  I 
believe I heard an under swell of “no”. 

The highlight of my day came next 
with the ride by electric tram of the EMA 
(Electrische Museumtram Amsterdam) on 
the line which ran south through the 
Amsterdam suburbs past the Olympic 
stadium (so small!) built in 1928, and over 
so many level crossings that I lost count, 
through Amstelveen to Bovenkerk.  Mark, 
our guide for the trip explained that the 
line had been laid in 1915 to link 

Amsterdam to the Haarlemmermeer 
polder for the carriage of goods and 
passengers.  The line was built on a base 
of peat and sand (concrete is used today) 
and Mark claimed that some of the rails 
had been made as long ago as 1877.  The 
station was closed and the line ended its 
passenger service in 1950 and then to 
goods traffic in the seventies.  The station 
building became part of the Electric Tram 
museum in 1975. 

When we reached the end of the line 
at Bovenkerk we had to dismount into 
pouring rain while the tram turned round.  
Mark explained that this requirement had 
been agreed in 1985 when the line 
reopened because the new residents did 
not want to be overlooked by passengers 
on the run around.  Maybe the driver and 
guard wear a blindfold so they can’t see 
either?  As a lover of people, watching 
making our way alongside the back 
gardens, streets and canals of suburban 
Amsterdam was a wonderful experience 
supplemented by the pleasure of riding on 
an old tram with all the routines that that 
entails including the exciting time had by 
the guard (and all who watched him) at 
every level crossing.  At one a car’s 
registration number was noted by the 
driver when the driver ignored the 
crossing lights and a close encounter with 
a tram - a very serious crime in the 
Netherlands it appears. 

On our return to Haarlemmermeer 
station while the rain still poured down we 
dashed between the workshops.  What 
beautiful trams!!  Wood veneers, brass and 
etched glass in abundance.   

The final day of our trip ended with a 
late lunch served on the station platform.  
Thank goodness for a weather proof 
canopy as the rain continued to pour 
down in the way which has become very 
familiar this year.  Thank you Martijn for 
organising the trip and allowing us three 
non-members to join the group – in spite 
of some misgivings every day had its 
magic moments for me. 

Additional information: 

The tram to IJburg runs through the Piet 
Heintunnel.  Because of the safety case for 
the tunnel the requirement for the tram is 
that only one tram in each direction is 
allowed in the tunnel at the same time.  
This has resulted in a signalling system 
which is unique for a tramway in the 
Netherlands, actually looking more like a 
metro system.  Due to the differences in 
legislation, the signalling system combines 
signals with red, yellow and green aspects 
with the standard ‘nine-eye’ tram signals 
which are part of the road traffic light 
regulations.  Also, a system very much like 
the AWS magnets used in the UK has 
been installed which will stop a tram if a 
signal is passed at danger.  To allow a 
tram which has been stopped this way to 
continue, a repeater signal is situated 
close to the danger point (with the official 
signal located at braking distance from 
the danger point).  These repeater signals 
will be able to show a proceed aspect 
following a manual intervention by the 
driver of the tram using a lineside push-
button, and of course if the signalling 
system can allow the signal to clear.  Due 
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to the ‘AWS’ system, the trams for IJburg 
need to be equipped with this system and 
the signalling system will detect whether 
the correct tram approaches.  Only the 
correct trams will be allowed to proceed 
to IJburg and the Piet Heintunnel, all 
other trams will have to use the loop at 
the passenger terminal for cruise ships, 
which is passed shortly before reaching 
the first tunnel sections of the tramline to 
IJburg.  The signalling system uses axle 
counters, with an overall section through 
the tunnel but with smaller overlay 
sections providing a low-speed indication 
which, if a tram takes too long to clear the 
short sections, will activate the tunnel 
alarm and also automatically clears one 
tube of the car tunnel to provide a safe 
emergency exit for tram passengers who, 
if they use the regularly spaced 
emergency exit doors out of the tram 
tunnel, walk straight into the right hand 
lane of the car tube. 

The Minor Railways Section would like 
to thank all the people and organisations 
who have made this visit possible.  In no 
particular order are this TATA Steel, 
ProRail, ProSpoor, Arcadis, Movares, 
Bombardier, Nederlandse Spoorwegen, 
Electrische Museumtram Amsterdam, 
Museumstoomtram Hoorn – Medemblik, 
Green Dragon Rail, Signet Solutions and 
Park Signalling Limited. 

