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I am writing this article fresh from returning from this year’s convention in 
France.  It is always good to see old friends at this yearly event, however, this 
year, it was also reassuring to see younger and new members attending from 
around the world.   

We have therefore decided to invite those younger members, many of 
whom received bursaries to assist them in covering the cost of attending, to 
provide the articles covering the event, for publication in the next few Issues 
of the NEWS.  Hopefully this will provide a modern viewpoint of this 
important event rather than a perhaps more traditional view from the older 
members!  IRSE NEWS is keen to promote and ensure that younger members 
are themselves encouraged to apply to attend at conventions in the future. 

     The editorial team are taking a break now until the September issue of 
IRSE NEWS.  We are always interested and keen to hear and learn from the 
world-wide membership about developments in the signalling and 
telecommunications industry.  This being the case, please send your 
comments and thoughts to irsenews@irse.org. 

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

     The editorial team look forward to receiving your feedback, pictures 
and comments regarding the Lyon Convention.  Thanks for your continued 
support. 

The Editor 
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TRAIN POSITION MONITORING 

SUMMARY  
This paper evaluates some next generation train positioning 
systems from the point of view of Maintainability, Reliability and 
their capacity for modern train control systems.  Traditional 
methods which may not be very user friendly in next generation 
train control systems are not discussed in detail but a 
combination of those can be used to improve capacity.  
Although train to track communication plays a vital role in train 
positioning and train tracking, this is not detailed here and work 
is ongoing to use them for Train to Track communication for 
most of the next generation methods.  Some current initiatives 
with latest technology in future train positioning are also 
provided. 

INTRODUCTION 
The positioning of trains plays a significant role in the system 
safety since positioning information is used for train separation 
and train control.  Train location determination is vital for 
providing route integrity and therefore collision avoidance in 
Train Operation since the earlier basic signalling systems.  The 
requirement of Train positioning is: 

 To ensure that track ahead is clear of all the vehicles.  
Switches/points could be operated and signals can be 
cleared for trains to move with the assurance that it is safe 
for the movement;  

 To detect the presence of a train and to lock the route 
ahead of it and ensure its safe transit. 

Earlier train location determination systems have been: 

 Visual Methods – Flags for track vacancy detection, driver 
see out of window for the end of train; 

 Voice Methods;  

 Spot Wheel Detectors ( e.g. Treadles, Axle counters etc); 

 Track Circuits (d.c. and a.c. Track circuits). 
With the developing Railway industry and available latest 
technologies, there are several options available to locate a train 
or vehicle.   

REQUIREMENT OF IMPROVED TRAIN 
POSITIONING  
Improved passenger capacity is required to provide better 
service to passengers and this will require to permit trains to 
move faster with safe distances of separation that are shorter 
than those achievable using conventional fixed block systems.  
Shorter headway is one solution to improve the passenger 
capacity and performance of existing railways.  This can be 
achieved by using moving block signalling. 

To reduce the separation between trains can further increase 
passenger safety.  This will require improved train positioning.  

Trains can be closely spaced if trains know their finite positions 
along with the position of the trains preceding/following them 
more accurately. 

 Increase the flexibility of control over trains approaching 
stations; for example, to control the approach speed in 
order to minimise the headway at the expense of inter-
station journey time; 

 Better utilization of regenerative braking to permit energy-
saving coasting control to be implemented without 
degrading the achievable headway; 

 Reduction in wayside equipment to support maintainability 
and cost. 

NEXT GENERATION TRAIN 
POSITIONING METHODS  
There is no limitation of choices of a method or a system, which 
could be used in determining the train location.  Accuracy of 
Train Positioning and reliability are the major concerns to the 
Authorities of railways.  Conventional systems use very basic 
methods for train location determination such as track survey 
switch position, track circuits, axle counters for train tracking, 
which are neither quite precise nor reliable. 

Possible Next Generation Train positioning methods can be 
categorised into three groups:  

 Wayside methods, such as transponders, loops and track 
circuits; 

 External-signal methods, such as Global Positioning System 
(GPS), Radar; 

 Self-contained methods such as an odometer dead 
reckoning and inertial positioning. 

Wayside Method 
Transponder/Interrogator (RADIO Tags or Balise) 
The transponder/Interrogator system is used for determining 
precise train and vehicle location.  The transponders are placed 
along the track at suitable intervals and key locations.  The 
transponder may or may not be self-powered, and in either case, 
it operates only when exited by an interrogator.  Each transponder 
contains unique coded identification information (including its 
location) that is transmitted to the interrogator when it is 
energised.  Each equipped train carries an interrogator 
(consisting of a reader and an antenna) on the front car or 
Engine.  When the front car /engine car approaches the passive 
transponder, the interrogator activates it by emitting a signal to 
it and, in response; the transponder transmits back to the train 
interrogator the identification information which is then sent to 
the on-board computer where it is matched to an exact location 
on the track. 

Next Generation Train Positioning Systems 
By Shiv Mohan CEng, MIRSE, PMP, MIEEE  
ATC & Systems Manager -Serco Dubai Metro 
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TRAIN POSITION MONITORING 
Odometer signals are also used to give further fine 

positioning between transponders.  The odometer error is 
zeroed each time a transponder is encountered.  This method 
provides a very accurate fine position identification which is 
used for train tracking and for control purposes. 

If the transponder is used as an active device which receives 
information from the train, health monitoring or diagnostic data 
can be passed from the train to the wayside, aiding in 
troubleshooting and maintenance scheduling.  If the 
transponder is passive, this type of information can be 
transmitted over the radio or digital data link from the train. 

 
Balise, Eurobalise and Radio Tags are one type of 

Transponder/Interrogator system.  Eurobalise intermittent 
transmission system is based on a passive transponder that is 
used to transmit data to trains passing over it.  The Eurobalise is 
energised by a magnetic field generated by an antenna on- 
board the train and responds by cyclically sending a telegram 
back to the train. 

The Magnetic field generated by the on-board to energise 
and activate Eurobalises has a frequency of 27 MHz when 
activated; a Eurobalise sends telegram to the train in the 
frequency range of 4 MHz 

Current Installations: 
1. They are used in Automatic Train Control, Positive Train 

Control, Moving Block Train Control and Emergency 
Braking System. 

2. Conventional speed systems in Europe for train detection. 
3. Eurobalise used in ERTMS/ETCS System across Europe 

and other parts of the world. 
4. Balises have been used in Germany to transmit tilting 

instructions for curves to tilting trains. 
5. Non-vital applications, such as programmed stop markers. 

Maintainability and Reliability- 
1. High reliability is offered by a transponder system due to 

very little hardware requirement.  
2. High performance regarding robustness against 

environmental influence, such as penetration of debris 
like snow and ice as well as speed and data volume. 

3. Signal loss by the interrogator can be experienced at 
some locations.  This problem can be resolved by proper 
equipment design, proper installations, and appropriate 
calibrations. 

4. Reduces maintenance – some transponders only require a 
visual inspection to coincide with track maintenance. 

Limitations of Transponder System- 
1. Continuous train positioning is not possible, used in 

conjunction with some inertial positioning system. 
2. Transponder does not detect broken rails. 
3. Transponders are subject to damage from production 

track work, dragging equipment and other causes. 
4. The absolute dependence on the communication link 

from the train can be disadvantageous sometimes.  If a 
radio system is used and the radio system goes down, 
the entire operation must be stopped unless some back-
up detection system is provided.  Redundancy of base 
stations and backup power supply can mitigate the issue.   

5. Train Integrity is not possible unless each car is outfitted with 
detection equipment.  This effect could be mitigated by 
providing other methods of detection, such as track circuits, 
in storage areas or separate train integrity methods.   

Use of Transponder System for improvement in Capacity  
If the transponder is used by itself for train location 
determination, it will place the restrictions on system capacity 
and headways as does the track circuit.  Increased headway and 
capacity depend on transponder spacing.  Additional on-board 
device which calculates distance from the transponder makes 
absolute location of a train theoretically possible and also makes 
a decrease in headway times possible by the Moving Block.   

Track side Loops 
Several modern signalling systems, especially SelTrac from 
Thales uses an inductive loop for both continuous bi-directional 
communication from trains to wayside and train positioning.  
The inductive loop cable consists of a stranded copper core with 
an insulating and protective outer sheath.  The cable serves as 
both transmitting and receiving medium for the inductive loop 
communication system.  Insulated twisted copper core loops are 
laid between the full length of the running rails and transposed 
(cross-over) every 25 meters for ground reference calculations.  
Vehicle On-Board Controllers (VOBCs) detect the signal phase 
shift at the cross-over and count them.  This information is 
combined with axle-mounted tachometer outputs to provide 
highly accurate train position measurement.  The Thales 
inductive loop setup operates on a low frequency.  Separate 
antennae are used for transmission and reception.  The 
selection of frequencies and transmission rates allows for high 
data communications capacity, thus overcoming fundamental 
limitations of coded track circuits 

Type of Track based Transponder 

Type of Train-Borne Interrogator 

Figure 1:   Type of Transponder and Interrogator 
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Figure 2:   Inductive loop used in Dubai Metro 

The Euroloop semi continuous transmission system is based 
on a leaky feeder cable installed in the foot of the rail that is used 
as to transmit data to trains passing over it at distances of up to 
1000  m length.  The Euroloop is activated by the magnetic field 
generated by the Eurobalise antenna on-board the train and 
responds cyclically sending a telegram back to the train.  The 
magnetic field generated by the Euroloop transmitter and the 
leaky feeder cable is a spread spectrum signal in the frequency 
range of about 11 to 16 MHz.  The telegrams transmitted by 
Euroloops use the same formats as the telegrams transmitted by 
Eurobalise, but without restrictions of use related to line speed.  
Until Now, only one supplier has developed a Euroloop product. 

Current Installations: 
1. Thales Seltrac system installed in Dubai Metro, Dockland 

Light Railways, Sky Train Vancouver, MTRC and several 
other applications. 

2. Euro Loop used in ERTMS and ETCS. 
3. German LZB Signalling System also uses cable loops which 

transposed every 328 feet for odometer calibration. 

Maintainability and Reliability  
1. Inductive Loops are laid along the full length of the track.  

Maintainability is an issue due to slip and trip, sag issue, 
prone to cut, prone to damage during rail grinding etc.. 

2. Loops are relatively sensitive to various disturbing 
influences, such as neighbouring loops or current carrying 
cable laid in the vicinity.  A detailed Signal to Noise ratio 
test and noise immunity required for better performance. 

3. Proven and reliable system, if maintained properly. 

Limitations of Loops- 
1. A complex layout is required in switch and crossing areas 

to avoid any communication loss or Null point. 
2. Cable theft and vandalism is a big issue for the loop 

system in some countries.  Strong Law and order is 
required to mitigate vandalism on railway property. 

3. Requirement of fall-back systems for train positioning (e.g. 
Axle counter/Track circuit) is under debate.  Dubai Metro 
does not use any fall-back system with loop system and 
still giving best performance.   

4. Loop Based system is slowly being less used. 

Use of the loop System for improvement in Capacity  
1. Loops usually interposed at a distance of 25 m in 

conjunction with dead reckoning enables moving block, 
enhancing system capacity. 

