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INTRODUCTION 
A manufacturer introducing a new track circuit to today’s 
railways has to face a number of challenges in his bid to gain 
acceptance from operators.  These range from areas which can 
be tackled by conventional good practice, to areas where 
innovative methods are required.  This paper will look at these 
challenges and describe how they have been tackled by 
Bombardier’s new EBI Track 400 Track Circuit. 

JOINTLESS TRACK CIRCUITS WITH 
IMPROVED RESOLUTION 
Jointless track circuits have been in use since the 1960s and 
‘traction immune’ versions since the late 1970s.  The benefits 
conferred by their use are as true today as they were then, namely: 

 Elimination of costly and unreliable Insulated Rail Joints in 
the track; 

 Compatibility with a.c. and d.c. traction; 

 Double rail traction return. 
The basic configuration of a typical jointless track circuit is shown 
in Figure 1.  However, the electrical separation joint, or tuned 
zone, was generally 20 m long.  This feature limits the 
application to open line areas since there is insufficient space to 
fit the tuned zone in points and crossings and the 10-15 m 
uncertainty in definition of the end of the track circuit is too 
large for use in stations. 

The length of the tuned zone is determined by the length of 
rail required to get sufficient inductive impedance at the track 
circuit operating frequency, as shown in the equivalent circuit of 
a tuned zone in Figure 2.  Thus, if the operating frequency is 
raised, shorter tuned zones can be achieved.  The downside to 
raising the frequency is that the length of the track circuit is 
restricted since higher frequencies suffer more attenuation down 
the track than the circa 2 kHz tones used in the original jointless 
track circuits.   

EBI Track 400 uses this approach by defining a set of higher 
(5 – 8 kHz) frequencies for use in station applications which have 
a 5 m tuned zone. Since they are only used in station track 
circuits that are generally short in length (less than 300 m) the 
length restriction is not a problem. 

In order to complete that station application, a jointless 
interface between the open line frequencies (in the range 1500 – 
2500 kHz) and the high frequency station track circuits has been 
designed and is known as the ‘Mixed tuned zone’. 

Implementation of the EBI Track 400 tuned zones is accomplished 
using standard EBI Track 200 tuning units and a 20 m tuned zone 
for open line areas and standard EBI Track 300 tuning units and a 
5 m tuned zone for station areas (Figure 3).  The mixed tuned 
zone uses EBI Track 200 Tuning Units and an additional tuning 
capacitor at the open line end, and EBI Track 300 Tuning Units at 
the station end with a shortened tuned zone (Figure 4). 

TRACTION INTERFERENCE 
The development of advanced traction control systems for trains 
containing higher harmonic content in the track circuit operating 
frequency band has meant that the basic immunity to a.c. and d.c. 
traction systems requires augmentation to reach the levels of 
safety and availability required today.  The simplest way to 
improve immunity is to increase the complexity of the track circuit 
signal from the traditional two-frequency modulation to a multi-bit 
code.  However, simply introducing a code to simple Frequency 
Shift Keying (FSK) systems results in an increase in the likelihood 
of traction harmonics interfering with the reception of the track 
circuit signal, thus making it more likely that the track circuit signal 
is lost, resulting in the track indicating occupied with no train 
present. So, in order that the track circuit availability is no worse 
than current systems, an innovative coding and modulation 
scheme has to be adopted. 

Continuous Train Detection for the 21st Century 
By C Mackie BSc MIET CEng, Bombardier Rail Control Solutions 
Paper to be read in London on 8 October 2013 

This paper reviews the challenges facing a manufacturer 
introducing a new track circuit into today’s railways and 
comments on some of the methodology used in the intro-
duction of Bombardier’s EBI* Track 400 coded track circuit. 

Figure 2:  Tuned Zone Equivalent Circuit 

OCTOBER TECHNICAL PAPER 

Figure 1:  Jointless Track Circuit Configuration 

*EBI Track is a trademark of Bombardier Inc. or its subsidiaries. 
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EBI Track 400 meets this challenge as follows: 

 Each transmitter is programmed with a unique combination 
of frequency and code; 

 Each receiver is programmed with a copy of the code used 
by its own transmitter; 

 The code is impressed on the track circuit signal using phase 
modulation; 

 The receiver uses a correlation approach, developed from 
satellite communication technology, to recover the code. 

This methodology couples the superior noise performance of 
phase modulation with the statistical approach to recovering the 
code.  It is thus able to deliver immunity to nuisance failures 
superior to traditional FSK systems, and the bullet-proof immunity 
to wrong side failure conferred by the unique transmitter code. 

HIGHER STANDARDS FOR RELIABILITY 
It is an established fact that railway operators demand ever-
higher reliability standards from train detection equipment.  
Track circuits have a particular problem in delivering high 
reliability because the track itself, and its associated bonding, 
forms part of the track circuit.  So, not only must the track circuit 
equipment deliver high reliability, but the track infrastructure 
must as well. 

The following infrastructure factors can have a detrimental 
effect on reliability: 

 Ballast impedance changes, e.g. due to ground water;  

 Track to sleeper insulation integrity; 

 Integrity of track connections; 

 Failure of continuity bonding;  

 Track contamination, e.g. leaf mould or rust. 
The first four directly affect the amplitude of the track circuit 
signal which finds its way to the receiver.  This quantity is 
normally referred to as the 'Clear track current'.  Track circuits 
with stable clear track currents, i.e. those that do not vary by 
more than a few per cent, can be seen to have good quality 
ballast conditions (i.e. high impedance), good quality sleeper 
insulation, good quality track connections and good quality 
continuity bonding.  Conversely, unstable conditions indicate 
that degradation of one or all three parameters is taking place, 
and a maintenance visit is required to prevent a worsening 
situation leading to a nuisance, right side failure.  Figure 8 
illustrates the impact of stable and unstable conditions on 
receiver current. 

The fourth condition, track contamination, affects the ability 
of the train wheels to shunt the track circuit, thus leading to an 
increase in the shunted track current at the receiver.  Thus, 
increasing shunted current in a track circuit indicates that the 
track is becoming contaminated, and track cleaning needs to be 
activated before the track circuit shows clear when occupied. 

Clearly, remote monitoring enables both types of condition 
to be detected, and corrective action taken before traffic is 
disrupted.  The EBI Track 400 track circuit simplifies the 
implementation of remote monitoring by providing clear track 

Figure 3:  Station Area Tuned Zone 

Figure 4:  Mixed Tuned Zone 

Figure 5:  Coded Signal at Transmitter Output    Figure 6:  Coded Signal and Traction Noise at Receiver Input   Figure 7:  Demodulated Signal Showing Recovered Code 

Figure 8:  llustration of Stable and Unstable Track Circuit Conditions. 
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current, shunted current and the train detection threshold as serial 
data via a standard nine-way D-type connector on the receiver.   
This means that no additional trackside transducing equipment is 
required, also deleting the need for transducer set-up and 
calibration.  Further, the monitoring process is completely isolated 
from the train detection function. 

A final benefit from remote monitoring is the ability to pin-point 
which track circuit has failed within a long cascaded section.  

A practical example of the use of track circuit data is shown in 
Figures 9 and 10. 

Figure 9 shows the track circuit current profile taken from a 
track circuit which was intermittently failing.  Traditionally the first 
response to this fault would have been to replace the track circuit 
equipment, a time consuming and expensive process. 

The profile suggests that the fault is caused by a reduction in 
current rather than a complete break, suggesting a poor 
connection.  Furthermore the pattern follows a distinct pattern 
throughout the day, which suggested to the engineer that the 
fault lay with a particular section of track.  When this section of 
track was investigated it was found that a bond wire had been 
broken and hand twisted together (shown in Figure 10).  A fault 
that would commonly have taken days, or even weeks, to correctly 
identify was cleared in a matter of hours. 

EBI Track 400 offers two methods of obtaining track data history: 

 download to computer via 9-way CM connector on 
transmitter and receiver front panels; 

 download to logging device via 9-way CM connector on 
transmitter and receiver front panels. 

Figure 8:  llustration of Stable and Unstable Track Circuit Conditions. 

Figure 10:  Faulty Bond Wire Identified as the Root Cause 

Figure 9:  Actual Field Data   

Figure 12:  20m Section of Track with two Running Rails and 4th Rail 

Figure 11:  Comparison Between Tuned Zone Model and Practical Results 

The first method requires attendance at site by technical staff, 
and the data history is limited to approximately 24 hours.  In the 
second method, if the logging device is connected to a remote 
server, then fully remote, continuous logging is possible. 

In conclusion, the use of continuous remote logging enables 
degrading infrastructure problems to be picked up before 
passenger service is affected, thus improving overall reliability by 
a significant degree. 

MODELLING OF APPLICATION RULES 
FOR DESIGN RELIABILITY 
The ever-present pressure for cost reduction means that track 
circuits are always being pushed towards the limits of their 
performance.  However, project management also requires 
assurance that solutions are risk-free and reliable.   It is in  
no-one’s interest to install a scheme and then find out that 
performance limits have been exceeded, and re-design is 
required.  Because the track itself forms a large part of the track 
circuit, it is impractical (and even impossible) to exhaustively test 
track circuits for all possible configurations of the infrastructure 
environment.  The only practical approach is to use complex 
mathematical models, for example analysis packages such as 
MathCad or pSpice.  Such models are generally validated by 
comparison with a set of practical results from a limited set of 
scenarios.  Once validated, or at least once an estimate of the 
model’s uncertainties has been made, the model can be used to 
extend the coverage of scenarios.  Figure 11 illustrates the 
validation of the EBI Track 400 Station Area Tuned Zone model. 
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These models have to take into account not only the running rails, 
but also any other conductors which may have a significant amount of 
track circuit signal current induced into them.  For example, where tuned 
zones are installed over steel reinforced concrete, if the reinforcing has 
formed conductive loops, the resulting eddy currents in these cause 
serious degradation in the tuned zone efficiency.  Investigation into the 
envelope of effects such as this becomes a practical proposition once 
modelling is employed.  A more straightforward example is where 
parallel branches of the track circuit are formed.  For example, where a 
simple deviation branches off a main route, the impact of the deviation 
length on the overall track circuit length needs to be known.  Once the 
model has been set up, a table of permitted lengths can readily be 
created.  A typical model is shown in Figure 12. 

EBI Track 400 has made extensive use of modelling to provide 
application rule data that is published in the Technical Manuals for 
Open Line [Ref 1] and Station Areas [Ref 2]. 

COMPATIBILITY WITH LEGACY CAB 
SIGNALLING SYSTEMS 
Many railway administrations require track circuits to be compatible 
with their current cab signalling systems, so that wholesale re-
equipment of rolling stock is not required.  In order to meet this 
requirement, the track circuit manufacturer has two options: 

 Design a set of interface equipment to enable the cab signalling 
signal to be multiplexed on to the track circuit signal, and thence 
on to the running rails; 

 Produce a variant of the generic track circuit which can be 
modulated directly by the cab signalling signal. 

EBI Track 400 has used both approaches to this problem.   
Figure 13 illustrates the multiplexing approach, which can be 

successfully used where the cab signalling frequency is much lower than 
the track circuit signal.  Figure 14 illustrates the alternative approach, 
using a modified version of EBI Track 400, which was adopted because 
the cab signalling frequency was significantly higher than the operating 
frequency of the generic track circuit.  Altering the track circuit to create 
a new variant is clearly not a small undertaking, and so is only viable 
where there is high confidence in winning a substantial share in a 
significant market. 