Following the success of this first 
International visit, the Minor Railways 
Section is now looking to a possible 
second international visit, this time to 
Belgium.  We do already have a contact 
with De Lijn, the company operating the 
busses and trams in part of Belgium.  
However, we would like to know of any 
contacts within the Belgium railways and 
for industrial railways.  The idea is to focus 
the visit in the Antwerp and Brussels area.  
If you are able to assist the Section, 
please contact our secretary on 
mrssecretary@irse.org. 

The First Board Meeting of the 
Second Year 
On the 1st official AGM of the IRSE SWISS SECTION on 7 March 2012, the committee 
has been increased by one person up to five members.  Dr. Marco Lüthi was elected as 
the new secretary to this committee.  In this full strength the committee had held the 
first meeting on 23 May 2012, to plan the coming activities.  Where? - In a museum - Yes 
that is the truth! 

The Swiss Museum of Transport, the Verkehrshaus der Schweiz, THE Mecca for 
transport and traffic enthusiasts of all ages is not just a static museum, no, it is the pure 
opposite!  This house is THE event location “par excellence” for every conceivable 
occasion in leisure and business.  The exhibition halls with a total area of approximately 
20 000 m2 and nearly 1 million visitors per year are a short distance from the old town of 
Lucerne and just a few steps away from the fantastic Lake of Lucerne. 

So by invitation of the Museum-CEO, Martin Bütikofer and his crew we could hold 
our first board meeting for the 2012 section year in the top-room of the ten-floor tall 
tower-building.  From this topmost level, the view of the lake, the nearby mountain 
Bürgenstock with the obvious 107 year-old wonders of technology, the outside-elevator 
Hammetschwand-Lift and the Central Swiss Alps in the background is unique (albeit not 
very visible this time due to fog and rainy weather). 

Because the board had worked very quickly, we had ample time for a lunch during 
which Verkehrshaus-director Martin Bütikofer joined us. The break seemed to be over in 
no time, owing to the excited discussion at the table. 

After lunch a short tour of the museum, under the expert guidance of its “Chief” 
confirmed that in addition to pioneering achievements of many technologies, from steam 
to the modern cyber-age, presented with real current exhibits and interesting game 
consoles, the museum has much to offer its visitors and to stimulate them. 

And as I said, the museum, with its 170 staff, available for the small private party up 
to several hundred people big events, keeps the entire infrastructure under one roof!  It 
is worth a visit!  

www.verkehrshaus.ch  
Heinz Walser 

SWISS SECTION 

Swiss Section Committee 
from left: 

Werner Welti, Treasurer 

Heinz Walser, Organisation 

Markus Montigel, President 

Martin Bütikofer, CEO VHS 

Rolf Gutzwiller, Vice-President 

Marco Lüthi, Secretary  
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SWISS SECTION 

IRSE Swiss Section – International Technical Spring Visit Switzerland 

Thursday 14 / Friday 15 and optional Saturday 16 March 2013 
 
The IRSE Swiss Section have organised their first international visit since founding the Section in Switzerland.   
True to our remit we will not just focus on the Swiss railways system, but also on industrial topics, such as the heritage Lower 
Graubünden area and a mountain-top cable car.  This event will be in combination with the 2nd AGM of the IRSE Swiss section. 

 
The visit is open to members and non-members according to a limit of 100 participants on the basis “first come – first served”, 

except that preference will be given to members.  Partners are also warmly welcomed, but a specific Partner programme is not 
scheduled for them. 

 
Full details of the programme are yet to be finalised and subject to availability at some of the destinations but the proposed 

schedule of the visits is as follows: 

THURSDAY 14 MARCH 2013 

Starting in Zurich – “Hauptbahnhof” and transfer to the Thales Building at Friesenberg for technical demonstrations at the laboratory 
for testing the Gotthard Base Tunnel equipment.  We shall then travel by service train to Maienfeld.  At the event-hotel, the Swiss 
Heidi Hotel (http://www.swissheidihotel.ch/) a finger-food dinner will be served.  (Other hotels in the vicinity are available.)  Later 
on we shall visit a winery and taste the famous wines of this region at the Weinkellerei POLA (http://www.polawein.ch/). 

FRIDAY 15 MARCH 2013 

In the early morning we transfer to Landquart, to the main centre for operation and maintenance of the Rhätishe Bahn RhB for a full 
day technical programme.  A light lunch will be organised between sessions. 