2. Loops are used with other technologies for precise train 
positioning, e.g.  Siemens’ Distance To Go Automatic 
Train Protection. 

3. Loop based systems are still a proven and robust method 
for Communication-Based Train Control. 

4. Due to continuous communication and the short distance 
between antenna and the loop cable, stopping accuracy is 
better at stations in comparison to some other methods. 

Modern Track Circuits 
Track circuits have been the most common method of detecting 
train presence since 1872.  All currently accepted vital track 
circuits employ closed loop technology.  Many types of track 
circuits are used for train detection, for broken rail detection 
and/or speed code transmission.  Track circuits are normally 
selected on the basis of their operating environment. 

Currently, microprocessor track circuits can transmit 
considerable information through the rails, instead of requiring 
the use of cabling alongside the right-of-way, require less 
maintenance and are safer from vandalism than conventional 
relay track circuits, offer superior protection from tampering by 
unauthorised personnel.  The processor can be programmed to 
give warnings of signal level fluctuation or to help isolate 
component failures through diagnostic routines. 

Current Installations 
Track Circuits are used in fixed block audio frequency cab 
signalling, speed code ATP systems, high speed systems in many 
of the modern installations. 

Maintainability and Reliability  
1. Track Circuits that require insulated joints require rail joint 

inspection and maintenance. 
2. The diagnostic capability of the microprocessor coded 

circuit is currently being used throughout the transit 
industry as a big advantage of microprocessor control.   

3. Reliability numbers for track circuits used for train 
detection can vary widely, depending on maintenance, 
grade crossings, and vandalism.  

Limitation of Track circuits 
1. Train position can only be detected as accurately as the 

track circuit length.  This limitation increases the minimum 
headway. 

2. Shortening of track circuits is possible but this involves 
extra hardware and thus higher capital and operational 
costs and decreased system reliability due to higher 
failure rate due to the increased hardware.   

3. Highly prone to environmental influences like rain, leaves 
falling etc.. 

4. Approx.  60 % of rail breakage cannot be detected by 
track circuits (e.g. transverse crack in rail head , horizontal 
crack etc). 

External Signal Methods 
Global Navigation Satellite System (GNSS) 
Applications based on the Global Navigation Satellite System 
(GNSS), in combination with different communication systems, 
have significantly helped to increase safety, efficiency and 
system capacity of operations in different modes of 
transportation.  Railway transport is no exception, although the 
number of applications based on GNSS has been considerably 
behind the number of those used in road transport.  The 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 202  |  JULY/AUGUST 2014  6 

TRAIN POSITION MONITORING 
introduction of GPS receivers into modern signaling, train control 
and other railway systems has become usual, it is important to 
review GNSS/GPS-based initiatives  and trends more closely in 
this context 

Global Positioning System (GPS) 
The Global Positioning System (GPS) is a satellite-based 
navigation system consisting of 24 Satellites placed into orbit by 
the U.S. Department of Defense.  GPS was originally intended for 
military applications, but in the 1980s, the system was also made 
available free for civilian use. 

The GPS system consists of three parts: the space segment 
including a number of orbiting satellites that provide global 
coverage; the ground control segment that tracks the satellites 
and provides corrections to the satellite-based errors; and user 
satellite receivers which track the satellites, receive the signals, 
and compute the user’s position. 

Railways have explored the use of differential GPS (DGPS) as 
a location determination system.  The basic GPS code signal 
provides absolute accuracy of 100 m.  The differential GPS 
provides 5 m accuracy.  The Use of DGPS increases rail line 
capacity through closer train spacing, and reducing the need for 
additional capital investment in plant and equipment 

A new development leading to more accurate location 
determination through GPS, called High Precision GPS (HPGPS) 
technology, is being developed in the U.S.  The GPS system used 
both kinematic and carrier-phase differential processing for 
better accuracy.  An enhanced High-Precision GPS (HPGPS) is 
needed that would map rail location accurately to within a few 
centimetres. 

The Russian GLONASS and the European Galileo is in the 
initial development phase for Railway Operation. 

 

Figure 3:   Block Diagram of GPS based train monitoring System 

Current Installations 
1. Enhanced existing GPS tracking technology is being used 

in Positive Train Control (PTC) systems in USA.    
2. European Train Control System (ETCS), deployed in 

countries including Italy, Denmark, the Netherlands, 
France and Germany, uses global navigation satellite 
systems in collaboration with on-board systems. 

3. A similar system is also being used in India in order to 
provide passengers with accurate, real-time information as 
to the punctuality and whereabouts of their next train.  

Maintainability and Reliability  
1. The maintenance expenses of the rail-track can be 

reduced leaving out the outdoor equipment installed 
along the tracks (e.g. the breaking of electric circuits). 

2. The damages caused by vandalism can be reduced 
leaving out the outdoor equipment. 

3. The bottlenecks are recognisable so it is possible to solve 
them in time. 

4. Large areas (even more countries) can be covered and a 
quick build up possible. 

5. The onboard train receivers will require a more 
sophisticated approach to train maintenance.   

6. Exact positioning and control of moving vehicles with 
latest enhancement methods. 

7. As transponder system, the communication link from the 
train back to the control centre must be extremely 
reliable. 

Limitation of Global Navigation Satellite System 
1. Complex technology, therefore less interest in investment. 
2. No control by international civil body (military systems). 
3. Lack of integrity, availability and continuity of service. 
4. Lack of accuracy (still evolving). 
5. The positioning tolerance is about 10  m.  Based on 

satellite security considerations, accuracy is not actual 
obtainable.  Over time, applications will become more 
accurate as other ways of ensuring satellite position 
security are implemented.  Although this is not a severe 
restriction on following moves, it could be a problem in 
double track territory. 

6. Loss of signal when a train travels under an overpass or 
into a tunnel, the GPS signal is lost.  Therefore, a supp-
lemental positioning system must be used in obscured 
areas.  At present there is a delay in re-establishing 
position once an interrupted signal is picked up again. 

Use of the Satellite based positioning System for 
improvement in railway Operations 

1. Some systems rely on a ground-based detection system, 
e.g., track circuits, where parallel tracks are used. 

2. The ‘compatibility errors’ can be eliminated by connecting 
local systems. 

3. Using satellite-based systems, the traffic safety can be 
enhanced on secondary lines without interlocking 
equipment 

4. Integrated combined transport systems can be created by 
means of which the transparency of the traffic flow of 
material and means of transport would be increased. 

5. Loss of signal issue is being addressed using advanced 
processing software algorithms. 

6. The introduction of ‘Moving Block’ (dynamic track 
sections) results in economic and environmental 
advantages.  The traction parameters are improved (less 
traction energy consumption, reduced noise and dust 
pollution). 

7. GPS might be useful for identifying buckle precursors and 
to predict rail “failure” prior to actual failure also.   

8. GPS could be used to detect slippage of rail down a 
mountain-side or other longitudinal rail movement.   
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RADAR Based Train Positioning Systems 
A radar-based approach is most attractive for delivering a semi-
continuous speed profile of a train.  Two different radar 
technologies are explored, traditional radio frequency radar and 
lightwave (laser).  Laser systems offer the ability to report speed 
and distance of a target while RF-based units typically report 
speed only.   

The KPVA (RATP Patent) uses a DOPPLER radar which 
enables it to measure the speed of a train and to stop the train, if 
it is in over speed.  It should be noted that 230 beacons of this 
type are in service on the Paris Metro. 

KPVA has Two Integrated Radars  

a) Speed Measurement Radar  
When radar points at a moving target, the frequency of the 
reflected wave is out of phase with the emission.  This difference 
(Doppler shift) depends on the speed of the target.  This Doppler 
shift also depends on the direction in which the target is moving 
in relation to the radar beam.  The speed measurement radar 
integrated into the KPVA installed on the track targets the front 
of the train, and detects and measures the speed of the train 
arriving on the relevant track.  The measurement is taken rapidly 
and requires less than 10 m of movement over the track. 

b) Presence Sensing Radar  
The presence sensing radar targets upwards and detects the 
passing of the train above a sensor by detecting the movement 
of the ground crossed under the train: pipes and axles are easy 
to detect.  It is based on a 24 GHz Doppler sensor.  The variation 
in the power of the signal is therefore used to detect the object. 

Speed Measurement Radar   Presence Sensing RADAR 

Figure 4:   Radar used in Paris Metro 

A newly developed Radar System for Train Tracking and Control 
(RSTTC) based on the Communication-Based Train Control 
(CBTC) system uses radar technology with a spread-spectrum 
scheme which helps prevent the system from being disturbed by 
noise and interference on the communication channel.   

Current Installations: 
1. New York City Transit equipment uses a mix of 

tachometer and Doppler radar equipment for 
positioning. 

2. Many CBTC systems use a combination of 
Balises, tachometer and Doppler radar for train 
positioning   ( e.g. Madrid Metro, Paris Metro). 

Limitations of Radar-Based Systems- 
1. Geometry of the Track Layout in addition to the 

complicated configuration of lines composed of 
several branches. 

2. Curves exhibiting low radii of curvature tend to 
attenuate the signal. 

RADIO Based Train Positioning Systems 

Use of LORAN (Long Range Navigation) with other 
Systems 
LORAN is based on the principle of the time difference between 
the receipts of signals from a pair of radio transmitters.  A given 
constant time difference between the signals from the two 
stations can be represented by a hyperbolic Line Of Position 
(LOP).  If the positions of the two synchronised stations are 
known, then the position of the receiver can be determined as 
being somewhere on a particular hyperbolic curve, where the 
time difference between the received signals is constant.  The 
most recent version of LORAN in use was LORAN-C, which 
operates in the Low Frequency (LF) portion of the radio 
spectrum from 90 to 110 kHz.  Many nations have used the 
system, including the United States, Canada, Japan, and several 
European countries.  Russia uses a nearly identical system in the 
same frequency range, called CHAYKA.  Currently work is 
ongoing to integrate GPS and LORAN C for higher precision, 
e.g. GLORIA (Hybrid System for GNSS and LORAN).  Other 
Projects are also going on to further improve this option (e.g. 
UrsaNav, eLORAN etc) 

Limitations of LORAN: 
1. LORAN suffers from electronic effects of weather and the 

ionospheric effects of sunrise and sunset.   
2. Magnetic storms have serious effects as with any radio 

based system. 
3. Loran uses ground based transmitters that only cover 

certain regions. 
4. Spectrum Efficiency and Low Precision. 

Use of LTE (Long Term Evolution) for Train Positioning 
LTE (Long Term Evolution) is the 4G wireless technology 
standardised in 2008 by the 3GPP group.  LTE is a standard for 
high speed, high bandwidth radio communications.  The LTE 
standard offers all the features of a radio access system to match 
transport specific needs without specific adaptation.  In LTE 
architecture for the Railway, both vital and non-vital traffic is 
delivered between servers in the OCC (Operation Control 
Centre) and applications running onboard vehicles.   

In the fixed infrastructure, the radio system can use either 
directive antennas or radiating cables to exchange the wireless 
signals with the OBU (Onboard Board Units) for train positioning. 
 