COMPATIBILITY WITH LINE SIDE 
SYSTEMS  
The station area frequencies have never been used for 
track circuits in the UK before; therefore it has been 
necessary to demonstrate the compatibility of the track 
circuit with all other trackside systems.  The first step in 
achieving this goal was to compile a list of such systems.  
Fortunately, this was simplified since the majority are 
listed in Network Rail’s ‘Methodology for the 
Demonstration of Compatibility with Line side 
Equipment’ [ref 3].   

The second step was to review the compatibility 
issues for each system and determine whether sufficient 
defences against interference (in both directions) were in 
place, or whether further information was needed to 
make a compatibility case. 

The third step was to gather evidence of compatibility 
for those systems identified as needing further 
information in step 2.  In the majority of cases, this 
involved measuring the emissions from the station area 
tuned zone, since this is the worst radiator. 

The final step was to add any necessary restrictions to 
the application of EBI Track 400 in station areas that were 
required in order to make the case for compatibility.  
Typical restrictions included rules for co-location of 
equipment, and proximity rules for equipment affected 
by tuned area radiation.  The majority of these rules were 
identical for the older EBI Track 200 track circuit, so few 
new restrictions have been added. 

CONCLUSION 
This paper has sought to illustrate why, despite the 
adequate performance of existing track circuits, there are 
still a number of areas where modern technology can 
make useful improvements impacting signalling 
designers, maintainers and railway operators.  
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BACKGROUND 
As a profession, Signal Engineers can be rightly proud of the 
significant contributions they have made in maintaining and 
improving the safety of rail transportation over the past hundred 
years; an achievement that has required a continuous focus on 
the details of railway signalling designs, installations and 
maintenance as signalling technologies have evolved, as new 
hazard risks have been identified and as unexpected component 
and equipment failure modes have been uncovered.  

This safety record has been achieved, at least in part, 
through the rigorous application of one of the fundamental 
principles of a railway signalling, namely that the signal system 
must be designed to be “fail-safe”.  This principle has generally 
been interpreted such that failure of signalling equipment must 
cause the most restrictive signal indication to be displayed, 
bringing a train or trains to an immediate stop.  In other words, 
in a railway signalling environment a stationary train is generally 
regarded as a “safe state”.  As a consequence, historically many 
signal systems have effectively only supported two levels of 
functionality with respect to the safety of train movements: 

Full functionality and a very high level of safety when the 
signalling system was fully functional, or 

Very limited or no functionality in the event of a signalling 
equipment failure, with the safety of any subsequent train 
movements exposed to the risk of human error.  

More recently, Signal Engineers have been able to take a more 
holistic view of rail transportation operations.  For example, 
while bringing a train or trains to a stop may mitigate any 
immediate hazard of a train collision or derailment, it is 
recognised that this state may not be free from other hazards. 

If we accept the premise that a stopped train is not 
necessarily always a “safe state” from the perspective of the 
passenger, nor does a stopped train fulfil its fundamental 
mission to transport passengers from their origin station to their 
destination station, then the challenge for the Signal Engineer is 
not only to achieve a “fail-safe” design, but also a “fail-
operational” design, or a design that supports “graceful 
degradation” that will minimise the probability of a train being 
brought to an unscheduled and undesirable stop. 

With today’s more sophisticated and more distributed 
computer-based, communications-based and information-based 
technologies, the Signal Engineer now has more tools available 
to achieve both “fail-safe” and “fail-operational” designs.  If one 
element of a modern signalling system fails, it may now be 
possible to take advantage of the intelligence and information 
that remains in other elements of the signalling system to 
support intermediate levels of signalling functionality that can 
maintain train operations, even if at a reduced level of 
performance.   

The intent of this article is not to propose specific “fail 
operational” signalling design solutions, nor to suggests that 
the signalling system alone should be responsible for mitigating 
all of the hazards on the railway, but rather to highlight that 
today a systems engineering and hazard risk-based design 
process is increasingly being adopted within the signalling 
profession; a process that expands on the historical definitions 
of a “safe state” to encompass consideration of all of the hazard 
risks to which passengers, staff and the general public may be 
exposed, and that recognises the intimate relationships 
between system safety and system availability.  

FIRST SOME DEFINITIONS 
Various definitions can be found in the technical literature and in 
national and international standards for the terms “fail-safe” and 
“fail-safe designs”.  These definitions often reflect the particular 
perspective of the stakeholders that developed these 
definitions, but all of these definitions have one thing in 
common, namely they embody a concept that in the event of a 
component or equipment failure, the signalling system will enter 
into, or remain in, a “safe state”.   

This article therefore does not attempt to redefine or 
propose a new definition for the term “fail-safe”, but rather to 
expand upon the definition of the “safe state” within the 
context of a “fail-safe” signalling system design. 

Before discussing the definition of the “safe state” we first 
need a common understanding of terms such as “safety” and 
“hazards”. 

“Safety” is defined here as “freedom from unacceptable 
levels of risk or harm due to faults or failures of equipment, 
processes and people” which introduces the concept that safety 
is not absolute, but involves an assessment of risk and a 
judgement as to whether or not that risk has been mitigated as 
far as is “reasonably practical” such that the level of risk can be 
considered acceptable or at least tolerable.  The phrase 
“reasonably practical” itself implies that a risk mitigation 
measure must not only be possible, but implementable at a cost 
commensurate with the safety benefits to be gained.   

A “hazard” is defined here as “something that can cause 
adverse effects” and the hazard risk considers both the 
likelihood that a hazard will actually cause its adverse effects, 
together with a measure of the severity (i.e. degree of harm) of 
that effect. 

While the definition of Safety is typically not extended to 
address Security, which deals with harm through malicious 
intent, the two disciplines become integrated in the design and 
operation of a railway with consideration of both safety hazard 
risks as well as security threat risks. 

Is there a need to redefine the “safe state” in  
fail-safe signalling system designs? 
Written and edited by Alan Rumsey on behalf of the  
International Technical Committee of the IRSE 

INTERNATIONAL TECHNICAL COMMITTEE 
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THE CHALLENGE FOR THE SIGNAL 
ENGINEER 
So, in the context of this article, it becomes clear that any 
discussion on the “safe state” in railway signalling first requires 
that we consider the following two questions: 

 What are the hazards a Signal Engineer should reasonably 
be expected to be aware of, and contribute to mitigating? 

 For those hazards, has the hazard risk been reduced to 
acceptable (i.e. reasonably practical) levels, without 
introducing new hazards or imposing undue constraints in 
mission success, and with consideration of the capabilities 
and suitability of currently available signalling technologies 
to eliminate or minimise the risk? 

In considering these questions, we also have to recognise that 
within a rail and transit environment, new hazards may be 
identified over time, hazard probabilities (and hence hazard 
risks) may increase, and signalling technologies are continually 
evolving.  As such, any assessment as to whether or not a 
particular hazard risk has been reduced to as low as is 
reasonably practical may also change over time.  Indeed, in the 
event of an incident or accident, any determination as to the 
“reasonableness” of the signal system design will likely be made 
based on the expectations at the time of the determination, 
rather than the expectations that may have been present at the 
time of the signal system design and implementation. 

One of the challenges facing the Signal Engineer is that as 
signalling systems become more sophisticated, they can 
become more vulnerable to widespread system outages.  This in 
turn can lead to a desire to install additional “back-up” or “fall-
back” systems which can further add to the system complexity 
with associated negative impacts to system reliability, 
availability and maintainability.  If degraded modes of operation 
were however designed into the signalling system from the 
outset, could this additional complexity be avoided?   

 

HAZARDS TO BE MITIGATED 
So, what are the hazards a Signal Engineer should be concerned 
with? 

The primary hazards that have been of concern to the Signal 
Engineer have of course included: 

 Train-to-train collisions (rear-end, sideswipe, head-on); a 
hazard that is addressed through signalling systems that 
provide for train detection, train separation assurance, 
rollback protection, parted consist protection, route 
interlocking protection, and traffic direction reversal 
interlocks, for example; 

 Train-to-structure collisions; a hazard that is addressed 
through end-of-track protection and restricted route 
protection systems for example; 

 Collisions between trains and road vehicles (or people) at 
grade crossings; a hazard that is addressed through level 
crossing warning devices, for example; 

 Train derailments; a hazard that is addressed through 
overspeed protection, route interlocking protection, and 
(potentially) through broken rail detection. 

Other hazards may also need to be considered, depending on 
the specific application (and the following is not intended to be 
an exhaustive list): 

 Hazards associated with collisions with objects on the track; 

 Hazards to work crews and work trains on the track; 

 Hazards to people on the right-of-way other than work crews; 

 Hazards to passengers associated with train movement with 
train doors open. 

When considering all of the above hazards, the hazard event 
can only occur if the train is in motion.  As such, bringing trains 
to a stop in a timely manner in the event of a signalling failure 
does result in an acceptable “safe state” as collision hazards 
(with other trains, road vehicles, objects or people on the track) 
and derailment hazards will indeed be mitigated.   

However, there are other scenarios where bringing trains to 
an unscheduled and undesirable stop may create hazards, rather 
than mitigate hazards, such as (and again, this is not intended to 
be an exhaustive list): 

 Hazards to standing passengers through unexpected and 
unnecessary application of the train’s emergency brakes; 

 Hazards to passengers stranded within stationary trains for 
an extended period of time following a signalling equipment 
failure (for example, multiple trains stranded within a tunnel 
environment or a stopped train that blocks tunnel 
ventilation); 

 Hazards to passengers who are subsequently evacuated 
from, or who self-evacuate without guidance from, stationary 
trains following a signalling equipment failure; 

 Hazards of overcrowding on station platforms when a train 
fails to arrive as scheduled as a result of a signalling failure. 

 Hazards related to the subsequent movement/recovery of 
trains, following a signalling equipment failure; 

 Hazards related to trains being brought to a stop and unable 
to be re-routed from the vicinity of a tunnel fire, or other 
wayside hazardous incident. 

ACHIEVING A “SAFE STATE” 
As this list of hazards is expanded, and depending on the 
specific signal system application, the assumption that a 
stationary train is always a “safe state” may need to be 
questioned.  Indeed, for the increasing number of applications 
employing fully automatic (unattended) train operations, where 
there is no train operator available to take responsibility for train 
movements following a signalling system failure, addressing this 
question becomes an essential system design consideration.   

What if we were to expand the definition of the safe state to 
include not only bringing a train to a stop, but “bringing a train 
to a stop at a location where passengers would not be exposed 
to unacceptable levels of risk or harm?”  How does this 
definition influence how a Signal Engineer implements a “fail-
safe” signalling system design?   

With such a definition, historical signal system design 
principles may need to be carefully revisited as we migrate from 
electro-mechanical systems to information-based systems.  For 
example, once a route has been proven for a train and a 
movement authority has been received by that train, is it always 
necessary to stop the train, simply because of a short-term loss 
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in data communication with the wayside 
whilst running within the limits of it issued 
movement authority? 

With such an expanded definition of 
the “safe state”, providing signalling 
equipment redundancy and/or providing 
for various levels of degraded modes of 
operation, for example, becomes not only 
a system availability consideration, but 
also a system safety consideration to be 
reflected in the overall safety case for the 
signal system.  This in turn should lead to 
continued evolution and innovation in 
railway signalling technologies. 