After the technical visit we will journey by a typical Swiss-Post-Coach as a sight-seeing tour trough the “Bündner Herrschaft” which 
is Heidi’s homeland (http://www.heidiland.com/en/) back to Maienfeld.  

The IRSE Swiss Section Members will then hold their 2nd AGM, lasting about one hour.  Participants are warmly welcome to this 
part (which of course will be mostly conducted in German) or spend the time as they wish.  We shall spend the evening together in a 
local castle, the Schloss Brandis (http://www.schlossbrandis.ch/) with an informal dinner. 

SATURDAY 16 MARCH 2013 

Optional day to the Arosa Weisshorn including a cable car (http://www.arosabergbahnen.com/en), travelling there partly on the 
classic vintage Pullman Carriage at the invitation of RhB (http://www.rhb.ch/Alpine-Classic-Pullman.212.0.html), with free time to 
visit of the historic town of Chur (http://www.churtourismus.ch/?&L=4). 

Further details and an application form will be distributed with the December issue of the IRSE NEWS. 
Heinz Walser 
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Younger Members 2012 Annual Seminar 

Cutting Edge and Future Technologies in the Railway Industry 

Date: Thursday 15 November 2012  Venue: Museum of Science & Industry, Manchester 
Following the success of last year’s Younger Members’ seminar in Swindon, the IRSE Younger Members and our sponsors  
are pleased to announce that the 2012 seminar will be held in the Garret Suite at the Museum of Science and Industry, in 
Manchester on 15 November under the theme Cutting Edge and Future Technologies in the Railway Industry. 

The aim of the seminar is to learn about the latest projects around railways in the UK, whilst taking the opportunity to 
compare and contrast the challenges associated with upgrading metros and mainline railways. 

The programme for the seminar (subject to change) is: 

Thanks to our sponsors, MPEC and Parsons Brinckerhoff, the seminar is free to attend.  Delegates will need to arrange their own 
travel and accommodation and details of the venue location for the seminar can be found at: http://www.mosi.org.uk/ 

 

Everyone is welcome to attend, and although the event will be targeted at less experienced engineers in our industry, all 
would benefit from the range of talks and technical visits on offer.  Numbers are strictly limited and priority will be given to early 
respondents.  

 
To apply for a place on this event, please send the following information to younger.members@irse.org. 
 

Name ............................................ Company….........................................Telephone number…................. 
 
Email address…............................................IRSE Membership Number (if applicable)…............................   
 
Any special dietary requirements..................................................................................................................................................... 
 
I wish to attend the Seminar on the 15 November (free to attend for all), please reserve me a place. 

 
The Institution and the administrations whose sites will be visited during the seminar cannot accept any responsibility whatso-
ever for injury, damage or other difficulty which may arise during the event.  Participants are therefore advised to ensure that 
their own insurance covers all appropriate eventualities. 

09:30 Registration/Coffee 14:00 Welcome back 
           Firas Al-Tahan, IRSE YM Secretary 

10:00 Introduction and welcome 
           Padraic Dunne, IRSE YM Chairman 

14:10 Presentation from our sponsor: MPEC 

10:10 Opening Address 
           Francis How, IRSE President 

14:25 Presentation by Bruce MacDougall 

10:55 Presentation by Professor Felix Schmidt 15:15 Presentation from our sponsor: Parsons Brinckerhoff 

11:40 Coffee Break and Networking opportunity 15:30 Coffee Break and Networking opportunity 

12:00 Presentation by Docklands Light Railway 16:00 Modular Signalling Presentation 

12:45 Lunch 16:50 Close 
           Padraic Dunne, IRSE YM Chairman 

  17:00 Refreshments and networking opportunity 

YOUNGER MEMBERS 2012 Annual Seminar 
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ANNOUNCEMENTS 

IRSE Profession Exam holders: 

Are you thinking of applying 
for Engineering Council 

registration? 
As you may know, there are two stages to 
registration; Interim (underpinning knowledge and 
understanding) and Final (competence and 
commitment).  The academic standard (Interim 
stage) for Chartered Engineer registration is 
Masters level, and, for Incorporated Engineer 
registration, Bachelors level.   