Figure 5:   Overview of Alcatel-Lucent LTE Train to wayside communications 
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TRAIN POSITION MONITORING 
The Opportunistic Beam Forming (OBF) with dumb antennas 

which do not need channel feedback is proper for high-speed 
railway improving the LTE performance.  As the system has linear 
topology, regular movement as well as predictable location and 
speed information, the OBF can be improved to adapt to this 
scenario.  Communication systems in high-speed railways have 
the advantage of predictable location and speed information.   

Long Term Evolution is considered to be the natural evolution 
for the current Global System for Mobile Communications–
Railways (GSM-R) in high speed railway environments, not only 
for its technical advantages and increased performance, but also 
due to the current evolution of public communication systems 

Maintainability and Reliability  
1. It is necessary to evaluate LTE capabilities and methods to 

meet RAMS requirements in railway environments. 
2. Regarding service reliability and availability in the core 

network, several Key Performance Indicators (KPIs) can be 
defined for assessing the availability and reliability of the 
LTE end to end solution. 

Limitations/ Challenges of LTE – 
1. The voice service provision in the LTE standard is a major 

challenge. 
2. Hard-handover (HHO) mechanism does not guarantee any 

data packet becoming lost in the handover process.  LTE 
HHO must fulfil the railway service QoS and RAMS 
requirements, especially in high speed scenarios. 

3. Due to the Internet Protocol (IP) nature of LTE network, 
the security risks are related with the proper 
implementation of security protocols for secure IP 
transportation, such as IPSec to avoid data manipulation in 
control and user plane. 

4. If small cells are deployed, handovers will become very 
frequent.  As a consequence, the signalling overload in 
the network will increase, reducing the available 
bandwidth. 

Use of the LTE to improve railway Operations 
1. Several advanced and novel technologies of LTE can be 

applied to communications for high-speed railway, since 
GSM for Railway will evolve to LTE for the railway (LTE-R). 

2. LTE ability to support various railway applications for 
metro railway promising  potential of reducing network 
operating cost and paving path to passenger services. 

3. Sophisticated Quality of Service built into LTE guaranteed 
delivery of critical traffic over a multi- service network, 
leading to OPEX reduction. 

Onboard Detection Sensing 
This type of detection is almost an extension of the transponder 
system, where the train is provided with a location identity and 
then calculates its distance from that reference point.  In France, 
SNCF is developing the Automatisation du Suivi en Temps 
system, in which a vehicle or train continuously calculates its 
position from a reference point and transmits this information to 
a control centre.  Plans call for this system to be installed and 
working within the next decade.  The first field trail of this system 
was instituted in the spring of 1990.  Union Pacific Railroad is 
experimenting with an ATCS detection system which uses a 

transponder as a reference with an onboard odometer to 
measure distance.  This type of onboard sensing and reporting is 
similar to the transponder method.  It raises a similar question 
about what detection is provided if the communication method 
fails.  A fail-safe coding and logic can be applied, and 
appropriately regulated, or this method could be used in 
conjunction with the more traditional track circuit as a backup.   

Inertial Positioning based on MEMS devices 
Recent improvements in the performance of small and 
lightweight Micro-machined Electro-Mechanical Systems (MEMS) 
inertial sensors have made the application of inertial techniques 
to inertial navigation.  Inertial navigation is a self-contained 
navigation technique in which measurements provided by 
accelerometers and gyroscopes are used to track the position 
and orientation of an object relative to a known starting point, 
orientation and velocity.  Inertial Measurement Units (IMUs) 
typically contain three orthogonal rate-gyroscopes and three 
orthogonal accelerometers, measuring angular velocity and 
linear acceleration respectively.  By processing signals from 
these devices it is possible to track the position and orientation 
of an object. 

Figure 7:  Inertial Measurement Unit 

Dead reckoning  
Dead reckoning is the process of determining one’s present 
position by projecting course(s) and speed(s) from a known past 
position, and predicting a future position by projecting course(s) 
and speed(s) from a known present position.  Dead Reckoning 
(DR) is the process of estimating one's current position based 
upon a previously determined position, or fix, and advancing that 
position based upon known speed, elapsed time, and course. 

Figure 8:  Dead Reckoning 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 202  |  JULY/AUGUST 2014  9 

GPS (GNSS), Transponder/Interrogation systems are 
largely used in conjunction with dead reckoning or 
inertial positioning systems.  Speed sensors such as 
Doppler radar or tachometers in conjunction with 
heading and tilt data sources (obtained from a magnetic 
compass or Fibre Optic Gyro) can provide train position 
and velocity information using the dead reckoning 
principle.  Since the train moves on a predefined 
trajectory, a set of the following sensors are sufficient to 
provide the required information in three dimensions 
with reasonable accuracy 

Existing Applications: 
1. SNCF ASTREE, initiatives in France. 
2. All GNSS based applications and all intermittent 

train control use onboard detection sensing. 

Maintainability and Reliability of Onboard 
Detection Sensing 

1. This type of system is also being used on the 
German ICE trains.  Even though an overall 99.8 
to 99.9 percent availability is reported per loop, 
the predominant cause of system non-availability 
is the positioning system, which is based on wheel 
revolutions where slipping at the wheels is 
possible. 

2. On the London Docklands Light Railway (DLR), the 
location reference is based on exchange of data 
between the train and the wayside over a Data 
Docking Link.  The DLR has experienced 
significant reliability problems with this link.  As 
with the ICE, problems have also been 
experienced with locating based on wheel 
revolution on account of susceptibility to slip/slide 
errors. 

3. Some of the positioning errors may be eliminated 
by a system such as the Doppler radar system 
being developed on the ASTREE System.  This 
method depends on a communication link from 
the train to the Control Center, so concerns exist 
about the reliability of this communication system 
similar to those for the transponder system. 

Use of the Onboard Detection Sensing for 
Improvement in Capacity  
Onboard detection sensing can be applied to a moving 
block type of speed command system and thus offers a 
potential for some improvement in headways. 

Combined Systems 
The Train positioning system may also consist of a 
combination of two or more systems: transponders/
interrogators, a tachometer for dead reckoning, a fibre-
optic gyro for detecting curving, and GPS signal input of 
coordinates for calculating position.  For more accuracy, 
the DGPS service is required with nation-wide coverage 
and assured availability and integrity.  In current 
technological development, GPS is more widely 
accepted for use in the U.S.  and Canada, except for the 
Quebec North Shore & Labrador. 

CURRENT INITIATIVES IN TRAIN POSITION-
ING WITH LATEST TECHNOLOGIES 

 ERTMS (European Rail Traffic Management System); 

 PTC (Positive Train Control); 

 PTS (Positive Train Separation); 

 ITCS (Incremental Train Control System); 

 ITS (Intelligent Transportation Systems); 

 UGTMS (Urban Guided Transport Management System); 

 Latest Communication Based Train Controls Methods; 

 LOCOPROL (Low Cost satellite based train location system for 
signalling and train Protection for Low density traffic railway lines) – 
EGNOS, Galileo, GALA, SAGA, GEMINIS; 

 ATCS (Advanced Train Control Systems); 

 LiDAR  (Light Detection and Ranging). 

FUTURE TRENDS 
1. There will be increase in demand of precise train positioning, 

especially in urban transit systems enabling more capacity and 
additional functionality. 

2. Axle counters/track circuits will mostly be limited to fall back option. 
3. Track circuits need to be more intelligent to survive in future. 
4. Applications based on Remote Sensing and Satellite will be used 

in several projects. 
5. Dark territories, low density and single lines will prefer external 

signal methods, which will be based on integration of GNSS, 
Radio and on-board detection sensing methods because of cost 
saving in wayside equipment. 

6. Radio ranging will be limited to support system for GNSS 
augmentation.   

7. LTE could provide significant improvement in capacity that could 
be the basis of a new paradigm in future train control systems and 
allow further innovations in safety, operation, passenger service and 
security.  These innovations could include the application of train to 
train communications to increase radio coverage and availability. 

8. New tracking methods can be expected using spread spectrum 
signals. 

CONCLUSION 
Use of the specific technologies for train positioning would depend upon 
the type and operational requirements of railways.  Cost, safety, risk, 
requirement of level of accuracy will drive the technology selection for 
Train Positioning in the future.  The train positioning methods 
requirement for all advanced train control systems will depend on 
whether the requirement is continuous or intermittent, freight railroad or 
high-density rail transit.  The operational principle of moving block and 
the introduction of radio control are closely linked.  CBTC will propel 
precise positioning requirements in modern automatic train control 
systems because of its ubiquitous benefits. 

It is desirable to employ a combination of two or more methods, 
depending upon the amount of accuracy needed.  Sometimes one train 
positioning system requires dependence on other systems to work (e.g. 
dead reckoning to help GPS in tunnels, etc.) also to improve the reliability 
of the system.  In general, the higher the accuracy, the higher is the cost.  
Using a combination of various technologies, accuracy down to two 
centimetres can be achieved, but the burning question will be whether a 
transportation system really needs it and whether it can afford it. 
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WOMEN IN ………………..ENGINEERING  

Women in Engineering 
A reflection, by Lynsey Hunter  

(Woman first, Engineer second) 
This is based on my experience alone and does not purport  

to be representative of all women engineers 

23 June 2014 was designated as National Women in Engineering 
Day.  It marks the 95th anniversary of the Women’s Engineering 
Society.  The ninety-fifth anniversary; how astounding that in 1919 
our engineering foremothers were encouraging fellow women to 
recognise that there are no limits to what we can do.   

The association came to life following the First World War, 
where the pioneering women who worked in engineering and 
technical roles during the war campaigned to retain these roles 
when the war ended.  How would they feel now, 95 years on that the 
statistics claim that only 6% of the engineering workforce are female1, 
and in 2010/11, of the 1140 Engineering and Manufacturing 
apprenticeships only 4.3% were taken by women2.  In that same 
year, 85% of all Engineering degrees were awarded to men3.  How 
far have we really come? 

We all know that statistics cannot always be trusted, but if you 
look around your place of work, do these accounts tally up?  In my 
experience, there certainly is a level of truth in the numbers.  So, 
the question begs to be asked, is engineering really a suitable 
career for a woman?  And if it is truly not suitable, how then will the 
country fill the skills shortage?  After all, to meet projected demand, 
the UK must double the number of engineering recruits4.  The 
simple answer is, if it isn’t suitable, we need to make it suitable.   
If we are immediately cutting off half of the population, your 
potential talent pool is vastly reduced. 

You won’t be surprised to read that I am of the opinion that 
engineering is a wonderful career choice for women, given that I 
made the choice myself.  I also believe that women are excellent 
engineers.  I would wager that this is largely to do with the 
combination of technical prowess and actual human emotion.   

Engineering is not always an easy choice, but then when was 
the easy option ever fun?  So, if you are thinking about making the 
brave choice, or you’ve just started your journey, let’s set about 
dispelling some of the myths. 

It’s a man’s world 
So what is it actually like to work in a ‘man’s world’?  Firstly, I would 
say it is essential to recognise that engineering, certainly rail 
engineering, IS a man’s world.  To sugar coat the situation would 
be failing to give new female recruits the whole picture.  You will 
be in the minority.   