Such a definition may also impact the 
functionality and flexibility to be supported 
by the signal system under non-signalling 
equipment failure scenarios.  For example, 
in the event of a tunnel fire, does the 
signal system (as integrated with tunnel 
ventilation systems for example) prevent a 
non-incident train from coming to a stop 
at a location where passengers would be 
exposed to harm, or allow a non-incident 
train to be rapidly routed away from such 
a location?  More generally, does the 
signal system include functionality to 
reduce the likelihood of a train coming to 
a stop at an unscheduled location where 
passengers could be exposed to harm? 

SUMMARY 
It is acknowledged that in addition to 
achieving “fail-safe” signalling system 
designs, the operational need to be able 
to move trains after a signalling 
equipment failure is not a new 
consideration for Signal Engineers.  What 
this article has attempted to stimulate, 
however, is consideration of new 
approaches to signalling system designs 
that encourage a wider, passenger-centric 
view of the railways; new approaches that 
exploit design alternatives outside of 
traditional signalling design concepts, and 
new approaches that are based on a 
broader assessment of hazard risks.  This 
article is not promoting a radical or 
revolutionary change in signalling system 
designs, but rather encouraging 
continued evolutionary innovation that 
fully exploits the technologies available to 
Signal Engineers today; technologies that 
support ever increasing levels of 
automatic control of our railways. 

The ERTMS migration strategy for a railway network is often restrained by important 
factors such as equipping an entire train fleet, training personnel, accepting signalling 
asset devaluation, long out-of-service periods, capacity issues and much money.  Due to 
organizational and technical struggles, the practical implementation planning often ends 
at Level 2.  Surprisingly, most national ERTMS implementation plans describe Level 3 as 
the ideal and final goal, but lack a clear description on how to get there.   This article 
clarifies the current possibilities and limitations of ERTMS Level 3 and outlines a basic 
solution to roll out ERTMS Level 3 systems quickly and gracefully on a busy existing 
railway network.   

ERTMS LEVEL 3 CONCEPTUAL BENEFITS 
The owner of a large railway network and train fleet shall always aim to minimise total 
implementation cost, by using and maintaining his main signalling system assets.   
ERTMS Level 3 seems to support this ambition in the best way because of the following 
properties. 

Smallest Volume in System Hardware 
Provided that a radio network is readily available, the Level 3 wayside system does not 
include optical signalling, no trackside ATP equipment and no trackside train detection 
equipment.  The only addition is an amount of fixed balises.  Hereby, trains locate 
themselves and send position reports to the central wayside system.  Cabling required 
for ERTMS Level 3 is roughly 80% less than with conventional signalling systems. 

Highest Track Capacity 
Continuous ERTMS cabin signalling and train protection can considerably increase the 
track capacity.  Unlike ERTMS Level 2 and lower Levels, ERTMS Level 3 is unlimited in 
engineering and use of virtual blocks, which can be “fixed” blocks or even “moving” 
blocks.  No trackside train detection equipment is required. 

Least Engineering in the Tracks 
Not needing to (re-)engineer trackside train detection equipment for ERTMS Level 3 
implies that a migration from national signalling to ERTMS Level 3 does not involve long 
and complex out-of-service periods of any legacy railway line.  In theory, ERTMS Level 3 
offers the best brownfield implementation of all ERTMS Levels. 

Lowest Implementation Cost (Track + Train) 
It often proves to be difficult to calculate a positive business case of ERTMS on a busy 
legacy railway network.  But looking at it from an ERTMS Level 3 perspective, one could 
see it as a relative easy and cheap wayside installation and consecutive dismantling of 
much of the trackside equipment.  As a result, the investment to implement ERTMS 
Level 3 is paid back rapidly by savings made on maintenance and profits on higher track 
capacity. 

ERTMS LEVEL 3 PRACTICAL DRAWBACKS 
So what is holding us back from migrating to ERTMS Level 3?  Well, when strictly 
following the principles of ERTMS Level 3 by relying exclusively on each train position 
and length information, the following problems will become apparent and need to be 
resolved. 

A Recipe for a Fast Nationwide 
Migration to Robust ERTMS L3 
Martin Zweers, MIRSE 
Senior Specialist Signalling Systems, Arcadis, division Mobility, department Rail 
martin.zweers@arcadis.nl 

Maarten Bartholomeus, AMIRSE  
System Expert ERTMS, ProRail   maarten.bartholomeus@prorail.nl  

ROBUST ERTMS LEVEL 3 
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Vulnerability Due to Train-Integrity or ‘Lost Wagon’ 
Any wayside interlocking system monitors all current track 
occupations, and when in doubt about train presence or 
absence, safely interprets the track to be occupied.   

With an ERTMS Level 3 system the occupation information 
comes straight from the trains, without the use of track circuits 
or axle counters.  If the information of any train in a Level 3 area 
cannot be relied upon (integrity of train is not OK, i.e. a wagon  
is/may be lost) then the wayside system shall safely assume a 
large track area as “occupied”.   

The failing integrity of just one train can thus affect the 
operation of many trains in a large Level 3 area.  In general, train 
integrity monitoring is well arranged for passenger trains, but 
not for cargo trains.  The non-integrity of cargo trains is an inter-
national and organisational issue (not particularly technical). 

Vulnerability Due to Radio-Coverage or ‘Lost Train’ 
Train information has to be reported by all trains, at any time, 
under all circumstances.  Therefore the quality of GSM-R (or 
alternative) radio coverage and related equipment has to be 
high.  A radio failure results in a “train lost”.  Again, the ERTMS 
Level 3 wayside system has to safely assume a large track area as 
“occupied”, which results in a serious operational impact. 

Vulnerability Due to System Failure 
In ERTMS Level 3 all trains in the area are ‘registered’ to the 
Level 3 wayside system.  If the wayside system shuts down due 
to failure and starts up again, all the train registrations are lost.  
Safe start-up behaviour of the system ensures that all tracks in 
the system area are considered to be occupied.  Therefore, 
many procedures and a long time will be required before it can 
be safely concluded that all present trains are again registered 
by the wayside system. 

Performance Collapse Due to Complex Procedures 
Allowing trains to drive during failure situations in ERTMS Level 
3 requires complex human procedures which are unlike any 
procedures known in conventional signalling or ERTMS Level 2.  
If, for some reason, the system gets “blind” for one or more 
track occupations, the confidence of the train dispatcher in safe 
train operation will be seriously compromised.  Rigorous 
procedures will then be applied, such as stopping all trains by an 
emergency call, and allowing them to drive one at a time.   

The above mentioned system vulnerabilities call for an 
improved robustness of critical components on the trains and in 
the wayside system.  Unfortunately, it will take time to agree on 
solutions and to implement them.  But is this a reason to wait 
with the implementation of ERTMS Level 3? 

ROBUST ERTMS LEVEL 3: USE LEGACY 
TRACKSIDE TRAIN DETECTION! 
The Architectural Objective 
We propose an ERTMS Level 3 implementation where trackside 
train detection mitigates the procedural burden of ERTMS Level 
3 failure events.  With the migration to ERTMS Level 3 on 
existing railway lines the legacy trackside train detection 
equipment can be used where required.  Compared with other 
ERTMS Levels, the commissioning of an ERTMS Level 3 system 
with the use of as-built trackside train detection, results in a 
minimum of engineering work in the tracks (Figure 1).  This will 
give a boost to a nationwide migration to ERTMS. 

The Operational Objective 
The trackside train detection equipment provides a graceful fall 
back under Level 3 failing events (see Practical Drawbacks 
above).  Under normal operation, this Level 3 concept allows the 
highest possible track capacity as promised by Level 3.  Under 
degraded operation, during system failure or with a train 
reporting integrity not-OK, operation will result in current 
“conventional” track capacity, equal to the block density as built 
by trackside train detection.  Ordinary (Level 2-like) procedures 
for driver and dispatcher apply under all operational 
circumstances.   

The Final Objective 
When, after some years, the critical ERTMS Level 3 system 
components have evolved sufficiently in robustness, and entire 
train fleets on a line or corridor can be relied on their integrity 
status, the legacy trackside train detection can be gracefully 
dismantled to a minimum, thus bringing trackside hardware and 
its maintenance to a minimum. 

ROBUST ERTMS LEVEL 3: DETAILS 
Robust Level 3: Optimal Operation 
See Figure 2.  This is a railway line where virtual blocks (upper 
line drawing) in ERTMS Level 3 can optimise train follow-up.  All 
the trains on the line report “integrity OK”.  This means that the 
virtual block vacancy status will be irrespective of the trackside 
train detection (lower line drawing).  Behind these trains virtual 
blocks are immediately indicated as being vacant due to 
received position reports.  The route for the next train is 
immediately locked and authorized. 

Robust Level 3, Train Reports Integrity Not-OK 
See Figure 3.  The dispatcher of the railway line has allowed a 
cargo train with integrity not-OK.  The cargo train reports this 
status along with position reports.  The reported “tail of 
train” (min safe rear end) does not allow the two virtual blocks in 
rear to become unoccupied because the associated track circuit 
is not yet indicating unoccupied.  Passenger train #2 can follow 
the cargo train, but with a separation imposed by the track 
circuit length.  The train dispatcher will observe a longer range 
of virtual blocks “occupied” on the screen, without further notice 
about the integrity status of the train. 

Figure 1:  Applying current trackside train detection equipment supports quick 
migration to a robust ERTMS Level 3 
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Robust Level 3, Detection of Unregistered Train 
See Figure 4.  In the rare case that an unequipped or failing train 
has to pass the line (by procedure), the virtual blocks are safely 
indicated as occupied due to the observation of an associated 
occupied track circuit in combination with no train report/
allocation.  Other trains cannot enter the occupied virtual blocks 
in full supervision.  The train dispatcher can rely on the safe 
behaviour of the wayside system, and set routes for nearby trains. 

Robust Level 3, First Train Movements after 
Wayside System Start-up 
See Figure 5.  In the very unlikely event of a spontaneous system 
failure and respective start-up, all trains in the area are affected 
and have finalised their last received movement authority.  From 
standstill position, the trains have to re-register to the wayside 
system.  The trackside train detection supports the train 
dispatcher by revealing which virtual blocks are occupied.  In the 

ROBUST ERTMS LEVEL 3 

Figure 7:  Robust ERTMS Level 3: route effectively released based on trackside train detection  

Figure 2:  Robust Level 3: optimal performance with integrity OK for all trains 

Figure 5:  Robust Level 3: after system start-up trains start driving.  No uncertainty about vacancy state of track ahead  

Figure 4:  Robust Level 3: unequipped or failing train occupies a limited set of virtual blocks  

Figure 6:  Robust Level 3: track circuit failure can be temporarily ignored  

Figure 3:  Robust Level 3: conventional performance behind train with integrity not-OK  
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event in Figure 5 train #1 and train #2 have already re-
registered and performed a start-of-mission.  Train #1 can start 
driving in an on-sight route.  The system allows train #2 to drive 
in a normal route with full supervision, because trackside train 
detection is proving the virtual blocks ahead to be unoccupied.  
Note: virtual blocks associated to a specific trackside detection 
block are indicated occupied if it is not determined (by reason 
or logic) that no other trains are within this trackside detection 
block.  E.g. in Figure 5 the virtual blocks behind train #2 will 
remain considered as occupied after passage of train #2. 