Two workshops were conducted at the 
Institution some time ago, to consider whether 
the IRSE Exam could be regarded as a suitable 
award to bridge the gap for *Bachelors degree 
holders wishing to apply for CEng registration, 
and for *Higher National award holders seeking 
IEng registration.  The process involved mapping 
the IRSE Exam syllabuses to the Quality Assurance 
Agency descriptors for both MEng and BEng 
degrees.  (*These would have to be in an 
appropriate subject) 

We are pleased to advise that the Exam was 
deemed an appropriate top-up qualification.   
The process will therefore be simplified for those 
members seeking registration with these combi-
nations of awards. 

Please note that if you do not hold exemplifying 
qualifications for registration, we will be happy to 
consider your learning and experience on an 
individual basis. 

For details of registration and how to apply, 
please visit IRSE’s website at  

http://www.irse.org/membership/public/
registration.aspx  

or contact Christine White (Membership and  
PD Manager) at christine.white@irse.org. 

BS376 Part 1 Railway Signalling Symbols 

Members will be pleased to note that British 
Standard (BS) 376 Part 1, the standard defining 
symbols for Scheme Plans, has been revised and 
that the 2012 version is now available.  This is the 
first revision since 1951 and, while still including 
the relevant historic symbols, it has been brought 
up to date to cover modern developments. 

The work was done under the direction of the 
British Standards Institution committee that I 
chair, but the actual Working Group was led by 
Richard Stokes.  

The revision of BS 376 Part 2, dealing with the 
wiring symbols, is now being considered. 

Philip Wiltshire, Hon Fellow 

Ridout races for the Railway Children 
As a celebration of an outstanding first 

twelve months, during which advance-TRS 
placed over one hundred candidates in 
employment throughout the UK and 
internationally, Andy Ridout, signalling 
recruitment expert and Managing Director of 
advance-TRS, has set himself a new challenge, 
this time in honour of a charity very close to his 
heart, the ‘Railway Children’.  

He aims to raise a whopping £10,000   
through the completion of what is known to be 
among the most testing physical challenges 
known to man, the Ironman.  The event will see 
its contestants partaking in a vast fresh water 
swim stretching three miles, an agonising 112 mile bike ride, followed by a 
gruelling 26 mile run, certainly not for the faint hearted! 

Paul Merton, Operations Director at advance-TRS commented “Anyone 
who knows Andy understands that he is not one to shy away from a challenge. 
When he commits himself, he WILL achieve. £10,000 is a lot of money, but if 
anyone can do it, it will be Ridout!”  

Andy added “In India 11 million children live on the streets, in the UK 
100,000 run away from home every year, often as a result of sexual abuse, 
neglect and violence.  As a father of three I find this both shocking and 
distressing and am committed to generating as much money and awareness as 
physically possible to help the situation.  After all, what if these were my 
children?”  Over the coming twelve months Andy plans to visit children in the 
UK and India who will hopefully benefit from his campaign.  

     To kick off the fund raising agenda Ridout is 
currently auctioning logo advertising space 
across his running vest and cycle jersey that 
will be worn by him on the day of the event as 
well as receiving maximum exposure through-
out the campaign.  To join the fun and support 
the cause you can secure your logo space by 
contacting him directly on 01483 361061.  
Alternatively you can simply donate at http://
uk.virginmoneygiving.com/AndyRidout.       
     To track Andy’s fundraising and training 
progress just go to advance-TRS on Facebook. 

See also:  www.railwaychildren.org.uk 

TOP INNOVATIONS  (see also IRSE NEWS Issue 182) 

DON’T FORGET TO VOTE: simply send an email to 

topinventions@irse.org stating the relevant shortlist number for each of 
your three nominations in the email subject header in the format #, #, # 
to help us allocate the votes.  There is no need to put any words in the 
email message other than your name/autosignature (if not obvious from 
your email ID). 

1. Axle Counters 

2. Blockfeld 

3. Driverless Trains 

4. Electric/Electronic Interlockings 

5. “Fail-Safe” as a concept 

6. Multi-Aspect Colour-light Signalling 

7. Remote Control Ssytems 

8. Sigle-line Staff/Tablet held by a driver 

9. Track Circuits 

10. Transmission-based Train Control 
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MEMBERSHIP  MATTERS 

IRSE ROUTES TO MEMBERSHIP  See below our new diagrams showing the various routes to membership.   

These are also available on the IRSE website at  http://www.irse.org/membership/default.aspx. 
Full details of the requirements are contained within the Bye-Laws which are available on the IRSE website. 
This flowchart provides guidance on the various routes to the Categories of  

Fellow, Member and Associate Member.   