Working trackside, commissioning, installation, maintenance, 
this world is almost completely male dominated.  That said, there 
are a number of women who positively rule in this land.  It can be 
done.  These women have smashed this particular glass ceiling 
(although in this case, it is a window, as it leads not upwards but 
outwards).  To succeed in this world takes a strong woman, not 
afraid to stand up against anyone.  This is no environment for a 
shrinking violet.  Not that this means you need to shout and swear 
to make your voice heard, in fact refusing to raise your voice can 
almost be as powerful.   
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WOMEN IN ………………..ENGINEERING  
I am of the opinion that a common perception of engineering 

is that which was described in the previous paragraph.  Dirty, 
sweaty, manual labour working with equally dirty, sweaty men.  
Whilst there are pockets of this within the railway world, this is by 
no means the only option for new recruits.  It is fine if you fancy 
that sort of work, but it is no means the only career choice.  The 
engineering world is as wide as could be imagined. Design, feasi-
bility, system modelling, risk, safety, engineering management, 
all exciting career paths and largely office based.  And those who 
want to interact face to face with the real railway have as many 
choices; operations, maintenance, testing and commissioning, 
fault monitoring to name but a few. The options are boundless.  
My advice to new female recruits would to keep an open mind 
and don’t be afraid to try new areas; you may be surprised with 
what you actually enjoy and that the environment is not as 
intimidating as you may have feared.  

There are plus sides to being in the minority.  You will be 
remembered, you are easy to remember, especially in this small 
railway family.  You are different.  This can go in your favour as 
well as against it.  Whatever you do, you must ‘do’; do not sit on 
the sidelines.  Like it or not, women have to prove themselves.  
We are starting at a disadvantage and must work harder to show 
that we are capable.  Do something well and your name will be 
known, do something badly and it will never be forgotten.  
However, to try and to fail is universally more admirable than not 
to try at all. 

Career versus family 
Once you’ve made the decision to join the engineering community 
in your chosen direction you could be mistaken in thinking that 
the difficulties are behind you.  However, in my experience the 
gut wrenching decisions are just about to start.  I talk, of course, of 
a path that many women choose to take, one of starting a family. 

You’ve spent the whole start of your career proving yourself 
as an equal to your male counterparts, only to reach a critical 
point in your personal life when you realise that you are more 
different than ever. 

We can talk about your rights;  the discrimination law in the 
UK supports women who choose to take time off work for 
maternity or adoption in a very extensive way.  Indeed, with new 
laws, fathers are also entitled to share on an equal footing in the 
first year of the child’s care.  Your employer is duty bound to 
protect your job for that timeframe.  Fantastic, I say.  However, 
prior to having children myself, I thought of the return to work in 
a positive way, things would go back to ‘normal’.  However, as all 
parents will recognise, the new normal is incomparable with the 
old normal.  Suddenly the boundaries that you had set for your 
working life have to change.  You are no longer able to be so 
flexible.  Deadlines achievable in the past are now unrealistic as you 
have to make that nursery pick up, and Junior is less than pleased 
when you ignore him to work on that critical bid.  And moreover, 
you may find that your own priorities change.  Suddenly your 
career doesn’t seem the measure of happiness that it once did.   

And for a lot of parents this can be a real hard lesson to learn.  
But it is a lesson that we must learn, accepting that it is simply 
not possible to ‘have it all’, unless of course you have Mary 
Poppins on stand-by.  Successful, to me as a child, meant a high 
powered job, with lots of responsibility and money.  This largely 

stayed with me until four years ago.  Suddenly I find that how I 
measure ‘success’ may have changed.  Now making that sports 
day really is more important than attending that industry lunch.   

Does that mean I am past it?  Of course, I don’t think so.  
Empowering parents and carers so that they do have a choice is 
a critical message of my article.  Standard working hours may not 
suit, but variable working pattern with flexibility of home working 
may.  Technological advances mean that my line manager has no 
idea where I am in the world, but he can see that I am connected 
to the network and therefore working and contactable.  Granted, 
this is unlikely to apply to every job in the railway, but thankfully 
it is now becoming the norm to be able to ask for what would 
suit you.   

To employers I would beseech you to see the benefits of 
flexible working.  Yes, a level of trust is required, but you will be 
paid back ten-fold in dedication and loyalty.  And tasks that 
would previously have taken 40 hours will now be squeezed into 
30 because we don’t want to let you down.  After all, we do 
know that frequently a task expands to fill the time you have.   
Not to mention our newly honed multi-tasking skills! 

I’m not part of the problem 
After all this honesty, employers reading this may have reservations 
about employing a young female engineer (or perhaps just 
employing me...).  You may also be reading this and thinking 
‘this doesn’t apply to me, I’m not biased against women, and it’s 
not up to me to solve the problem’.  You may think that you are 
not prejudiced, but can you be sure?  Who can honestly say that 
they aren’t surprised, if not a little nervous, when a woman 
introduces herself as the pilot.  It has been shown that men, and 
women, consistently rate men as more capable than women.   
We are not even conscious of these behaviours as they have 
stemmed from social and cultural cues.  After all, even my four-
year-old knows that Granddad fixes things and Grandma makes 
the dinner, right? 

However beware; if we become ‘ultra-aware’ will we then 
swing the other way?  When recruiting for a post, will you now 
employ the best person for the job, or will you sway towards a 
female candidate, just to prove that you aren’t sexist?  It is a fine 
line to tread, and I cannot comment on the best way to move 
forward.  It is interesting to note that it is against the law to 
discriminate against anyone because of their gender, as it is to 
discriminate because of their age.  Government guidelines 
suggest removing all references to date of birth on job 
application forms, which seems like a good place to start.  
Should we consider removing all references to gender?  Instead 
of our forenames, should our surname be our only identifier?  Or 
even simply an application number?  

To the women reading this, perhaps at the start of their 
engineering career, I would say “great choice”.  You all have a 
wonderful opportunity to have a great career.  Stay true to 
yourself, believe in your capabilities.  And do not be afraid to ask 
for what you want.  Who knows, you might even get it. 
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RATP Chairman and Chief Executive Officer, Pierre Mongin, and 
Joel Ortega Cuevas, Managing Director of STC (Sistema de 
Transporte Collectivo), the company tasked with operating the 
Mexico City network, signed an extended cooperation 
agreement on Friday 11 April in Mexico City.  The agreement is 
intended to promote technology exchanges between the two 
companies in metro network construction, operation and 
maintenance.   RATP and STC had already signed a cooperation 
agreement in July 2013.  The new agreement extends the scope 
of their partnership to the following fields: signalling and oper-
ations, managing operations and maintaining rolling stock, 
systems and infrastructures; rail track technology and mainten-
ance, fixed facility technology and maintenance, automating metro 
lines, new rail development, metro and tramway infrastructures, 
multi-modal stations, transport planning and ticketing, etc. 

About the Mexico City metro network 
Its 20 million inhabitants make Mexico City the third largest city 
in the world.  The historic ties between RATP Group and the 
Mexico City metro network began in 1967 when the city 
authorities awarded RATP and its Systra subsidiary the contract 
to design and supervise practically all its metro lines.  STC now 
operates one of the largest metro networks in the world, carrying 
4.5 million passengers per day. 
 

Network Rail has awarded a landmark contract for the 
installation of traffic management technology at two of the UK’s 
new Regional Operating Centres (ROCs) to Thales. 

The £28.8 million contract covers the provision of Thales’ 
ARAMIS Traffic Management System at sites in Romford and 
Cardiff as part of Network Rail’s long-term strategy to replace 
more than 800 signal boxes around the country with 12 regional 
control centres. 

The ARAMIS system was trialled extensively by Network Rail 
prior to the announcement made on 29 May 2014 alongside 
technology developed by the two other framework holders 
Hitachi and Signalling Solutions. 

Network Rail has said contracts for the national rollout of 
traffic management will be subject to future competitions and 
will involve all traffic management framework holders. 

Thales’ solution is already is already in use in 11 other 
countries, including Germany, Austria and Portugal.  

Network Rail Traffic Management 

Mexican technology exchange 

Wiener Linien, the body which operates Vienna’s public transport 
network, has awarded Siemens a contract to modernise the 
signalling system currently in use on the U4 metro line.  Between 
2016 and 2019, Siemens will commission five new interlockings 
and a new modern automatic train control system. 

The 40 million upgrade will allow Wiener Linien to reduce 
headways and increase capacity on the 17 km line which links 
Hütteldorf in the west of the city with Heiligenstadt in the north. 

In 2013, the City of Vienna approved the funding to 
complete a programme of improvements on the U4 route.  The 
line currently lacks a second track to allow broken down vehicles 
to be moved on to, increasing the likelihood of significant delays 
and disruption. 

As well as constructing new crossovers, the package of works 
included funding for new interlockings and signalling equipment. 

Vienna metro line signalling upgrade 

London Underground (LU) has invited Thales to bid for the 
contract to equip a new signalling system on the Circle, District, 
Hammersmith & City and Metropolitan lines.  An OJEU had 
been issued by LU at the beginning of this year seeking 
expressions of interest from the industry for the implementation 
of a signalling system on the sub-surface railway. 

The contract will cover the replacement and advancement 
of the signalling system on the lines, which comprise 40% of the 
Underground network daily.  It is anticipated that the new 
system will allow additional trains to run more frequently and 
reliably. 

London Underground managing director and MVO Mike 
Brown said "The modernisation work will mean more frequent, 
more reliable and less crowded journeys for our customers and 
will help us meet rapidly growing customer demand.  At the 
same time, it is vital that modernisation is delivered cost 
effectively for our passengers and taxpayers.  We will only enter 
in to a contract if I am absolutely certain that Londoners are 
getting value for money and if I have absolute confidence in the 
delivery schedule". 

The S-Stock trains that are currently running on the 
Metropolitan, Circle and Hammersmith & City lines will now 
become operational on the District line.  This will increase 
capacity on the Circle and Hammersmith & City lines by 65%, 
the District line by 24% and the Metropolitan line by 27%.  
Improvements on the line are planned to be delivered in 2018. 

London Underground Bid Invitation 

French GSM-R upgrade 

Rail communications provider Kapsch CarrierCom has been 
appointed by system operator Réseau Ferré de France (RFF) and 
Synerail to upgrade the existing GSM-R network. 

As part of the upgrade contract, Kapsch will provide 
maintenance services until 2030, as well as replace the existing 
network with a new, next-generation Kapsch R4 architecture-
based all-IP core solution. 

Approximately 15 000 km of rail track has already been 
equipped with Kapsch GSM-R technology and the components 
will be deployed by December 2015. 

Kapsch's solution is also used by railway operators in the UK, 
Ireland, Germany and Austria. 

INDUSTRY NEWS 
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Following a ten day blockade, Siemens Rail Automation 
successfully commissioned Phase 3 of the Great Northern Great 
Eastern (GNGE) upgrade programme, with the railway being 
signed back into use at 04:45 on Monday 14 April 2014. 

     The commissioning follows the successful completion of 
Phase 1 in January 2014, and represents Siemens’ third major 
modular signalling installation in the UK. The adoption of 
modular signalling for this phase has delivered significant 
operational benefits, with the use of the company’s off-site, 
‘hangar’ facility enabling testing to be completed in factory-
controlled conditions, greatly reducing the time required for on-
site testing. 