Robust Level 3, Work-Around During Failing 
Track Circuit 
See Figure 6.  When depending on track circuitry or other types 
of trackside train detection, there is a risk that failing track 
equipment disturbs the performance.  In a situation where a 
railway line is most often used by trains with “integrity OK”, the 
failing track circuit can be temporarily ignored by a dispatcher 
command.  The Robust Level 3 wayside system can authorise 
these trains with full supervision across the failure-area.  In case 

the associated virtual blocks are used by a train with integrity 
not-OK, the virtual blocks automatically “fall back” on 
monitoring the track circuit indication again.  Of course, in the 
meantime a maintenance crew shall be mobilised to repair the 
track circuit failure.   

Robust Level 3, Effective Vacancy Proving with 
Trackside Detection 
See Figure 7.  On yards with limited space a train could be 
stopped just beyond a point.  Based on a safe but slightly 
inaccurate position report the point cannot yet be released.  
The absence of the real train rear end can be recognized by 
trackside train detection, thus allowing the point to be switched 
for a diverting route behind the train.  This feature helps for 
both making points available behind stopping trains and behind 
fast driving trains in “high capacity” yard areas.  Note: trackside 
train detection around points will also prevent moving a point 
unintentionally in case of a real - but unreported train position, 
i.e. occurring during procedural driving with ERTMS equipment 
failure.   

ROBUST ERTMS LEVEL 3, IMPLEMENTATION EXAMPLE 
The following three steps can be identified for the implementation of Robust ERTMS Level 3 on any type of legacy railway line  
(see Figure 8). 

Figure 8:  Step 0:  Current situation with conventional signalling systems  
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ROBUST ERTMS LEVEL 3 

Figure 9:  Step 1:  Independent setup and test of Level 3 system configuration   

Figure 10:  Step 2:  After test and with full ERTMS fleet, Level 3 is commissioned  

Figure 11:  Step 3:  Continue optimizing Level 3 system, remove more track circuits  

Step 1: Equip Trains and Prepare 
Wayside System 
See Figure 9.  In this first step the trains are equipped 
with ERTMS, if possible with a train integrity 
monitoring device.  A trackside Level 3 system is 
set up in parallel and connected to the existing 
point control and the required train detection inputs.  
If the current interlocking can provide the object 
interface with the Level 3 system, no additional 
object interface components are required.  The 
required out of service period during this step is 
short because only limited installation work in the 
tracks is required (fixed balise installation and 
marker boards).  After setting up the system, 
shadow runs may commence (i.e. with one or more 
trains running under Specific Transmission Module/
ATP supervision with a parallel ERTMS on-board 
system not connected to the brake system). 

Step 2: Commission Level 3 and 
Optimize Train Borne Equipment 
See Figure 10.  In this step the control of the points 
is transferred to the Level 3 system.  Signals are put 
out of service and marker boards are now valid.  
After commissioning Level 3, the promised capacity 
can be provided amongst the trains with OK-integrity 
(usually passenger trains).  Behind trains with integrity 
not-OK (usually cargo trains), the conventional 
capacity is reached.  During this phase equipping/
organising trains with proper train integrity 
monitoring can be promoted by the railway owner 
by decreasing path costs or by alternative options.  
Note: the “short occupations” by trains with 
integrity OK and “longer occupations” for trains 
with integrity not-OK, could require an adaptation 
in the planning of traffic management (systems).   

Step 3: Optimize Level 3 Trackside 
See Figure 11.  In this last step, depending on the 
desired support for trains without train integrity 
monitoring, the trackside train detection equipment 
can be further dismantled to an accepted degree of 
robustness in Level 3.  The dismantling activities 
and consequential software re-configuration can be 
performed during planned maintenance work of the 
detection systems.      

CONCLUSION 
An implementation of ERTMS with the proposed 
Level 3 concept allows a start to collecting the 
Level 3 capacity gains directly after commissioning 
and allows it to grow into a cost efficient ERTMS/
train protection system.  This Level 3 implementation 
is more robust, not restricted to just regional 
applications and does not require all trains to be 
fitted with train integrity monitoring devices.   

Dutch railway infra manager ProRail is 
enthusiastic about this Level 3 concept and will 
perform further actions to study and assess the 
feasibility of it, in particular for the needs and 
characteristics of the Dutch railway network. 
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GREAT CENTRAL BRIDGE 

The Great Central Railway (GCR) is a leading heritage line at the 
heart of the Midlands in the UK.   It is their long held vision to re-
unite two (currently divided) sections of the line at Loughborough 
to create a much longer route.  It is a project which is finally 
moving ahead, with Network Rail’s commitment to build a new 
bridge over the Midland Main Line. 

The IRSE has often arranged technical visits to the GCR.  In fact 
back in June 2012, the Midland & North Western Section held 
their annual luncheon and technical visit at the railway.  In June 
2013, the Minor Railways Section held their AGM with us at Lovatt 
House in Loughborough, before exploring our line, which we 
would like to think, has some of the most extensive signalling on 
any UK heritage railway.  For those who have been unable to visit, 
our eight mile (13 km) line is mostly double tracked and features 
four signalboxes, the newest of which (Swithland) controls up and 
down main lines, long loops and even access to a branch line! 

There are currently two lengthy section of the GCR in existence.  
The southern section runs between Loughborough and Leicester.  
At Leicester, plans are developing quickly for another substantial 
annexe of the UK National Railway Museum.  Meanwhile, north of 
Loughborough running towards Nottingham is another ten mile 
line – and at the northern terminus is Ruddington, home to a 
developing transport collection and an excellent miniature railway. 

Of course, as built these railways were connected, but after 
closure of the Great Central Route in 1969 the track and 
infrastructure between them was removed.  It is a distance of only 
five hundred metres, but they could not have picked a more 
complex section to take away!  Between the two railheads, we 
need to refurbish an existing canal bridge, reconstruct a 300 m 
embankment, build a new bridge over a small road and then, to 
cap it all, build a new rail bridge across the four tracks of the 
Midland Main Line.  Once connected, another existing bridge 
requires refurbishment.  For years, while everyone thought it was a 
good idea, the complexities – and the expense of it – meant 
progress was limited to offstage negotiations and planning.  
However, in June we were able to announce a huge step forward. 

Network Rail is to build the bridge over the Midland Line and 
they will have it done by 2015.  As they prepare to electrify the 
Midland route, the ideal opportunity has arisen to get the job 
done.  Who better indeed to do it?  As the experts, not to 
mention the controller of the infrastructure we need to cross they 
will be in a prime position to help.  We are working towards a cost 
of £1m, again far more achievable than has previously been 
discussed.  This is because two previously recovered bridge decks 
will be used.  These came from Caversham Road in Reading.  They 
will be placed end to end over the Midland, with a central pier to 
support them creating a new single track route.  New abutments 
will be built north and south of the bridge, ready for future works.  
Ultimately, seeing steam trains carried aloft over a modern main 
line, while high speed units run beneath will be an incredible sight, 
one that captures 200 years of railway history. 

And once the track gets laid, there will be the need to design, 
construct and test the interface between the signalling systems of 
Network Rail and the GCR, to allow through running trains from 
either direction! 

Bridge to the Future  
By Tom Ingall 

So, now we need to raise one 
million pounds by 2015.  We are off 
to a fantastic start, with donations 
passing through the six figure mark 
in a couple of weeks.   

Donating to any cause is of course a 
personal matter.  We very much hope that 
you, too, can help us realise this opportunity.   

For further information, please head to 
www.gcrailway.co.uk/unify where you can 
also read more about the project.  If you prefer, 
please write to the  ‘Bridge to the Future’ 
Appeal, Lovatt House, 3 Wharncliffe Road, 
Loughborough, Leics, LE11 1SL, UK.   

More track and infrastructure means, of 
course, more signals to control it!  Our signal and telegraph 
department have built an award winning reputation for finding 
innovative and beautiful solutions to signalling challenges.   

With your support we can give them even more to be 
creative with.  You’ll be able to visit again and look at the 
bridge, and think, “I helped make that happen”.   

Thank you for your continued support and the GCR look 
forward to hosting many more technical visits in the years to 
come. 
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Perhaps the readers of IRSE NEWS recall the paper read during 
the meeting in London on the 13 of January 2010, when the 
meeting venue changed quickly to a hall outside the Birdcage 
Walk premises due to flooding of the electricity supply 
equipment after the heavy rain we endured in those days.  The 
paper that evening was read by Mr Jeroen Nederlof of ProRail, 
the Netherlands rail infrastructure provider, and concerned 
progress made in the never-ending struggle to increase safety 
on level crossings in The Netherlands.  It was a good moment to 
do that, as the number of fatalities had tumbled from around 
seventy in 1984 to around fifteen in 2009.  The level crossing 
fatality score at the end of that same year would be much better 
again, just 8.  This remarkable progress had been achieved 
through sustained high investment in level crossing safety, e.g. 
all Automatic Open Crossings (AOCs) had been converted to so 
called Mini-Automatic Half Barrier (AHB) installations with 
technically improved equipment including quickly flashing LED 
road signals and highly reflective aluminium barriers 
incorporating flashing LEDs.  Naturally that improved equipment 
urgently found its way to existing AHB installations as well.  
Further improvements dealt with road traffic approach to the 
level crossing, raised median kerbing, traffic humps and 
narrowed lanes across the level crossing deck, whereby road 
users were separated according to their means of transport.  It 
had been calculated that cutting the incident levels would 
improve by a factor 10; instead of an incident every 3 years one 
could expect an incident every 30 years (the truth being that 
even in the worst years there never were crashes within three 
years on the same level crossing on average, at present the 
average time between two collisions on the same level crossing 
is in fact no less than 65 years) and this made the spending of 
several tens of millions of Euros worth its while to the Dutch 
government.  Another safety-related measure that drew interest 
that evening was Mr. Nederlof’s description of the provision of 
Automatic Double Barrier (ADB or four-quadrant level crossing 
protection equipment) with radar obstacle scanning with which 
three level crossings had been fitted as test beds.  Perhaps 
readers may also remember the presentation of a computer-
generated animation of crossing occupation conflicts on a city-
centre level crossing near the station of a smaller Dutch city 
somewhere in the northern Randstad area.  It showed how the 
proposed dense train timetables (timetable free train travel) 
generated the sort of rail traffic crossing occupation that made 
crossing use by road users excessively time-consuming, not to 
say justifiably irritating. 