Qualifications Guide 
IRSE considers qualifications from around the 

world and below is a guide to the types we 
would be looking for.  For those who do not hold 
any engineering qualifications, see Membership 
Route flowchart. 

If you are unsure about your qualifications 
we will be pleased to make an individual 
assessment. 

OR 

OR 

Already a 
Member or 
possess the 
requirements for 
Member 

Superior 
Responsibility 
(Typically for a 
period of five 
years) 

FELLOW 

Hold an 
engineering 
degree or a high 
level technical 
qualification 

Practical training 
or experience in 
lieu of training 
(Typically for a 
period of three 
years) 

Senior Responsibility 
(Typically for a period 
of seven years) 

Current 
Senior 
Responsibility 

Passed IRSE 
Professional Exam or 
IRSE recognised 
equivalent 

MEMBER 

No formal 
qualifications 
but practical 
training or 
experience in 
lieu of training 
 

(Typically for a 
period of three 
years) 

Passed IRSE 
Professional 
Exam or IRSE 
recognised 
equivalent 
OR 
Senior 
Responsibility 
(Typically for a 
period of seven 
years) 

Career development  
 
(Typically for a period 
of seven to ten years) 

Hold a primary 
technical 
qualification  
OR  
IRSE 
Professional 
Exam 

Practical training 
or experience in 
lieu of training 
(Typically for a 
period of three 
years) 

Hold IRSE 
Licence above 
assistant level 
OR 
Equivalent 
competency 
qualification 
recognised by 
Council 
OR 
Responsible 
Experience 
(Typically for a 
period of seven 
years) 

Practical training 
or experience in 
lieu of training 
(Typically for a 
period of three 
years) 

Career development 
 
(Typically for a period 
of five to eight years) 

Current 
Responsible 
Experience 

ASSOCIATE 
MEMBER 
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MEMBERSHIP  MATTERS 

Responsibility Definitions 
Superior Responsibility 
A position of ‘Superior Responsibility’ is one held by someone who 
dictates business and/or technical policy and who has previously been 
in both ‘Responsible’ and ‘Senior Responsible’ positions in the railway 
signalling or railway telecommunications engineering field (or possibly 
in another engineering discipline).  Such a person will usually be widely 
recognised as ‘eminent’ within the profession.  He/she may be either: 

 A senior manager in a railway signalling or telecommunications 
business 

or 

 Recognised as an industry-wide expert in a particular field of 
railway signalling or telecommunications engineering. 

A person with ‘Superior Responsibility’ is expected to exhibit 
leadership, vision and strategy within the profession by advancing the 
science of railway signalling and telecommunications, promoting the 
professional development of individuals and furthering the objectives 
of the Institution. 

Senior Responsibility 
A person in a position of ‘Senior Responsibility’ takes more significant 
engineering decisions affecting technical and organisational output.  
He/she will typically be making decisions at the level of a project or an 
area of activity.  He/she will variously engage in technical and 
commercial management and possess effective inter-personal skills for 
dealing with customers, suppliers and colleagues. 

Usually, such a person will have fulfilled a Responsible position in 
the railway signalling or railway telecommunications engineering field 
(or possibly in another engineering discipline), and will now be giving 
guidance to those in Responsible positions. 

Responsible Experience 
A ‘Responsible’ position is one entailing the exercise of professional 
engineering judgement in the field of railway signalling or 
telecommunications.  This may include any of the following areas of 
work: 

 Research, feasibility studies and options evaluation; 

 System, hardware or software development and manufacture; 

 Applications engineering and/or data preparation; 

 Verification, validation, testing or conformance assessment; 

 Installation and commissioning; 

 Maintenance and servicing; 

 Definition and interpretation of standards, rules and regulations. 
A person in a ‘Responsible’ position is typically making decisions about 
an individual deliverable, such as a document, a design or a test. 

Membership 
Category 

Typical Engineering / Technology 
qualifications 

Fellow Masters degree 
Bachelors degree 
Qualifications of comparable level 
(typically of three years’ full-time duration) 

Member Masters degree 
Bachelors degree 
Qualifications of comparable level 
(typically of three years’ full-time duration) 

Associate 
Member 

Post-school qualifications (typically of 
two years’ full-time/part-time duration) 

Accredited 
Technician 

IRSE licence above assistant level 
NVQ award 

IRSE ROUTES TO MEMBERSHIP   
This flowchart provides guidance on the routes to the Categories of  

Accredited Technician, Student, Associate and Companion.   