     Covering 32 miles of railway and five manually-controlled 
barrier (MCB) level crossings, Phase 3 was a major project in its 
own right, covering the re-signalling of the GNGE route between 
the northern fringe with Lincoln signalling control centre and the 
southern fringe with Blotoft signal box control area. The project 
also had fringe boundaries to the east and west with the 
Sleaford East and West signal box control centres respectively. 

     Given that the other single line systems in the area were 
not to current standards, the single line fringe works proved to 
be particularly complex, with a requirement for the GNGE 
solution to be consistent and to maintain compatibility. 

     The scope of Siemens’ work included the commissioning 
of 38 VMS LED signals, 70 object controller installations, five 
modular equipment housings (MEHs), 93 power boxes, 104 axle 
counter sections and 36 automatic warning systems fitments. The 
delivery team also commissioned the company’s modular 
signalling solution for a number of level crossings (four of which 
were converted to MCB with object detection (MCB-OD) 
operation) and the project saw the first application of a ‘flashing 
aspect’ solution being driven by Siemens’ Trackguard 
WESTRACE equipment. 

     Commenting on the work, Siemens’ Senior Project 
Manager, Paul Carlile, said “The adoption of modular signalling 
has been fundamental to the delivery of the whole scheme, 
representing a major element in four of the programme’s five 
phases. We now move on to Phase 4, which is scheduled to be 
commissioned in August 2014”. 

Phase 3 of GNGE São Paulo monorail  

International engineering group Thales is to design and install 
the telecommunications systems for São Paulo Line 17 monorail.  
Alongside Brazilian partner T’Trans, the company will develop 
the CCTV, passenger information systems and transmission and 
telephony subsystems for one of the two monorail lines currently 
being built in the city. 

Thales is already contracted to equip the line with its own 
Communications-Based Train Control system.  Line 17 will 
operate 18 trains an hour, connecting Congonhas International 
Airport to the rest of São Paulo’s metro system.  The project is 
expected to be completed within the next 22 months. 

Railway Operational Security 

French train maker Alstom has showcased the performance of its 
Integrated Security Manager (ISM) module for the Iconis 
integrated control centre.  Alstom participated with various 
transport companies in the PROTECTRAIL programme, a 
European Union project that aims to help companies to improve 
rail safety. 

As part of the programme, the participants' solutions were 
assessed to evaluate the consumer needs across Europe.  
Alstom's ISM module was tested on 7 km of track and a depot in 
Poland. 

The solution is completely integrated into Iconis's supervision 
software and is designed for railway operations and to counter 
terrorist attacks, vandalism, malicious acts, armed attacks and 
other day-to-day operational problems. 

Alstom transport information senior vice-president Pascal 
Cléré said "The solutions offered so far were created primarily 
for the aeronautical industry and then used for rail.  Our solution 
stands out from the others, because it is highly intuitive for 
operators in the sector." 

Alstom's Iconis Integrated Control Centre coordinates traffic 
management and other functions simultaneously.  It uses the 
Iconis ATS for the automatic supervision of urban trains, Iconis 
CTC for main lines and Iconis Scada to monitor infrastructure.   

RATE £NEG.

An opportunity has arisen for experienced signalling engineers to work on a 
part time associate basis mentoring junior members of staff within either a 
signalling design or signalling testing capacity.

The role requires you to: 
Mentor the junior members of staff within a design or testing capacity. 
You will assist in their development and work between 1 and 5 days a week. 
Assist in developing the knowledge of the engineers and answer any 
questions that they might have in regard to signalling. 

PLEASE NOTE - You must reside and be eligible to work in the UK to apply 
for this position. 

SIGNALLING MENTORS - DESIGN AND TESTING

WWW.ATA-RECRUITMENT.CO.UK

IF THIS IS THE ROLE FOR YOU, GET IN TOUCH. 
David Perrin on 01332 861814 or send your CV 
via email to david.perrin@ata-recruitment.co.uk
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ERTMS UK  

There have been several articles already on ERTMS published in 
Rail Engineer and there will be many more as the years progress.  
This vitally important system for the future of signalling and train 
control is slowly rolling out across Europe and here in the UK, 
another milestone has been reached with testing of several 
equipment types on the Hertford Loop test track in north 
London.  Known as ENIF – ERTMS National Integration Facility – 
it is an important preliminary before future main line 
deployment.   

A recent invitation to the technical press enabled a viewing 
of the lineside equipment, the train borne cubicles and cab 
display and the control centre for the test section, the latter 
located at Hitchin. 

The Need for a Test Site 
One of the specified features of ERTMS is that it must be 
interoperable.  This means that the manufacturers of both 
lineside infrastructure equipment and train borne radios / control 
units must work seamlessly with each other.  Sounds simple but 
in the European development process, it has been anything but.  
Designers of signalling systems have a long pedigree of making 
things different, both to be different from other suppliers and as 
new technology has emerged.  Signalling also has to facilitate 
operating rules, these being different in most countries.   

When signalling was primarily infrastructure based, it did not 
matter too much but once signalling kit becomes partially train 
borne, it is essential that the various piece parts are compatible 
with each other.  It could be argued that providing the 
specification is rigorous enough, then interoperability will 
happen by default.   

Sadly, this has not been the case and much development 
aggravation has occurred in mainland Europe, NR being mindful 
of these problems, has set out to prove that different types of 
equipment will work harmoniously together.  Hence the ENIF 
project 

What the Tests will Achieve 
ERTMS has two main constituent parts – ETCS (European Train 
Control System) and GSM-R (the rail adaptation of the public 
GSM mobile radio standard).   

The first represents the signalling element and the second 
the transmission path between control centre and train.  The NR 
framework contract to supply of ETCS has selected four 
companies to compete for the long term business – Signalling 
Solutions Ltd (a consortium of Alstom and Balfour Beatty), 
Infrasig (a collaboration between Bombardier and Carillion), 
Siemens Rail Automation (formerly Invensys / Westinghouse) and 
Ansaldo STS (who supplied the pilot ERTMS project on the 
Cambrian Route) and these companies have to prove the 
compatibility of their equipment with each other. 

The line between Hertford North and Stevenage is double 
track but in off peak hours, it is only one train per hour in each 
direction.  Hence a five mile section of the down line has been 
made available as a test track with single line working on the up 
line for the passenger service.  A changeover switch in Kings 
Cross power box enables the test track section to be isolated on 
demand and once switched in, testing can take place within the 
five mile limit without any control from KX.  A Class 313 EMU 
has been converted to be the test train and is fitted with an 
Alstom ETCS train equipment.   

The four suppliers have all provided ground equipment, 
mainly the track mounted balises that give position information 
and the interface to the control system.  Each company is 
allotted specific days when their system is under test, these 
being conducted from the ENIF control centre in Hitchin. 

Controlling ETCS 
ETCS still requires computer based interlockings (or even relay 
interlockings with the right interface equipment) for the safety 
setting of routes and junction control.  Between these and the 
control centre screens is a Radio Block Centre (RBC) that 
interprets the requirements for the ongoing route and translates 
this into a Movement Authority (MA) that is sent to the train.   

The interlocking and RBC are proprietary to the particular 
supplier and at the Hitchin site, each of these is given a test lab 
where their control centre is installed.  These labs are security 
controlled so that no-one can steal ideas from another party.  
The route setting screens are similar to what might be seen in 
any modern IECC using a mouse or tracker ball to select the 
route of the intended train path.   

A summary of the four systems is as follows: 

 SSL (Alstom) – interlocking is the latest Smartlock 400 with 
the RBC based on similar technology.  MAs are shown 
slightly differently to conventional route setting.  ETCS will 
offer less restrictive approach control to junctions and 
similarly easier permissive entry to occupied platforms; 

 Ansaldo STS – uses a SEI interlocking linked to its own RBC.  
The equipment is essentially similar to that at Machynlleth 
on the Cambrian line; 

 Infrasig (Bombardier) – interlocking is the latest EbiLock 
product with a compatible RBC; 

 Siemens (ex Invensys) – interlocking is the Westlock product 
and compatible RBC.  Has conventional route setting 
procedures and the system will also be used for testing 
ETCS with an ATO overlay – see Thameslink section. 

 

During the allocated test period, each product controls the test 
track section and issues MAs to the test train for the test 
programme of the day.  Since the line retains conventional 
signals for normal operation, the test train has to pass these.   

ERTMS UK Test Site 
By Clive Kessell, FIRSE  

IRSE NEWS would like to thank the 
Rail-Media Group for  permission to 
publish the following article originally 
published in The Rail Engineer. 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 202  |  JULY/AUGUST 2014  15 

It is possible to set a MA that allows 
the train past a red signal but this is 
considered disconcerting for drivers and 
thus the ENIF control is configured to 
ensure such signals always show a 
proceed aspect.  The balise operation is 
slightly different for each manufacturers’ 
kit and thus these have to be 
reconfigured prior to the particular day’s 
testing.   

Conditions to be tested include the 
introduction of temporary speed 
restrictions and emergency stops.  The 
connection of the individual firms control 
to the ground equipment uses the FTN 
network and is configured by jack in 
plugs and sockets on a patch panel. 

Each firm is also required to model 
ETCS for the London to Heathrow and 
London to Wood Green routes so as to 
simulate capacity on a busy piece of 
railway.   

A temptation to be resisted will be 
requests from operators to customise the 
system for ‘special’ UK requirements.  The 
ultimate goal is for any train arriving through the Channel Tunnel to be capable of working seamlessly to the British ERTMS package. 

The Train Borne System 
The test train is equipped with: 

 The EVC (European Vital Computer) that receives and interprets the commands from the RBC; 

 The Driver’s control panel showing the Movement Authority as a moving band on the outside of the speedometer and with the 
driver having to keep the speed inside this limit otherwise alarms and braking will occur; 

 The Eurobalise reader mounted under the train to give position information and data for forthcoming stations, level crossings, etc; 

 Two forms of odometry, viz doppler radar and traditional tachometer, to measure distance from each balise; 

 The GSM-R data radio to receive the radio borne MA instructions. 

Although only one type of train kit is 
installed on the test train, other types of 
rolling stock will  come to Hertford for 
compatibility testing.  It is estimated to 
take 18 months to do the design, 
fabrications and fitting of a first in class 
installation with the train being out of 
service for around 12-16 weeks.  
Thereafter, fleet fitment should be about 
two weeks for each vehicle.  Driver training 
is expected to take two weeks for full 
ETCS conditions. 
     A lesson learned from the Cambrian is 
that retro-fitting is both messy and costly.  
There will be franchise implications in the 
future and ETCS fitment may well become 
part of a franchise condition.  Whenever 

Test Train in Kings Cross station, London 

Test Train drivers position showing 
the ETCS man-machine interface 
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ERTMS UK  

possible, ETCS will be part of a fleet renewal programme 
and all vehicles ordered after Jan 2012 or delivered after 
Jan 2015 must have provision for the system.   

     NR is likely to sponsor the ROSCOs for retro 
fitting on a national fleet basis.  Similarly for the 850 ‘go 
anywhere’ freight locos, funding will be made available 
for the retrofit programme.  The NR fleet of engineering 
trains and on track machines must also be fitted but 
more difficult are locomotives associated with charter 
and heritage operation.  A solution for steam engines is 
proving elusive but where there is a will, there will be a 
way. 