In line with this development an article was published on 
page 11 of IRSE NEWS issue 191 of July/August 2013 under the 
heading Shorter Waiting Times At Level Crossings.  It described 
how ProRail is studying shorter waiting times at approximately 

125 AHBs in The Netherlands.  Whilst the amount of incidents 
on level crossings still fell during 2012, the amount of fatalities is 
on the increase again and it was found that in 99% of the cases 
the responsibility rested with the road users that did not watch 
out properly or took unwarranted risks.  As an aside, this proves 
that the former 65% of road users who made genuine errors had 
been successfully dealt with by implementing the described 
measures taken during the previous years.  ProRail, so to say, 
had run into the bottom line of hard cases and at present works 
unceasingly to find ways to tackle the management of this 
misbehaviour.  From international as well as own experience 
ProRail is convinced that perceived -not necessarily the real- 
waiting time at the level crossing is a key factor and initially a 
promising lead appeared to be issues governed by the presence 
of a station close to the AHB level crossing (1 kilometre or less, 
the train braking distance) versus an AHB in plain line.  In the 
case of a nearby stopping point the speeds of the passing trains 
varied sharply and increased waiting times, plus additional 
uncertainty about whether e.g. a train in the platform would 
depart or whether a train was approaching at all or not, 
increased the likelihood of undesirable initiatives from the side 
of the road user.  These are internationally proven factors that 
increase risk-taking in road users at level crossings.  More 
importantly, however, any level crossing operator has to deal 
with the ineradicable fact that a number of people exist who 
appear unable to control themselves no matter what, whenever 
and wherever they get stopped in their progress.  On notably 
that particular issue this lead unfortunately turned out not to 
provide the panacea it promised.  As nevertheless something 
had to be done with some urgency to stem the rising tide of 
deaths at level crossings ProRail once more started its yearly 
media information campaign about level crossing issues, this 
year called “Take a Break at the Barrier”.  In the meantime, 
however, twelve level crossings were made test beds for 
shortened waiting time at the barriers, governed by local 
circumstances, and from the positive result another 
approximately 110 AHBs will be treated this way.  The necessary 
planning should be concluded by the end of 2013.  As thing like 
repositioning of signals etc. are part of the deal, some one 
million Euros have at present been earmarked for this 
campaign. 

Quite another campaign follows on from the drive to alter all 
the AOCs into AHBs.  It was found that simple mistakes by 
otherwise good-willing road users still were possible at public 
Open Crossings (passive safety measures only) in footpaths and 
bicycle tracks across the passenger rail network.  As mishaps on 
these crossings carry almost guaranteed fatal results, ProRail is 
now engaged in providing their successful mini-AHBs at 
approximately 120 of such minor public crossings as well, 
despite the fact that removal or replacement with a split-level 
crossing as a policy has priority.  There is no set budget for this 
drive and as a result the pace of the conversions is dependent 
on available funds from year to year.  Interestingly, however, in 
pursuit of better safety ProRail ran into the existence of a 
standardised Belgian manufactured pedestrian/bicycle tunnel 
which possibly could be fitted for about the price of an AHB 
conversion of an open crossing.  Watch this space. 

The Continuing Story of Level Crossing 
Safety in The Netherlands 

By Jeroen Nederlof, ProRail, Utrecht NL,  
with assistance from Peter van der Mark 

LEVEL CROSSING SAFETY   
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Another important change in level crossing safety in  
The Netherlands could be an improvement in the way ProRail 
and the national and local road authorities deal with humped 
level crossings versus the existence of long road vehicles with 
low free height between the underside of the vehicle and the 
road surface, the so-called low-loaders.  When these vehicles are 
loaded it is usually with heavy plant and they are forever at risk of 
grounding on badly profiled level crossings.  It was unfortunate 
international experience rather more than once that these 
obstacles are extremely dangerous for a train to run into.  Up to 
now the Dutch railway and road authorities worked quite 
independently on the subject of such special heavy road 
transport.  Through the years the railway authorities decided to 
pay for improvements to some roads across level crossings as 
they did not want to countenance the existence of such obvious 
risk to train safety.  From their side, when issuing permits to run 
a heavy transport the road authorities took certain dimensional 
restrictions and weight of the road vehicle in consideration but 
whether the vehicle involved was a low-loader was, strangely 
enough, not part of their criteria.  Making this an integral part of 
such considerations is finally being looked at on the request of 
ProRail.  Additionally, the government is looking at providing 
funds to improve level crossing road profiles to increase safety 
and improve the flow of road and rail traffic, provided that 50% 
of the necessary budget to improve a level crossing is put forward 
by the municipal or provincial road authorities.  Sideways this 
might influence decisions on taking badly profiled level crossings 
for low-loaders in consideration for improvement, especially 
when used by such traffic on a regular basis.  This particular 
activity is not yet bearing fruit but the understanding is there and 
the lines of communication are open. 

So what about those four-quadrant half barrier installations 
with radar obstacle detection?  ProRail received quite a few 
requests for information on these installations through the years 
and their experience might be of use to colleagues elsewhere.  
The first pilot installation was installed at Bilthoven in the multi-
track route between Utrecht and Amersfoort.  Rail traffic along 
this core-corridor is intense whilst road traffic is substantial but 
normally not so that excessive inconvenience would be caused in 
case of things going wrong, also because an alternative level 
crossing was available fairly close by at Bilthoven station.  The 
way the operation of this installation was laid out was as follows: 
The radar obstacle scanner had to release the level crossing 
closure warning signals for the trains, for which reason the  
strike-in points had to be moved away from the crossing deck to 
ensure sufficient braking distance for approaching trains.  That 
caused the barriers to be closed rather early and in turn 
extended the waiting times for the road users (an illustrated 
article that Stanley Hall wrote for IRSE NEWS about this 
particular crossing pointed out this issue).  Newspaper articles 
began to mention the excessive waiting periods and fuelled 
popular anger at this waste of their time.  Worse was that the 
release of the warning signals by the radar scanner too often was 
delayed or didn’t happen at all, whilst no obstacle was ever 
reported when the train approached the level crossing at very 
low speed in all the eight years that the crossing was operated 
this way.  But this issue did cause severe delay to trains, with a 

1. The existing situation along a non-paved lane through the woods. 
 

2. The newly installed mini-AHB installation. Please notice the discrete 
posts in the centre of the lane to prevent motorised traffic from using the 
crossing. 
 

3. Further enhancements to prevent access to the railway line by cattle and 
dog walkers who indeed appear to have a predilection to use the rail 
cesses for that purpose.  

1 

3 

2 

heavy impact on the national timetable, whilst crossing closure 
times to road users under these circumstances became excessive 
as well.  The problems clearly had technical as well as climatic 
issues as background, e.g. during snow and heavy rain equipment 
faults tended to become an irritant straight away.  To counter the 
problems in 2007 a new ADB operation concept was launched, in 
which the strike-in points were moved back to the normal 
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LEVEL CROSSINGS 
distance for an AHB, but the radar scanner would initially 
stop the barriers closing in case it detected an obstacle.  If it 
then found that the crossing deck had cleared the barriers 
would be allowed to come down and would not open again 
until the train had passed.  Signals influencing train 
operations were no longer provided with this set-up, which 
clearly functioned more like a normal AHB and the accident 
risk was very similar as a consequence.  Unfortunately, 
popular perception of this fundamentally altered concept 
suffered from the bad image of the old situation and there 
was the additional detrimental fact that the scanner now 
tended to keep the exit barriers open far too often, thus de-
facto making an AHB out of this expensive installation.   

This in itself not unsafe situation was not properly 
understood by the public and, more importantly, by the 
train drivers, who stopped and reported a crossing failure.  
This kept causing delays whilst the media once more had 
field days reporting the "muddle" ProRail had got itself into.  
That furthermore the intricate German equipment was not 
nearly as robust as the fairly simple US based technology 
that is used as a standard in The Netherlands was a serious 
additional problem.   

The final nails in the coffin were two bad accidents on 
the original four-quadrant ADB crossing in Bilthoven.  These 
generated yet another bout of media hysteria, calling the 
crossing the most dangerous crossing in The Netherlands 
whilst the objective was to have the safest.  Bearing in mind 
that one of these two accidents happened almost the day 
the mentioned changes in the way the crossing operated 
came into service, as well as looking at the rather peculiar 
circumstances with respect to the responsibility of the road 
user involved, this was quite a tragic conclusion to 
experiment with the four quadrant auto-matic level crossing 
with obstacle detection in The Netherlands. 

The ADB in Bilthoven was reduced to a normal AHB in 
2011 and a tunnel is planned for 2014.  The second ADB 
project in Diemen has much the same problems and the  
3-track crossing is going to be reduced to normal double 
track whilst the crossing will imminently be replaced with a 
tunnel anyway.  The third ADB in Almelo gives no reason for 
complaints but the upkeep of the equipment is substantially 
more expensive that that of a standard AHB.  Considering 
the location, road use and train frequency this ADB is in fact 
a matter of politically instigated safety overkill and a properly 
laid out AHB would have no negative impact on road user 
safety.  In short, the experiment with four-quadrant 
automatic level crossings with obstacle detection in  
The Netherlands foundered on:  

A) Equipment reliability problems;  
B) Equipment complexity that aggravated the 

reliability problems; and  
C) A lack of understanding of the concept within 

circles of road users as well as professionals.  As 
indicated there will be no implementation of 
further ADB’s, if anything a split-level type of 
crossing is the most likely successor to an AHB if 
the train and road traffic frequencies would 
warrant the installation of an ADB. 

Siemens has secured a 260m contract from Swiss federal railway 
operator SBB to support and further develop its Iltis traffic manage-
ment system.  Under the deal, Siemens will continue to support and 
develop the Iltis traffic management system until the end of 2025. 

Iltis is currently managed from more than 25 locations and the 
services are being replaced by four regional centres in Lausanne, 
Olten, Zurich Airport and Pollegio to manage all operations across 
the SBB network from 2016.  Consolidation of management to four 
centres is expected to improve communication and coordination in the 
event of disruption so that corrective measures and the provision of 
travel information can be quickly coordinated. 

INDUSTRY NEWS 

SBB's rail traffic management system 

As part of the ArRiyadh New Mobility (ANM) consortium, Ansaldo 
STS has been awarded a contract to build the longest line of the new 
metropolitan system in Riyadh (Line 3, or the Red Line), which runs for 
40.7 km from Madina Al Munawara to Amir Saad bin Abdul Rahman 
Al Awal Road. 

The contract is worth approximately USD 680 million for Ansaldo 
STS, and there is also an option for a further sum of around  
USD 249 million for the next 10 years of maintenance.   

The implementation phase is expected for five years. 

New Metro System in Saudi Arabia 

+44 (0) 1325 462722
: Info@hwilliams.co.uk

www.hwilliams.co.uk

For all your engineering and 
signalling needs.
• Product approved signalling 

switch gear SafeBox
• Mimic panels
• FSPs
• Fully wired location cases
• Fully wired REB's
• Control panels
• DNO's, points and switch heating
• Fishplates
• Treadles

Where 
simple 
works...
It takes 130 years 
experience to make
the solution, appear
simple.
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IRSE MATTERS 

Inauguration of the IRSE  
Malaysian Section 

The inauguration of the newest IRSE Local Section took place in 
Kuala Lumpur, Malaysia on the 10 September 2013.  

Taking advantage of the opening of the Rail Business Asia 2013 
conference being held at the time, and in the presence of the 
Prime Minister of Malaysia, the President, David Weedon signed 
a Memorandum of Understanding with the Land Public Transport 
Commission (SPAD) of Malaysia to co-operate on the develop-
ment of professional competence for signalling and control 
engineers and technicians in Malaysia.  

The Prime Minister of Malaysia, Y.A.B. Dato’ Sri Mohd Najib 
Bin Tun Haji Abdul Razak then formally inaugurated the IRSE 
Malaysian Section by signing a plaque to commemorate the 
inauguration and was presented with a memento of the event, a 
working model four aspect colour light signal, kindly donated by 
Unipart Rail at York, by the President.  The President was 
accompanied by Colin Porter, the Chief Executive and 
Buddhadev Chowdhury, one of the IRSE Council members.  

A full report will appear in a future IRSE NEWS. 

Revised Memorandum & Articles of Association 
The Memorandum and Articles of Association are the governing documents for the Institution. They provide the legal framework 
for the operation of the Institution, and can only be changed with the approval of the corporate members of the Institution. They 
were last updated in 2002, and following on from the work done by the Council to implement the 2010-14 IRSE Strategy, it is 
necessary to make some fairly small revisions to the documents.  