STUDENT 

(After completion 
of their initial 
training or course 
of study, Student 
members are 
required to transfer 
to an appropriate 
Category.) 

Employed in the 
profession and 
undertaking initial 
training 

Undertaking a 
course of full-time 
education relevant 
to the profession 

ASSOCIATE 

Connected with or 
engaged in the 
profession 

Actively interested 
in the promotion, 
development and 
practice of the 
profession 

Eminent and 
associated with the 
profession – 
(normally by Council 
recommendation 
only) 

COMPANION 

Hold a competency 
qualification 
recognised by 
Council 

Trained and actively 
engaged in the 
profession 

ACCREDITED 
TECHNICIAN 

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

Fellow 

Agarwal R DFCCIL India  

Member 

Alonso Andino C Ardanuy Ingenieria  Spain  
Blackmore  W D Aurecon Australia  
Cabellos Barbera J M   Ardanuy Ingenieria  Spain  
Garcia Ruiz  A   Ardanuy Ingenieria  Spain  
Gwyn  P J   Centregreat Rail  UK  
Lam  K C   MTRC  Hong Kong  
Martinez Salas J   Ardanuy Ingenieria  Spain  
Muscat   A   Aus Transport Safety Bur. Australia  
Pang  K K   MTRC  Hong Kong  
Prins J ProRail  Netherlands  
Robinson P Network Rail UK  
Sinha D K Delhi Metro Rail Corp  India  
van Nieuwenhuizen J P Mehleketo Resourcing Pty South Africa 
Via Melich A Ardanuy Ingenieria  Spain  

Associate Member 

Dobson G Network Rail UK  
Finn P Network Rail UK  
Gallego Pinera A Ardanuy Ingenieria  Spain  
Hardy J Rail Control Solutions Australia  
Milosescu S O'Donnell Griffin Australia  
Smith D UTS Rail Australia  

Accredited Technician  
Abhishek K Serco Dubai Metro UAE 
Parulekar A Serco Dubai Metro UAE 
Rampurawala J Serco Dubai Metro UAE 

Associate  

Atkinson R C Network Rail UK  
Clunas S Embsay & Bolton Abbey  
  Steam Railway UK  
Duby C Retired Consultant France  
Gannon P J J Network Rail UK  
Holding B W RATP Dev  UK  
Joy S Amaro Signalling  UK  
Nanu R Irish Rail Eire  
Perrin D M ATA Recruitment  UK  
Pramanick S Chennai Metro Rail  India  
Radha R Invensys Rail Systems Pvt India  
Sher B H GE Transportation South Africa  
Smith P A Invensys Rail Australia  
Tybislawski F D Queensland Rail Australia  
Vernimmen A Thales NL Netherlands  
Warner T Embsay & Bolton Abbey  
  Steam Railway UK  
Webster S Signalling Solutions  UK  
Willcox R T QR Australia   

 Student 

Cleverley L F T Network Rail UK  
Mitchell G T Network Rail UK  
Murthy R S Invensys Rail India Private  India  
Srinivasan V Invensys Rail Systems Pvt  India  
Telfer‑Williams C Invensys Rail Australia  
 

TRANSFERS 

Member to Fellow 

Arribas Torres A Auxitec Tecnica y Control  Spain  
Steer A J SIMS UK  

Associate Member to Member  

Lau C T WorleyParsons Services Pty  Australia  
Taylor  P J Invensys Rail UK  

Associate to Member  

Nowak S  TUV SUD Asia Pacific Pte Singapore  

Student to Member  

Chen L  University of Birmingham  UK  

Associate to Associate Member  

Kellaway H Invensys Rail UK  

Student to Associate Member 

Muller P S R Metro Trains Melbourne Australia  
Prachakstham J  Invensys Rail Pty  Australia  
Yu Z K Mott MacDonald Australia  
 

RESIGNATIONS 
Hayes D W 
Knights R N 
Marwah M 
Smith S 
Trog C 
 

RE-INSTATEMENTS 
Barker C P 
Chang C S 
Smith P 
 

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

Eccles  L T Member  

Due to non-payment of subscriptions over two years, 282 names 
have been removed from the membership database.  

Current Membership Total is 4688 

MEMBERSHIP  MATTERS 