GSM-R Radio 
GSM-R as a track to train voice facility is now well 
established on NR.  However the radio network has also 
to be used as a bearer for ETCS and currently uses a 
circuit switching, i.e. once a train is logged on, it remains 
connected for the duration of the journey.  This is not 
efficient use of spectrum and channel limitations will not 
permit ETCS to be used in busy traffic areas.   

The solution is packet switching (known as GPRS) and 
entails sending packets of data to a train when required.   

Signal engineers have reservations about the integrity 
of this but recognise the advantages.  As a result, GPRS 
is being tested at ENIF on behalf of the ERTMS User 
Group based in Brussels.  So far the results are 
encouraging and the UK is leading the way for Europe 
and wider climes.   

When GSM-R is used to support ETCS, it is usual to 
provide additional lineside base stations to provide 
continuous coverage should a single base station fail.  
This has happened at Hertford with part of the testing 
including operation with a switched out base station. 

The Thameslink Dimension 
The decision by the Thamelink Upgrade 
authorities to use ERTMS for its central London 
core brings about new challenges.   
     To achieve the 24 trains per hour criteria, 
automatic train operation is needed and this 
means providing an ATO overlay to the basic 
ETCS package.  Again, the UK will be pioneering 
this facility for Europe.   
     Siemens have the contract to provide the 
system but sensibly have requested using the 
Hertford test track to test it.  Part of the line will 
thus replicate the Farringdon to Blackfriars 
section, needing additional signals and links to 
the Thameslink development centre in James 
Forbes House near London Bridge.   
     With the main ETCS integration tests largely 
complete, the test line will be handed over to 
Siemens and the Thameslink team in November 
2014. 

In Conclusion 
Having witnessed the problems with the roll out of ERTMS in Europe, 
Network Rail is wise to provide the Hertford / Hitchin test facility.  If 
nothing else, it has driven the message home to manufacturers that 
interoperability must be achieved.   
Although the software level of the infrastructure equipment is version 
2.3.0d which will eventually need upgrading to 3.0.0 or later derivatives, 
this should happen as a cross industry roll out with insistence on 
backward compatibility.   
Hertford has its limitations; the maximum line speed is only 70 km/h and 
there are no junctions under ETCS control.  A next step is to equip the 
Old Dalby test line where speeds up to 180 km/h are possible.  It will 
also give unlimited access, not possible at Hertford as the line has to be 
handed back for peak hours. 

The main line deployment of ERTMS is aligned to route 
modernisation so time is short to get the major contracts let.  The plan 
shows: 

 GWML Paddington to Heathrow – 2017; 

 GWML Paddington to Bristol – 2019; 

 Thameslink Fleet Service – 2018; 

 ECML Kings Cross to Wood Green 2018; 

 Moorgate to Drayton Park (Northern City Line) – 2018; 

 ECML Kings Cross to Doncaster – 2020; 

 Midland Main Line – 2022. 

One of the suppliers is intent on offering ERTMS Level 3 as part of the 
package using experience gained in Kazakhstan.  This is intended as a 
potential package for secondary routes and has the advantage of 
further reducing lineside infrastructure. 

ERTMS will reduce the cost of signalling but above all it will yield 
important capacity benefits.  It sits alongside the twelve Regional 
Operating Centres and the Traffic Management Systems as the 
cornerstone of NR’s train control strategy.  Much is at stake but with 
customer and industry working together, it will succeed.   

Thanks are expressed to the ERTMS Programme, Project and 
Engineering Teams for facilitating the visit and the openness in 
explaining the system. 

Presentation on board the Test Train 
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INDUSTRY NEWS 
 

ETCS for Turkish Railways 

Thales has recently signed a contract with Turkish State 
Railways (TCDD) to deliver signalling and telecommunication 
system improvements at Eskisehir station over the next year, in 
order to better deal with increased rail traffic. 

The 10m contract forms a part of Thales's commitment to 
the development of the railway market in Turkey, where it has 
maintained a subsidiary company since 2009, with more than 
fifty experts in signalling.  Thales was the first supplier of ETCS 
systems in Turkey.   

Under the terms of the contract, the company will install its 
European Train Control System (ETCS) Level 1 signalling 
technology, which already equips over 400 km of the Ankara-
Istanbul line that currently operates at high-speed.  The 
contract also includes changes on the existing interlocking and 
centralised train control systems. 

Eskisehir is one of the key stations on the Ankara-Istanbul 
line and connects two key cities in the country, and serves 17 
million people. 

Tampere CTC Renewal Contract 

Finnish transport agency Liikennevirasto has awarded a 5.8m 
contract to Mipro for renewal of the train control system on 
around a quarter of the national rail network in western Finland.  
A new traffic management system designated TAKO is to be 
rolled out in eight phases during 2014-18, replacing the existing 
TAIKA control system used in the Tampere region. 

The control area includes the main line running north from 
Riihimäki through Tampere to Seinäjoki, as well as the east-west 
routes from Pieksämäki and Jyväskylä to the ports of Vaasa, 
Kaskinen, Pori and Rauma, plus the orbital route from Toijala to 
Turku to the west of the Helsinki conurbation.  In total, 
1400 track-km will be managed from a new control centre to be 
built at Tampere Viinikka, as will the marshalling yards at 
Tampere and Seinäjoki. 

The new centre will control and monitor more than 10 000 
signalling elements, including 1800 signals and 1250 turnouts.  
According to Mipro, the remote traffic control system will have 
to interface with interlockings supplied by six different 
manufacturers which are currently used in the control area. 

Mipro will be supplying its MiSO CTC technology, which 
provides advanced automatic functions for train monitoring and 
route setting, and interfaces with the agency’s other traffic 
management systems.  Using common hardware components 
and proven software, the modular CTC package is based 
around functional layers to form a highly scalable application 
suitable for a wide variety of different traffic requirements and 
installation sizes.  MiSO CTC is already being used by 
Liikennevirasto to control more than 3000 track-km in northern 
and eastern Finland.  Mipro will also be providing simulation 
tools for operator training, including various exercises in 
managing traffic during periods of disruption. 

 

Rail technology leader Bombardier Transportation has 
participated in the European Union funded railway industry 
partnership for integrated security of rail transport, 
PROTECTRAIL, as a consortium partner.  As part of this, its 
EBI Gate 2000 level crossing system contributed to 
demonstrations of the latest state-of-the-art rail security 
solutions at the test track in Zmigrod, Poland.  The system is 
manufactured in Poland and integrated with an obstacle 
detector for the first time. 

The successful testing was the result of the collaboration 
between Bombardier's site in Katowice and the global 
technology company Honeywell, which provided the radar 
scanner.   

When integrated, the EBI Gate 2000 system is able to 
receive information about an obstacle on the level crossing, 
which may impact the crossing or train operations, and send 
data to the PROTECTRAIL system.  The information can then 
be used to alert crossing, station or train personnel.  This 
successful testing also provides the foundation to develop a 
mechanism to inform the train driver about the need to 
brake. 

The demonstration was attended by approximately 100 
participants, including Andrzej Massel, former Under 
Secretary of State, Polish Ministry of Transport; Jerzy 
Wisniewski, Fundamental Values Director, UIC; 
representatives of the European Commission as well as 
project partners, railway stakeholders, transport authorities 
and rail police. 

Slawomir Nalewajka, Head of Rail Control Solutions 
Poland, Bombardier Transportation, said "As well as 
contributing to this important study, which will help meet 
customers' growing expectations regarding security, these 
tests have provided valuable field experience in operating 
the integrated system.  The increased functionality will 
further benefit the security and safety of our rail 
infrastructure." 

PROTECTRAIL is one of the largest integration projects 
for railway security at present.  The consortium is composed 
of 29 companies working together since September 2010 to 
integrate existing security solutions in the rail environment to 
meet future security challenges.  The objective is to develop 
a global framework, taking existing solutions, making them 
interoperable, and testing them in demonstrations with real-
life scenarios.   

As a leading consortium partner, Bombardier's Network 
Solutions group is responsible for the global integration 
efforts of the 29 members to improve overall passenger 
security.  In Poland, the consortium has demonstrated an 
effective common approach to reduce the engineering costs 
associated with integration while improving the overall 
situational awareness in security and operational control 
centres.  For more information visit www.protectrail.eu. 

Level Crossing Technology in Poland 
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Central to the purpose of the IRSE’s existence is to 
support the education and professional development 
of the Institution’s members.  It is by so doing that 
we serve the needs of the worldwide railway industry 
of which we are a part. 

The Institution’s Education and Professional 
Development Committee was re-launched in 
October 2013, with a new remit and many new faces 
around the table.  As Chairman of that Committee, it 
is abundantly clear to me that there is much to be 
done.  

In describing the Committee’s work, the starting 
point is to state its purposes and where it fits into the 
IRSE’s organisation.  The scope of what we do is as 
follows: 

 Commissioning the production of publications, 
web-based information, seminars etc that assist 
with the education and development of IRSE 
members; 

 Working with educational establishments and 
other professional/training bodies to promote 
and facilitate the provision of training and 
educational courses that will benefit IRSE 
members and the profession; 

 Providing governance for the operation of the 
IRSE’s annual Examination; 

 Supporting the work of the IRSE Younger 
Members’ Section; 

 Promoting to all IRSE members the importance 
of engaging in education and professional 
development, and providing guidance and 
support to both members and employers for this 
purpose; 

 Encouraging young people to consider careers 
in rail engineering, specifically in the field of 
signalling, train control and communications. 

The members of the Committee are drawn from 
across the world, and include representatives from 
Australia, Hong Kong, India, Malaysia, South Africa 
and the UK.  We are also about to add representation 
from the Younger Members’ Section.  We meet every 
2-3 months in London, with video-conferencing for 
those who cannot attend in person.  The E&PD 
Committee reports to the IRSE’s Council (the 
Institution’s governing body), and in turn the 
Examination Committee reports to the E&PD 
Committee. 

We have a long list of specific objectives and 
tasks, and the more immediate and urgent ones 
include: 

PROVISION OF EDUCATIONAL 
INFORMATION 
a) Produce a framework for the development of 

Local Section country guides on signalling 
practices, focussing initially on countries where 
the Local Sections do not have much published 
material on their signalling systems.  This is 
intended particularly to help with the education 
of younger engineers; 

b) Create a better online library of educational 
material, specifically by producing abstracts of 
IRSE publications and papers for the IRSE 
website, and at the same time improving the 
website search facilities for finding papers and 
information on specific topics; 

TRAINING COURSES AND CAREER 
INFORMATION 
c) Develop and maintain an online database of 

S&T academic and vocational courses provided 
by training and educational establishments 
worldwide, for use by IRSE members (however, 
the inclusion of information about courses in 
the database is not intended to imply that the 
IRSE endorses the courses as meeting certain 
standards); 

d) Update the career route map on the website, 
and make it as international as possible; 

IRSE EXAM SUPPORT 
e) Review and revise the exam syllabus; 
f) Rationalise and update the reading material 

and study packs for the IRSE exam, and make it 
available on line; 

g) Produce guidance on setting up and running 
exam study groups; 

CONTINUING PROFESSIONAL 
DEVELOPMENT – RECORDING AND 
TRAINING 
h) Review information from the 2014 membership 

survey relating to Continuing Professional 
Development, and determine actions to be 
taken.  We are in the process of reviewing the 
survey results currently. 