     Well initially, they were thought to be small, but in practice they have had to be also updated to reflect changes to the 
Companies Act in the UK as they have to comply with that Act, and this has led to a larger number of administrative changes 
also. Essentially, the objective was to simplify the membership structure by combining the grades of Associate and Student into a 
new grade called Affiliate, and broadening the definition used for the term “profession” to make it more inclusive of the many 
specialisms involved today in railway signalling, control and communications. 

     To these changes have had to be added provision to enable, with specific safeguards, payments to be made to those 
Council members who undertake work for the Institution which is quite separate from their role as elected Council members, and 
which also permit payment to be made to people who are related or connected in some way to one of the Council members. 
These specific clauses have been  considered very carefully by Council given the potential risks and sensitivity of the issue before 
being included in the proposed changes. 

     The revised Articles will be put for approval to an Extraordinary General Meeting to be held on the 13 November in 
London just before the Technical meeting, and full details of the proposed changes are included with this issue of IRSE NEWS.   

Colin Porter, Chief Executive  
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1. Inauguration plaque signed by the Prime Minister of Malaysia  

2. Signing of the Memorandum of Understanding   

3. Prime Minister of Malaysia with David Weedon  
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INTRODUCTION 
The second and Winter Technical meeting of 2013 was held 
Launceston, Tasmania on the 19 & 20 July 2013, the theme being 
“Low Cost Signalling & Train Control Systems”.  The theme 
was particularly relevant as the state of Tasmania (being an 
Island) has no direct connection with the Mainland Railways of 
Australia and therefore is a small self-contained railway devoid of 
any signalling like the major state railways.  In fact it is similar to 
many short haul lines that exist in North America and thus train 
movements are similarly controlled.  The format of the meeting 
followed the well-established practice of Technical Papers on the 
Friday, a formal dinner in the evening with the Saturday spent 
visiting Technical and interesting sites.  A separate formal 
programme for the partners had not been arranged for the 
Friday and Saturday but transport was provided for them to 
sightsee as they wished.  There were 45 members and 13 non-
members who attended the Technical Meeting which was held at 
the Country Club of Tasmania which also was the venue for our 
Sponsor’s Trade Strands and exhibitions.  The Meeting was 
chaired by Robert Baird, the Australasian Chairman who 
welcomed the delegates to the meeting and introduced the 
Speakers. 

THE MORNING SESSION 
After the Chairman’s opening remarks and introductions the Key-
Note address was given by Damien White the Chief Executive 
Officer of TASRAIL, the Government owned and operated 
Railway in Tasmania.  Damien started by giving his background.  
He was a 32 year Railwayman who started with the South 
Australian Railways, graduated to the Commonwealth Railways 
and thence via the Darwin-Alice Springs railway to head up 
TASRAIL.  His vision was for the Tasmanian railway to be “a world 
class, vertically integrated short haul Railway”.  He went on to 
give some facts and figures.  TASRAIL is looking to double its 
freight volumes across the state over the next decade to ensure 
it becomes the number one supplier of choice in the Tasmanian 
freight market.  It moves about 100 000 tonnes per week of 
Minerals, Cement, coal, paper, Zinc and Logs.  It also moves non-
time critical groceries.  This is accomplished with around 140+ train 
services a week on a rail system that consists of 580 route km.  
All this is done with less than 200 staff.  He also said an ambitious 
capital works program being rolled out would place the state 
government-owned company in good stead moving forward.  
The CEO told the meeting about the $79 million Brighton 
transport hub (Just north of the capital, Hobart) presently under 
construction was just one of several projects being carried out 
and that the company's new Train Control system would help 
streamline increasing freight movement numbers.   

Damien went on to say “The Australian rail industry is keenly 
following our progress throughout our comprehensive above and 
below rail transition.''  He told us how a competitive rail network 

generates direct and indirect economic benefits through up and 
downstream employment, safer roads and also reduces 
associated road and environmental costs.  At present we are 
responsible for removing more than 100,000 B-double truck 
movements a year from our roads.  TasRail is also ideally 
positioned to benefit from the transition to a low-carbon 
economy as our new locomotives, arriving from the end of the 
year, use 25 per cent less fuel, emit less carbon and have a 
hauling capacity 45 per cent greater than our existing ones.'' 

Finally the TasRail CEO talked about new developments that 
would allow an extra 3.5 million tonnes per annum to be carried 
per year from next year. 

The next speakers to be introduced were Brenton Atchison 
from Invensys Rail Systems (Victoria – now Siemens) and David 
Baker, TasRail Project manager who presented their joint paper 
“TasRail Train Control Upgrade Project”. 

The paper described the current project to upgrade the 
TasRail Train Control system.  Commencing in October 2012, the 
project was part of a larger infrastructure renewal program for 
the TasRail network.  The current TasRail Train Control operations 
were based on Track Warrant Control using verbal radio 
communications to grant authorities to trains and track vehicles.  
The upgraded Train Control System is based on North American 
Positive Train Control (PTC), and combines a graphical Train 
Control Centre with electronic communication to onboard 
computers equipped with display and GPS location.  The solution 
allows for communication and monitoring of electronic track 
warrants and provides an example of applying current technology 
to support improved safety and capacity for a Train Control 
system in a cost-effective fashion.  TasRail has a single network 
access Control Centre (TCC) located in Launceston and is staffed 
24 hours a day, 7 days a week by a dedicated number of train 
controllers.  The TCC monitors the network and network users 
through a dedicated state-wide single voice radio system, which 
is soon to be upgraded to a digital system. 

Morning tea was then taken which also allowed members to 
network and view the exhibitions provided by the Sponsors. 

Two papers were then presented in the remaining morning 
session.  First was a presentation by Graham Hjort from GM 
Control Systems, 4Tel P/L who talked about “Improving Safety 
and Reducing Costs in the NSW Country Rail Network”. 

Graham explained how operation and maintenance of the 
Country Regional Network (CRN) was transferred to John 
Holland on 15 January 2012, with train control functions shifting 
to a newly created CRN control centre at Mayfield. 

This centre was fitted out specifically for train operations with 
all supporting train control technology.  4Tel was contracted to 
deliver all train control technology, including: train control 
systems (Train Order and Rail Vehicle Detection), telemetry 
systems, voice and train communication systems, supporting 
systems for operations, maintenance, and data networks for all 
system and operational connectivity.  All design, procurement, 

AUSTRALASIAN SECTION 
Report and photos by Tony Howker 

Winter Technical Meeting Launceston, Tasmania, 19 & 20 July 2013 

“Options for Low Cost Signalling & Train Control Systems” 
“Can we be more cost effective?” 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 193  |  OCTOBER 2013  21 

installation, configuration, testing and commissioning was done 
within a 12 month mobilisation period to enable operations to 
commence on 15 January 2012. 

4Tel provides ongoing support for the CRN control centre 
systems including the provision of a 24/7 technical support desk 
working directly with the network control staff.  All systems have 
been configured with system health monitoring and logging, in 
addition to alarm management provided via 4Site. 

After 18 months of operation, the benefit of 24/7 onsite 
maintenance and supporting structure is now being realised.  
System availability exceeds all targets and industry benchmarks.  
With callout reductions and improved health monitoring, the 
costs for support of train control and signalling infrastructure is 
now being reduced.  Graham went on to explain in detail how 
the operation had been set up, run and maintained and what sort 
of equipment had been supplied. 

This was followed by a presentation jointly by Chris Truscott 
and Keith Walker from Aurizon Rail (formerly QR National).  They 
talked about a new development trialled by QR called “Vital 
Disabling Panel (VDP) for Improved level Crossing Safety 
during maintenance”  

The presenters started by telling the audience that one of the 
most dangerous areas in the Australasian  Network are level 
crossings.  Maintenance activities in this area add to this risk and 
these activities to a large extent have been ignored.  All Railway 
Authorities have processes in place to protect Motorists during 
level crossing maintenance activities by not closing the road to 
Motorists unnecessarily or for extended periods.  As the Vital 
Disabling Release (VDR) is tested during the initial commissioning, it 
can subsequently be applied to the crossing in a safe and timely 
manner by non-Signalling Staff after the appropriate training e.g. 
Track Protection Officer (TPO) who is in charge of the worksite.  
These processes also protect maintenance machinery operating 
in the vicinity of the level crossing.  All this is because most 
Australasian Railways apply temporary wiring and false feeds to 
crossing circuitry for the period of the possession.  This in turn 
calls for expert resources to be available to check out this wiring.  
QR National felt that by introducing a VDR which it would 
provide a structure to managing risks from both a cost and more 
importantly a safety perspective.  Maintenance Engineering Staff 
have recently requested that the installation of VDRs become 
standard practice in all level crossing design.  A cost/benefit has 
been investigated between the existing operation and the VDR.  
There is a reduction in labour expenses and improved safety 
after a VDR is installed.  VDRs are now standard in all new 
crossings as well as retrofitting existing installations. 

Lunch was then taken followed by exhibition viewing and 
more networking! 

THE AFTERNOON SESSION 
The Afternoon session then got underway as The Chairman 
introduced Michael Strike from Selectrail who gave an account 
of “Using Axle Counters for Block Controls – The Australian 
Railways Track Corporation (ARTC) Experience”  Michael 
introduced his presentation by stating that utilisation of axle 
counters over the last two decades has been expanding to 
encompass many signalling and non-signalling applications.  
Their uses range from simple triggering devices for wayside 
equipment such as hot box detectors and weighing systems, to 
more complex train detection systems for train signalling. 

The use of high quality fail safe (SIL4) axle counters for 
occupancy detection have been widely applied in Australia for 
short track sections where communications are reliable and 
visual clues provide an extra level of safety confidence.  Life 
cycle costs can be substantially lower with axle counters when 
compared to other technologies and with advancements in 
technology; capital costs can also be reduced. 

Longer block sections introduce an extra degree of design 
and procedural complexity.   In the past, it has been difficult to 
appreciate the benefits of axle counters in these longer sections.  
The experience of the Australian Rail Track Corporation with 
small scale applications has allowed development of good 

1. Robert Baird (Chairman on right) presenting a commemorative plaque to 
Damien White, CEO of TasRail 

2. Keith Walker presenting his paper on “Improved Level Crossing Safety 
during Maintenance” 

3. John Skilton from KiwiRail presenting his paper “Cost Effective Signalling  
in New Zealand” 

4. Robert Baird (on left) presenting a commemorative plaque to  
Richard Flinders, Invensys now Siemens, for his paper on “Point Operating 
Mechanisms” 
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operating procedures and the confidence to expand their use to 
block sections on the Spencer Junction to Tarcoola Line in South 
Australia.  He then gave several examples of use by ARTC.  The 
most interesting example being the installation on the trans-
Australia line between Port Augusta and Tarcoola, a distance of 
408 km with 13 crossing loops which forms the main rail corridor 
between Port Augusta and Darwin and Port Augusta and 
Kalgoorlie.  The number of detection sections (equal to a track 
circuit) was 140 with the shortest section being 30 m (over points) 
and longest being 27 km.   

This presentation was followed by a paper entitled “Cost 
Effective Signalling – Sweating the Asset in New Zealand” 
given by John Skilton, Kiwi Rail (NZ).  John started by stating 
that generations of signalling engineers have been subjected to 
accusations that signalling is too expensive.  His paper examined 
some of the techniques that have been applied in New Zealand 
to provide cost effective signalling and train control systems.  He 
also gave case studies for the use of common SCADA platforms 
for train control and the use of traffic light based level crossing 
systems in yard areas.  John concluded with a brief look at some 
trends in the signalling arena that may impact on the cost of train 
control systems in the future. 

The final paper after the lunch interval was given by Hugh 
Hunter from the Frazer-Nash Consultancy.  His presentation was 
called “Keeping the cost of projects low – benefits from using 
Systems Engineering”.  Hugh began his presentation by telling 
the members that we often read press statements slating a range 
of engineering projects for wasting taxpayer money.  These are 
normally the results of failed or problematic projects which are 
cancelled, or projects which are having major issues and are 
suffering from features such as schedule overruns, project 
budget overruns or late variations to the scope.  These problems 
are often caused by: Ambiguity in the initial scope and 
requirements; and/or requirements analysis not being performed 
at the project initiation phase; and/or the system requirements 
not having been agreed and signed off before the work begins; 
and/or risk analysis having not been fully addressed; and/or 
verification and validation of the system not being complete. 

Systems engineering provides processes that are used to 
address these project problems.   

He went on to explain that a systems engineering approach is 
not often fully embraced in many rail projects.   This is in stark 
contrast to most other engineering domains, which have now 
been through the discussion of the benefits of systems 
engineering and have embraced it, enjoying the benefits that it 
brings to their projects.  Hugh then went on to introduce the 
topic of systems engineering, addressed its benefits and showed 
that a systems engineering approach to projects could be used 
to reduce system development costs. 

Afternoon Tea was then enjoyed which gave the members 
the last opportunity to view the exhibits. 

The Chairman then introduced Richard Flinders, Invensys Rail 
Systems (Siemens).  Robert explained that at least once a year at 
an Australasian Technical meeting the Committee likes to see a 
paper presented which explained basic principles.  The paper 
this year was “A Point of Principle – A paper on Point 
Operating mechanisms”.  Richard explained that his paper was 
one of a series that covered basic principles.  These were to be 
presentations that took a basic signalling/telecommunication 
subject and went through the principles of use and operation.  
They were to be aimed at younger members and those who had 

5. Robin Walpole, Chief Engineer, TasRail, welcomes the IRSE Party to TasRail’s 
HQ and Train Control Centre 

6. Brenton Atchison, Invensys (now Siemens) demonstrating the Train Control 
System now being commissioned on TasRail. Note the Drivers Cab Unit on 
the table as well as the control and indicating VDUs. 

7. The usual group Photo taken at Parattah crossing loop, looking at the 
trailable facing point mechanical claw machine. Richard Flinders is giving 
the” lecture” with various members such as Peter Burns & John Skilton 
looking on. Brian Luber seems to be more interested in the point indicator. 

8. Richard Flinders again explaining the operation of the Claw Lock points, this 
time moved by an electrically operated dual-controlled point machine. 
Other members can be seen in the background looking inside a location 
case. These points are at the entrance to the Brighton Freight Hub recently 
commissioned and open for business. 
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recently joined the profession.  However it is to be hoped that 
maybe they also passed on some new information to older 
members as well.  His paper looks at point operation (also known 
as switches, layouts and turnouts) and discusses some of the 
methods of moving points both mechanically and electrically.   
He also described the various means of detecting that the points 
have moved to the required position and that they have been 
prevented from moving as a train passes over them.   

By necessity, some Civil Engineer’s terms have been used in 
this paper!  

Richard went on to tell us all about point machines, local and 
from abroad, he also discussed standards from the USA and 
Europe, types of switches, moveable diamonds double compounds 
etc., etc.  All in all a very interesting subject and of use to both 
old and new members! 

The final Paper of the session was given by Phil Nankervis 
from HRD P/L (Vic).  Phil talked about “Managing the Compet-
ency of Signalling & Telecommunication Engineers and 
Maintainers”.  He started off by telling the audience that rail 
signalling staff competency is critical to ensure that not only are 
staff able to perform the role they are employed but also in 
accordance with legislation, industry standard, licensing and 
regulation.   
He then went on to say that both national regulators and  
Authorised Railway Operators today require competency based 
schemes be implemented to identify current competence to 
perform rail signalling related work.  The national competency 
framework provided a well-developed system for identifying and 
managing competency.  Phil gave many examples of competency 
systems and how they were managed in the present Australian 
scene. 

The Chairman, Robert Baird then thanked all of the presenters 
and made momenta presentations to show the IRSE’s gratitude. 

The Technical proceedings were then followed by a 
Conference dinner in the Clarendon Ballroom with Partners 
present as well as members.  As usual at these festivities, the 
Chairman thanked all of the Sponsors for their support and the 
local Victorian Organising Committee.  It goes without saying 
that being an Australasian event; much wine was enjoyed with 
the food! 

TECHNICAL VISITS 
On the Saturday Technical visits had been arranged with the 
coaches starting in Launceston and finishing in Hobart.   

The first visit was to the TasRail Operations Centre and 
Train Control.  This was housed in a modern building situated in 
a light industrial estate, and had previously been a Telecom Call 
Centre for Tasmania.  TasRail took over the building on a long 
term lease when Telecom vacated it and kept all of the existing 
offices and furniture previously used by the call centre!  Mind 
you there were only three glass walled offices, one was used for 
train Control and the others were used by the TasRail CEO and 
his Financial Director.  Head office staff numbered all of 30 souls 
including the train controllers!  Very efficient.  Perhaps some 
other railways should note! 

After viewing the Train Control System in use with a very 
helpful train controller the members were also allowed to visit a 
simulator system and try their hand!  Morning tea and beautiful 
biscuits were also provided.   

The coach then set off south to Hobart at the southern end 
of Tasmania via a major junction to observe some trains followed 
by a visit to a historical station (Parattah) with the latest in level 
crossing technology.  Here everyone we pleasantly surprised to 
be greeted by the female senior maintenance technician, who 
explained everything that the members wanted to know.  The 
coach then carried on to Brighton Intermodal Hub where Lunch 
was taken followed by an inspection of the interesting signalling 
and control systems for entry and exit to and from the Hub.  
Most members then were taken to Hobart Airport for flights 
back to mainland Australia whilst the rest and their partners 
explored Hobart, had dinner in a local hostelry before journeying 
back to Launceston that evening.   

An interesting conference in a very scenic country – even 
though the whole of the Tasmanian Railway has no signals! (It 
does have point machines though, either worked by local 
pushbuttons or remotely from the cab of the loco, and of course 
it does have track circuits either to protect point machines or 
work level crossings!) 

In countries as large as Australia and New Zealand, technical 
conferences require time and monies to set up and organise plus 
the travelling costs for all attendees.  None of this could happen 
without the support and sponsorship by the various parties in the 
Industry.   

For the Meeting in Tasmania the following organisations 
were involved either by exhibiting trade displays, advertising or 
sponsoring teas, lunches, dinners and drinks.  For this support 
the Australasian Section is truly grateful.   

The companies in involved were, Ansaldo STS, Aurecon 
Boleh Consulting, MGB International Ltd., Opus Rail, Pilz 
Australia, PYB Consulting, Rail Personnel P/L, RCS Australia, 
Selectrail, Siemens Ltd., Weidmuller P/L and last but not least, 
Tasmanian Railways.    

Finally the local IRSE committee for Victoria organised the 
whole Meeting and thanks must be given to Robert Baird 
(Chairman), Brett Baker, Richard Bell, Steve Boshier, 
Cassandra Gash, Tony Howker, Michel Lawrie, Brian Luber, 
Glen Miller, Gary Pallister, Andrew Reid, Mario Rodriguez,  
Ian Roulstone and  Nick Thompson. 

9 

9. Another view of the dual point machine showing the short hand/motor 
selector lever plus the longer lever for mechanically moving the point blades 
with the selector lever in the hand position. Note also steel sleepers – 
TasRail has a programme to install steel sleepers throughout the network. 
Approx. 75% of all sleepers are now steel. 
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Track Feed Relay, Ditton Freight Yard 
When we commissioned Ditton SSI signalling, circa 1999, there 
were a few outstanding test logs.  One concerned the more 
than allowed residual voltage on a short Track Circuit (TC) over 
a set of points in the yard.  Never mind that this was a very 
short TC on a slow speed non-passenger track in a freight yard 
frequented by heavy locos and regularly used wagons, a Track 
Feed Relay (TFR) had to be fitted.  This came to the notice of a 
colleague on the Zone (as it then was) who ruminated that 
‘somewhere in the standards’ it states that the TFR had to 
have a separate data channel from that of the Track Relay (TR) 
back to the SSI.  He diligently spent some time to find this and 
bring it to my attention, as D & CE (signalling) for the work. 

This would have meant refitting of the data for the whole of 
the box, involving the adjacent 90 mph passenger line, with all 
its attendant risks and expense.  There was no way that I was 
going to allow this, just for a TFR in the yard.  It would have 
been absurd.  The two relays, TR and TFR, would be next to 
each other in the same Relocatable Equipment Building (REB), 
and could easily utilise the one existing data channel for the TC. 

So a derogation was sought.  Three years later, this still had 
not been forthcoming.  During this process, which only 
seemed to progress on prodding, such questions were asked 
as to why we needed a TFR.  This was not the point; the 
derogation was purely about a common data channel for the 
TR and TFR.  Meanwhile, the alleged risk of the original test 
log remained (not that the risk actually concerned me) and we 
did not have final sign-off for the signalling by Her Majesty’s 
Railway Inspectorate. 

By now of course I was well and truly on other work and 
should not have been spending time on Ditton, long since 
‘finished’ and the accounts closed.  So, having got the deroga-
tion, now what?  In the ‘olden days’ I would have done this job 
in an afternoon myself, with a couple of local technicians.  All 
that was involved was to run two track leads into the nearby 
REB, install two relays (the derogation insisted on a Track 
Repeater Relay, I know not why) in existing spaces and a bit of 
internal wiring, followed by updating the locally held records.  
With the current regime we have to source the records, a third 
party to prepare the design, obtain my approval, do the 
installation, have independent testers test it, update and 
return the records, also project paperwork unless we manage 
to circumvent it.  I cannot recollect the astronomical quote for 
this miniscule job; it was certainly over £20k.  Where was this 
to come from?  Meanwhile still no TFR.  Fortunately salvation 
came in the shape of Ditton remodelling, about four years after 
the resignalling.  The job was swept up into this work. 

After a saga like this, one reflects on why this standard was 
there.  Clearly with running line TCs, with TR and TFR in 
different locations some distance apart, it avoids inter-location 
wiring and with a TC failure gives the technician an indication 
where the fault may lie before going to site. 

But my situation, with the relays next to each other in the 
same REB? To rectify this the standard could be rewritten to 
read ‘may be’ rather than ‘shall be’.  I am sure this was the 
intent of the original author.  Accordingly, we attempted to 
have this change made to the standard.  But I doubt if it has 
actually happened. 

FEEDBACK 

Deal Street Junction Speed Restriction 
In mid-1998 the MVAIR (Manchester Victoria Area Infrastructure 
Renewal) project was nearing completion.  Manchester North SB at 
Salford Crescent was in operation.  There was just some track 
tidying to complete.  Amongst this was the removal of the 
connections into the old Manchester Exchange station at Deal 
Street.  One of the objectives of the work was to raise the 10 mph 
(16 km/h) speed restriction at Deal Street junction over these 
connections to 25 mph (40 km/h).  This awaited completion of the PW 
work, scheduled for 6 months later. 