Some of these tasks have already been completed, 
but some will take more time.  

The Committee welcomes suggestions for 
other work that should be undertaken to help 
members with education and professional develop-
ment.   Please contact Christine White in the IRSE 
office, or Francis How. 

At the core of the IRSE’s purpose in life: Education and Professional Development 
Francis How, Chairman, IRSE Education and Professional Development Committee 
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IRSE MATTERS 
How the IRSE works ... 
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IRSE/Network Rail Signalling and Telecommunications  

Apprentice of the Year 2014 Awards 

The IRSE introduced an S&T Apprentice of the Year Award for the best performing Network Rail S&T Apprentice in 2008, and it 
has been presented annually since then.  With Network Rail’s (NR) decision to have a small number of dedicated 
telecommunications engineering apprentices, in 2013 they introduced a Network Rail Telecomms Apprentice of the Year award 
also.  The IRSE Council subsequently decided to sponsor this award too, and so this year two apprentice awards were made in 
S&T engineering, one for signalling and one for telecomms. 

The awards, which consist of a trophy held for a year, a framed certificate, a cheque for £100 and a year’s free membership 
of the IRSE were presented to this year’s winners by Andrew Simmons, the Institution’s Senior Vice-President at the NR 
apprentice passing out ceremony at HMS Collingswood near Portsmouth, England on 6 June 2014. 

 
The winner of the Telecomms award was Robbie 

Henderson, who is based at the NR depot at Wimbledon.  
He said when told of his award that “I feel extremely 
privileged to have won this award from the IRSE.  It feels 
great to have been recognised and then rewarded for three 
years of hard work learning my trade.  I am looking forward 
to starting a job in maintenance and I hope to progress my 
career further as I gain more experience”.   

 
The winner of the Signalling award was Chloe 

Boothroyd who is based at the NR depot at Barnham.  Her 
comment was “These last three years on my apprenticeship 
scheme have been fantastic; from year one where I had to 
live in HMS Collingwood and train in HMS Sultan, to years 
two and three where I worked in my depot and went back 
to HMS Sultan for three week courses.   

In Year One I learnt lots of basic engineering skills but 
most of all I was able to build up my self-confidence and 
therefore this changed me as a person.  I made lots of 
great friends in year one that I still go and see, and class 
them as friends for life.  In Years Two and Three I learnt so 
much about my job and was always busy rather with course 
work or working on the infrastructure which I love.   

The apprenticeship scheme also changed my life in 
regards to my fitness, as I now compete in half marathons 
and have a full marathon pencilled in for September; 
something I would never have been able to do at the start 
of my apprenticeship.  All in all, the apprenticeship has 
changed my life and I have loved every second of it.   

Winning the award is a great honour for me as it shows 
that I have worked hard through the years and put effort 
into the apprenticeship scheme.  It means a lot, as it will 
show future employees in Network Rail what can be 
achieved if you work hard and are committed to the job.  It 
is also a real privilege for me to inspire the next generation, 
and shows other females wanting to do this job, and guys 
also, that girls can be just as good as their male 
counterparts.   

I plan to stay with Network Rail and I am looking at 
securing a technician’s job and then working hard to 
progress up and up the ladder within the organisation”.    

APPRENTICE OF THE YEAR 

Andrew Simmons, the Institution’s Senior Vice-President 

presenting the 2014 Telecommunications Award to  

Robbie Henderson (above) and the Signalling Award to  

Chloe Boothroyd (below) respectively 

 

APPRENTICE OF THE YEAR  
Report by Colin Porter 
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April Meeting 
Under the leadership and watchful eye of the outgoing M&NWS 
Chair, Ian Fury, the April AGM and evening talk were held in The 
Mailbox, Birmingham at the kind invitation of Network Rail; and 
attended by around 40 members and guests.  Following the 
official AGM business, the speaker for the evening, Doug 
Gillanders, gave his talk, entitled ‘Testing – Are we getting it right? 

Testing – Are we Getting it Right? 
The opening part of Doug’s talk demonstrated how there are 
now three principle methods by which projects can be 
commissioned; Signalling Works Testing Handbook (SWTH), 
Signalling Maintenance Testing Handbook (SMTH) and G110. 

Signalling Works Testing Handbook 
Evolving after the Clapham crash in 1989, SWTH was introduced 
to help the industry ensure that installed equipment works to the 
design criteria and designed functionality, as well as conforming 
to statutory standards and requirements.  Modern evolutions of 
the document allow for minor repetitive testing, covered by 
section A210, to the default way of testing new installations in 
section A110.  The latter has requirements including: 

 Tester In Charge (TIC) required (simple/major/complex); 

 Red/green design required; 

 Principles testing is frequently needed; 

 Master test plan is required, followed by a preparation test 
plan and commissioning plan. 

Signalling Maintenance Testing Handbook 
When SMTH was first introduced, it focussed on ‘like for like’ to 
allow maintainers to replace equipment that had previously been 
working.  This, however, developed into ‘like-ish for like-ish’ and 
even wholesale replacement of equipment as the industry 
perceived there were cost savings to be made by not using 
SWTH.  Doug explained how, eventually guidelines were written 
to say what should be considered for SMTH testing and what 
should be tested by other methods. 

G110 
Recently the industry’s thirst for more standards has created the 
introduction of G110, nominally a section of the SWTH that 
allows SMTH principles to be adopted for less complex SWTH 
work.  The underlying principles of G110 were explained as: 

 Where things are operationally equivalent, such as 
replacement colour light signal heads or replacement point 
machines; 

 Extensive and simultaneous temporary equipment 
disconnection is required; 

 The CRE agrees that the works are within the scope of G110; 

 The design can be very simple.  Agreement is needed at the 
concept stage. 

Having set the scene, Doug questioned whether these existing 
processes are appropriate to the current testing scene: 

 SWTH processes are based on free wired or geographical 
relay interlockings.  These procedures and practices were 
drafted 25 years ago, using a lot of overlapping tests and 
needing long possessions; 

 Pressure is on to keep the railway open more hours and 
increase efficiency, hence the time available to do the work 
has decreased significantly; 

 There has been a wholesale change in technology to 
computer based interlockings that are fully tested off-site; 

 Plug-coupled cables have been introduced on many 
schemes. 

Much more automation of testing is required, but SSI data does 
not lend itself to doing this.   Some newer interlockings that use 
ladder logic do, where a formalised V&V process along with 
automated testing can be used.  Fringes to computer based 
interlockings should be minimised as they are large consumers of 
staff and time resources, and cannot be tested until they are 
changed over.  Often schemes are designed to keep a large part 
of the existing lineside infrastructure, leading to every location 
case effectively becoming a fringe.  A change in design 
philosophy is needed to reduce this way of doing things if 
efficiency is to be gained. 

There are changes in philosophy within the industry which are 
helping to resolve some of the issues, such as AOCL conversion 
to AOCL+B, modular signalling, modular S&C and plug couplers.  
All of these are bringing advantages to the testing process or 
overall safety of the railway, although the industry has a habit of 
migrating slowly back to the starting point by introducing 
additional complexity.  ERTMS delivery will change the life of the 
tester significantly, with little lineside testing needed and a large 
part of his work being done in the cab of the train.  Even here 
though, despite robust specifications and maturing processes, 
often one manufacturer’s system will not communicate with 
another! 

Doug continued by illustrating a number of incidents that 
have occurred over the last few years, where thankfully, the 
outcome did not result in passengers being injured, but certainly 
had the potential to do so.  Complexity of data has often been a 
large part of the cause, as well as a mismatch between PFM 
(Points Free to Move) and PRR (Panel Route Request) files within 
the interlocking data.  It is also interesting to observe that there 
is no formal training or process to determine how the 
interlocking data should be checked. 

Age profile is a growing problem for the industry.  Doug 
illustrated this with a chart that showed the country has 560 
primary testers (testing is their main role), with the majority of 
the module 1 (Tester in Charge) and module 2 (Principles) testers 
in the 30 to 40 and 40 to 50 age brackets.  Two of the main 
suppliers are generating a lot of new testing blood, but it will be 
a while before the supply matches the demand.   

Traffic management implementation will demand some new 
skills, which have to be taught and learned, along with ERTMS 
implementation starting soon, all against a background of 600 
mechanical signal boxes and many hundred relay interlockings 
that will be probably be around to some extent for another 
generation yet. 

The Section wishes to thank Doug for his open and honest 
presentation and Network Rail for providing the facilities for the 
meeting. 

MIDLAND & NORTH WESTERN SECTION 
Report by Ian Bridges 
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Thales is a business with a long history in 
the UK. For over 125 years the engineering 
expertise of its businesses has been driving 
technological advancements in a huge range 
of industries, including rail. And while their 
past is something to be proud of, Thales also 
has an exceptionally bright future, as shown 
recently when Network Rail selected them as 

system at two new Regional Operating 
Centres in Cardiff and Romford.

teams will play a big role in improving the 
performance and capacity of Britain’s rail 
network. ARAMIS is already used to control 
more than 60,000 trains across 11 countries 

Despite being a proven solution that has 
improved performance and continually 
evolved to remain on the leading edge 
of train control technology, ARAMIS will 
continue to be rigorously tested before its 
scheduled go-live date in December 2015. 

The Thales team will therefore be working to 
tight timescales on a hugely complex project: 
exactly the sort of challenge they overcame 
with the delivery of signalling modernisation 
on the Jubilee Line and, more recently, the 
Northern Line. The successful delivery of the 
Jubilee Line programme alone has increased 
capacity by 20%, making every journey 
two minutes faster on average and allowing 
the line to transport an additional 12,500 
people every hour. 

The Jubilee and Northern Line upgrades 
are just two examples of what Thales’s 
1,300-strong Transportation business can 
achieve. As the organisation continues to 
build the capacity of its expert signalling 
design and engineering team there will be 
plenty of opportunities to showcase their 
ability to deliver on exciting, challenging  
and complex projects.

Learn more about Transportation careers 
at Thales at www.thalesgroup.com/en/
uk/transportationcareers

THE BUSINESS MAKING 
BRITAIN MORE CONNECTED
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ENGINEERING COUNCIL 

The Engineering Council in May 2014 launched the third edition 
of the Accreditation of Higher Education Programmes (AHEP) 
handbook.  AHEP outlines the standard used by professional 
engineering institutions to assess engineering degree 
programmes for accredited degree status and by educational 
establishments to review their programmes in order to develop 
excellence in delivery and content.  

Accreditation of an engineering programme provides an 
important mark of assurance that the degree meets the high 
standards set by the engineering profession and is, therefore, of 
benefit to potential students, universities and employers.  

Graduates from an accredited degree programme are 
recognised as having achieved part or all of the underpinning 
knowledge for professional registration as an Incorporated 
Engineer (IEng) or Chartered Engineer (CEng), which they can 
apply for once they have developed further skills and 
competences in the workplace.   

First published in 2004, AHEP has been developed, and 
subsequently reviewed on a five yearly basis, in consultation with 
the profession and employers, both in the UK and internationally.   