The time came to raise the speed to 25 mph.  The signalling plan 
was back at records showing this speed, even though it was still ten 
on the ground.  In the Down direction away from Victoria there was 
no problem.  But in the Up direction the PW people refused to allow 
the increase approaching the remaining junction because of a few 
substandard sleepers on the approach to the new track work.  I have 
seen worse sleepers on lines with speeds higher than 25 mph but this 
was of no avail.  The 10 mph had to remain until they were rectified.  
The MVAIR project (still open at the time, we had just renewed the 
track) refused to do it as it was (just!) off the end of the project area.  
So a stand off developed, and the 10 mph restriction remained.  It 
remains to this day, 15 years later.  So we spent a lot of money with 
a redesigned layout with no speed benefit in one direction. 

I raised this issue periodically within Railtrack and Network Rail 
over the subsequent years, when I was still with them, to no avail.  
Once I was told that the bridges and the like would need reassessing 
for the increased speed.  We had done all that at the time of the 
MVAIR project!  Once somebody asked me why that 10 mph limit?  I 
thought at last, as someone else was taking an interest, may be five 
years later, something may be done.  But nothing came of it. 

On my commute to work into Manchester Victoria my train 
would proceed merrily at 25 passing a train off Ordsall doing 10.  
How absurd!  This really used to irritate me but I was powerless to 
do any thing about it.  These trains have been doing 10 mph for 15 
years when a lot of money had been spent to increase it to 25.  
Ironically it is in plain track, the junction itself is 25, although I am far 
from sure that the signage reflects this. 

The main problem here is projects sticking exactly to their 
remits.  For a tiny sum the offending sleepers could have been 
replaced as part of the track renewal at the time with nobody 
noticing it.  But to allow it to go on indefinitely since then is 
unforgivable, and shows a serious deficiency in the organisation 
somewhere.  25 mph (or more) will no doubt be finally realised when 
the Ordsall Chord scheme is completed, maybe 18 years after the 
original work. 

David Thornber (Fellow) 

It could be mentioned here that there is a real problem.  One 
does not know if a TFR is needed until after commissioning.  Then, 
with the current standard, if it hasn’t been altered, a data change 
after the event becomes necessary.  Should one provide TFRs up 
front everywhere to avoid this?  If my colleague had not diligently 
researched the standards we would have just gone ahead and done 
the job during the inevitable clear up operations after commissioning.  
Unless of course the testers recollected it! 

Thinking back, should I have applied for a derogation not to fit a 
TFR? Goodness knows what problems that would have caused. 

Shouldn’t the engineers involved be allowed a bit of discretion in 
circumstances such as these? 

David Thornber (Fellow) 
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What is next for you with IRSE?  
I will be a founder member of the IRSE Education and 
Professional Development Committee, which has its first 
meeting in October.  As training and development is vital for our 
sector, it is important IRSE takes a lead. 

Why is training so critical right now?  
My concern is the lack of experienced staff in traditional 
signalling and design, which will be exacerbated over the next 
five years because a significant number of people are close to 
retirement and will be leaving the industry soon.  There will be a 
vacuum, particularly for principal and senior designers. 

What should be done? 
Clearly, as an industry, we need to urgently invest in training the 
people we have so they can take on the roles of principal and 
senior designer.  Evidence of good training and career 
opportunities will help to attract new recruits.  Passing on 
expertise is also important.  With over 40 years’ experience in 
this industry, I am enthusiastic about sharing my knowledge with 
my staff and new employees at URS.  

IRSE NEWS Q & A: 
David Nye, URS  

David Nye is Head of Signalling and Telecommunications Engineering at 
URS and is outgoing chairman of the IRSE’s Western Section. 

What about encouraging new people into the 
profession? 
That is a given.  There are huge opportunities ahead because 
signal engineers are in such demand.  I know that people joining 
us at URS could move forwards in leaps and bounds and be 
running their own teams in as little as four years.  They will also 
have a superb opportunity to learn from those in the know 
before they retire.  It is a fantastic way to kick start a career.  

Tell us about your team at URS? 
Nationally, there are nearly 30 of us in the signalling team 
including two apprentices, which is an exciting development.  
We are aiming to grow to 40 so we are looking for new people 
to join us.  Among many other projects, URS is a major provider 
for Network Rail’s Switches and Crossings Renewal Programme, 
which can throw up some interesting challenges for signalling 
when track layouts change.  My team recently contributed to 
URS’s detailed design role on the award-winning fast-track 
Paisley Canal electrification project for Babcock Rail on behalf  
of Network Rail and ScotRail. 

What’s it like to work as a signalling engineer at 
URS? 
As we’re a global multidisciplinary consultancy, our signalling 
engineers are part of a truly integrated team focused on quality 
and delivery.  Working alongside permanent way and 
electrification designers, there is a real sense of teamwork 
between specialists pulling together for the good of the client.  
This environment fosters collaborative working and shared ideas, 
and is particularly important in optioneering, for example. 

For more details about career opportunities at URS, please visit  
www.ursglobal.com/careers or email UKRecruitment@urs.com 

ENGINEERING DIVERSITY CONCORDAT:  ENTER THE PROFESSIONALS 
On Thursday 12 September 2013, nineteen more Professional Engineering Institutions including the IRSE signed up to the 
Engineering Diversity Concordat committing to address the gender, ethnicity and disability gap affecting the profession. 

Led by the Royal Academy of Engineering, the Concordat is a voluntary commitment by Professional Engineering Institutions 
to take action to attract, recruit and retain people from increasingly diverse backgrounds into professional membership and 
registration. 

Analysis of those working across professional engineering shows that women make up 51% of the UK population but only 8% 
of the engineering workforce.  As regards ethnicity, while 20% of UK resident graduate engineers are from black and minority 
ethnic backgrounds, they represent only 6% of the engineering workforce.  These figures indicate the potential to address the 
skills gap of the UK’s industrial sector, which is expected to need 1.28 million science, engineering and technology professionals 
and technicians by 2020.  Professor Dame Wendy Hall DBE FREng FRS, Chair of the Engineering Diversity Concordat said “The 
ultimate goal of the concordat is to ensure our profession and its Institutions continue to thrive both now and in the future.  To 
do this, each and every one of us must play a part in attracting and retaining engineers from increasingly diverse backgrounds 
into professional membership and registration.”  

New signatories bring the number of Professional Engineering Institutions that have signalled their commitment to 
developing diversity in their membership to 26, out of a total of 36. This represents over 90% of the professional engineering 
registrant population altogether.   

The Academy is committed to partnership working across the engineering institutions and industry and is focused on 
bringing the different stakeholders together to develop actions, share good practice and make progress. 

In addition to the Concordat, over 40 employers from a number of engineering disciplines have joined the Academy’s 
Diversity Leadership Group.  The aim of the group is to develop a range of practical actions to widen the talent pool of 
engineers entering industry in the short term and for years to come. 

Diversity is a key theme of the Academy’s Engineering for Growth campaign, which aims to raise debate on the issues that 
prevent engineering making an even bigger contribution to growth in the economy and quality of life. 

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

Companion 
Ravindran V  Global Rail Malaysia  

Fellow 
Abdullah M S B Global Rail  Malaysia 
Beesley G M Railway Safety Commission Eire 
MD Hussain Z B Global Rail  Malaysia 

Member 
Bulgin N D Global Rail  Malaysia 
Ishima R International Consultants for 

Transportation Japan 
Mann A Siemens Nederland Netherlands 
Mathai J WS Atkins (India) India 
Mishra A K Atkins India 
Robson D DeltaRail Group  UK 
Wilson R D Siemens Rail Automation UK 
Yajamanam P R Global Rail  Malaysia 

Associate Member 
Abdul Rahman M H Global Rail  Malaysia 
Afonso A Thales UK 
Anderson J M Network Rail UK 
Beura B Mumbai Metro One   India 
Dade N V Siemens Rail / Invensys UK 
Duarte D G Thales Portugal Portugal 
Hassan N SERCO Middle East UAE 
Jaafar A Global Rail  Malaysia 
Khimavath R N Global Rail  Malaysia 
Lui K C MTR Corporation  Hong Kong 
Mohd Yusoff A R Global Rail  Malaysia 
Mukhopadhyay A Global Rail  Malaysia 
Singaravelu B Global Rail  Malaysia 
Srisakuldee A Bombardier Transportation Thailand 

Associate 
Abdul Rahim M F F Global Rail  Malaysia 
Dammur Bavikatti R R Global Rail  Malaysia 
Evangelista L John Holland Australia 
Gothadiya N Thales UK 
Harbage D A Network Rail UK 
Harris D J Network Rail UK 
Hodnett I S Self Employed UK 
Hoogenraad J Spoorgloren  Netherlands 
Jaswal D Bharti Airtel  India 
Lovelle P J Brookfield Rail Australia 
Misra S C Indian Railways India 
Moutinho A Signalling Solutions  UK 
Ng J S Siemens Malaysia Malaysia 
Quashie J Network Rail UK 
Raushan A K WS Atkins (India) India 
Robilliard B J Sydney Trains Australia 
Sadler J Siemens PLC UK 
Ting T S A Public Transport AuthorityAustralia 
Tullett J D Signalling Solutions UK 
Turley S J V/Line Australia 

 

Student 
AB Rahman M F Global Rail  Malaysia 
Bahrudin M A Global Rail  Malaysia 
Chen Z Carillion Rail UK 
Engku Mohamad E A F  Global Rail  Malaysia 
Izam N F Global Rail  Malaysia 
Kaing G Rail Control Systems  Australia 
Lehman S John Holland Rail Australia 
Lodz A R Global Rail  Malaysia 
Maznudeen M H Global Rail  Malaysia 
MD Yusuf M S Global Rail  Malaysia 
Mohamad M S Global Rail  Malaysia 
Mohd Khir M K F Global Rail  Malaysia 
Mohd Ramli F S Global Rail  Malaysia 
Musa Z B Global Rail  Malaysia 
Omran M K Global Rail  Malaysia 
Sahlan U S Global Rail  Malaysia 

TRANSFERS 
Member to Fellow 
Braithwaite L Signalling Solutions  UK 

Associate Member to Member 
Hughes I M Green Dragon Rail UK 
Lee K Y KVMRT Systems Malaysia 
Robertson N P S RCS Australia Australia 
Venkataswara Rao P E to E India 

Associate to Member 
Chiu W C MTR Corporation  Hong Kong 

Student to Member  
Hartley P J Transport for NSW Australia 
Kemp D J RailCorp Australia 

Accredited Technician to Assoc. Member  
Morgan I Atkins UK 
Siddals E Deltarail Group  UK 

Associate to Associate Member  
Bell P Parsons Brinckerhoff UK 

Student to Associate Member  
Beard M A Network Rail UK 

RESIGNATIONS RE-INSTATEMENTS 
Cottrell L R   McGill  A 
Lai K H H   Raghunathan K 
Power D D   Ujszaszi R S 
Sangeetha H 

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

Engineering Council Registrations 
Bradbeer T A  Final CEng registration 
Horton N P  Final CEng registration Current Membership:  4760 

MEMBERSHIP MATTERS 