The latest updated version does not introduce any significant 
changes to the required overall standard for the award of 
accredited degree status and remains rooted in the UK Standard 
for Professional Engineering Competence (UK-SPEC).   

Key changes, that have principally been designed to make 
the document even easier to use, include a re-ordering of the 
content and clarifying the differences between the accredited 
degree types.  The main body now comprises four discrete sets 

of learning outcomes, one for each type of degree, prefaced by 
a description of the type of degree and its graduates. Topics 
that have come to the fore since the previous review, such as 
ethics, risk and intellectual property have been strengthened.  
What were previously termed ‘general learning outcomes’, 
sometimes known as transferable skills, have mostly been 
incorporated into the technical engineering outcomes, 
particularly for engineering design, to confirm their importance 
in the development of employable graduates.    

Rob Best, CEng FIChemE and Chair of the AHEP Review 
Steering Group said: “Based on responses to the consultations 
that we carried out, it was clear that the previous version of 
AHEP was strongly supported, so we avoided making 
unnecessary changes.  We are confident that universities and 
professional engineering Institutions will welcome this, the third 
edition, and will find it easy to use as they develop the 
engineering degree programmes that will take us further into 
the 21st century.”  

There will be a two year transition period for any necessary 
changes to be made.  Taking account of the academic year, all 
accredited degrees taught from September 2016 should align 
with this revised version of AHEP.  Between May 2014 and 
September 2016 accrediting panels visiting universities will 
explore with engineering staff their progress towards this 
implementation.  Hard copies can be obtained from 
info@engc.org.uk.  Degrees with accredited status are listed 
on the Engineering Council’s accredited courses database: 
www.engc.org.uk/courses 

Accreditation of Higher Education Programmes  

INTERFLEET TEAM TACKLE THE THREE PEAKS CHALLENGE  

As we go to press, a team from international railway consultancy, Interfleet, will be 
participating in the Three Peaks Challenge by Rail to conquer the three highest 
mountains in England, Wales and Scotland in just over 36 hours. 
     The team of four engineers, based in the Derby office, will begin their challenge 
during the longest weekend in June, starting on Thursday 19 June.  They will join a 
wider team of participants from across the rail industry in order to raise money for the 
charity, Railway Children. 
     The Railway Children remains the only charity in the world to complete the Three 
Peaks Challenge by train.  The wider group, including the Interfleet team, will scale Ben 
Nevis (1134m), Snowdon (1085m) and Scafell Pike (978m). 
The Interfleet team consists of Steve Lennon, Tom Flannery, Gareth Wigley and Rowan 

Bell.  Senior Consultant, Max Bladon, had to drop out of the team due to a recent knee operation. 
Max said “The team has worked hard to fundraise over the past nine months since we signed up for the challenge and we have 

now raised £3700 thanks to the support of our Interfleet colleagues.  The team has also put a lot of time and effort into getting fit for 
the challenge, unfortunately I have got to miss out on the challenge itself but I am pleased that we have managed to beat the target 
and raise valuable funds for this fantastic cause.” 

Events Manager at Railway Children, Katie Mason, said “The spirit and atmosphere you get with so many fundraising adventurers 
all travelling together with the same goal on the train is incredible.  All the money raised from the Three Peaks by Rail challenge will 
help to ensure we can continue our work supporting some of the most vulnerable children in society.” 

Now in its twelfth year, the challenge has raised over £2 million and each year has helped Railway Children reach 5000 new 
children who are at risk, needing shelter, food, clothing, medical supplies, education and counselling.  Anyone wishing to support the 
Interfleet team can contribute via http://uk.virginmoneygiving.com/team/Interfleet_3_Peaks_Challenge_2014  
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Obstacle Detection Level Crossings 

I read the Midland & North Western Section's report about 

Obstacle Detection level crossings in the May 2014 IRSE NEWS 

with interest but I feel that one of the main causes of failure 

with this technology was not mentioned: accumulated snowfall 

on the ground.  This has yet to be addressed and is so much of 

a problem that Network Rail's Network Change consultation 

documents for the upcoming resignalling from Nottingham 

towards Newark and Grantham, which includes several MCB-

OD, undertakes that the crossings will be manned when such 

weather conditions occur.   

This is an extraordinary state of affairs and I cannot 

remember any other instance in modern signalling history when 

the S&T profession have persisted in installing signalling 

equipment which was known to be unable to cope with all the 

weather conditions which could reasonably be expected to 

occur in the British Isles in a 12 month cycle.  Ordinarily such 

equipment would be considered not fit for purpose. 

The issue of manning the crossings during such weather also 

raises human factors that seem to be being entirely overlooked.  

Given that the ongoing programme of installing these crossings 

will place numerous installations within the same geographical 

area, where is the manpower to come from to work them 

locally, it is not as if the modern railway is awash with a surplus 

of staff?  Once resignallings sweep local signallers away, and 

with other Operations response staff, S&T and P Way no doubt 

fully engaged in keeping pointwork clear of blowing snow and 

dealing with other failures, it will stretch resources to find 

numerous more bodies to man crossings.   

Then there is the matter of transporting them to site when 

roads may be very difficult to negotiate.  One of the major 

issues here which I feel is being ignored is that there is no 

Atkins is seeking to maximise its position in the rapidly growing 

international rail market to better identify and resource key 

opportunities, and harness key skills, experiences and 

innovation from across the Group.   

The company’s UK Rail managing director, 

Douglas McCormick, is taking up the assignment 

to develop the blueprint for this approach. 

The company delivers a wide range of light 

and heavy rail projects – from signalling and 

electrification to station design and project management – 

across the UK and Scandinavia, as well as the Asia Pacific, North 

America and Middle East regions.  With Innotrans 2014 taking 

place in September, Atkins is keen to ensure it is well placed to 

FEEDBACK 

accommodation at these crossings, so presumably these staff 

will be expected to spend entire shifts for many days on end in 

the depths of winter without adequate heating, lighting, 

cooking, drinking and physical needs facilities until conditions 

improve, with no more than a road vehicle for shelter.  It is not 

acceptable to dismiss this as being the same as at existing 

AHB / CCTV level crossings which require manning from time to 

time.   

Those crossings are only manned during rare failures or 

engineering work and usually for a matter of hours only.  In the 

case of MCB-OD failure for a long period during snowy 

weather is almost being engineered in.  I don't think we have 

knowingly placed staff in such situations for long periods of 

time since signal boxes consisted merely of exposed, raised 

stages of levers open to the elements.  Modern H&S standards 

demand better management of such predictable situations. 

Is this an S&T problem?  Well, given that one must consider 

every part of a safety system as a whole and not just cherry 

pick elements in isolation then, yes, I do think the profession 

needs to engage with operators to mitigate the risk that such 

inadequate accommodation arrangements will bring.  These 

people will be interacting with the signalling system in such a 

way as to allow signals to clear and trains to proceed 

uncautioned at line speed.   

Ergonomics in signalling locations are now an integral part 

of design so I really don't see the difference here.  We have 

plenty of experience in the railway industry of the kinds of 

mistakes that cold and tired members of staff can make and a 

joined up approach is needed.  It would be most unfortunate if 

each sector of the railway industry chose to pass the buck on 

this matter. 

Andrew K Overton 

ON THE MOVE …. 

compete for opportunities and ensure clients worldwide 

understand the breadth of its service and capability and can take 

advantage of worldwide best practice.  

Philip Hoare, who currently leads Atkins’ UK 

Highways & Transportation business, has been 

appointed to Managing Director of the UK Rail 

business.  Philip brings with him a wealth of 

experience in the transport sector to help drive the 

Rail division as the industry continues to create, upgrade and 

maintain large programmes of infrastructure, while driving 

innovation and delivering value for money. 

Atkins’ UK Highways & Transportation business will be lead by 

David Jenkins, operations and commercial director, in the interim. 
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OBITUARY 

ALBERT RAYMOND BROWN  
CEng, FIEE, HonFIRSE 

5 June 1921 - 18 May 2014 

R I P 
 
Ray Brown, who was the IRSE President in 1980-81, died on  
18 May 2014 aged 92 after a long and industrious life as a railway 
signal engineer.  Ray was born in Derby on 5 June 1921 into a 
railway family, his great-grandfather, grandfathers, uncles, father 
and sister all worked on the railway, and he spent his life serving 
the railway industry. 

Ray’s introduction to signalling came when, at just 10 years 
old, he sat on the wooden locker at the back of the signal box his 
grandfather was working at Chaddesden sidings, Derby (now the 
location of Pride Park), fascinated by the activity; the ringing of 
the bells of different tones, the click of the needles in the 
instruments and the row of large mechanical levers that were 
being pulled and pushed to work the signals and points.   

Ray’s father worked in the signal department of the Midland 
Railway based in Derby but worked all over the Midland Railway 
system.  Ray and his family later moved to Leicester and it was in 
the signal department at Leicester in 1937 that Ray aged 16 
started his career in railway signalling as a probationer.  Ray was 
educated at Derby Central School, Leicester College of 
Technology and Bedford Technical College.   

During the 1939-45 war he worked on maintenance and 
repairs both in the midlands at Leicester and in London, often 
working long hours sometimes all day and all night helping to 
keep the railway running during the war years. 

After nationalisation of the railways in 1947 Ray applied for a 
post in the S & T E drawing office of the LNER at Kings Cross and 
was appointed there as a draughtsman working on post-war 
electrification and re-signalling schemes.  He progressed through 
the various grades in the design office and in 1962 was 
appointed as Divisional S&T Engineer of the London Division of 
the LNER based at Stratford in East London.   

A move to the Eastern Region HQ at York came in 1968 when 
he was appointed to the post of Signal Engineer (General) and 
then in 1974 another move, this time to the Western Region S&T 
HQ at Reading when Ray was appointed as Chief S&T Engineer 
of the Western.  Three years later in 1977 he was appointed to 
the post of Chief S&T Engineer of the London Midland Region at 
Euston from which position he retired in 1981.  His career had 
then gone full circle from starting as a signalling trainee on the 
LMSR at Leicester in 1937 and, now 44 years later, retiring as 
Chief S&T Engineer of the LMR; a remarkable achievement and 
record of service to the railway industry. 

Ray joined the IRSE as an Associate Member (now Member) 
in 1951 and soon became involved in Institution activities.  He 
was responsible for organising the International Conventions to 
Sweden in 1962 and to the Netherlands in 1963.   

He was a member of Council from 1963 to 1967 during which 
time he served on a number of the Council Committees and was 
for a time the Hon. Secretary of the General Purposes Committee.   

He transferred to Member (now Fellow) in 1968 and was 
elected to serve on Council again in 1974, becoming Junior Vice-
President in 1978, Senior Vice-president in 1979 and President in 
1980.   

He led a very successful International Convention to 
Stuttgart, Germany in May 1980 when 230 members and guests 
attended and inspected the new signal box and telecommuni-
cations centre in Stuttgart and signalling installations in the 
München area.  Later in his Presidential year of office, on 20 
February 1981, 200 attended a technical meeting and visit to the 
new Paris-Lyon TGV line. 

Although Ray retired from BR in 1981 he was not finished 
with S&T engineering yet!  He went on for another 10 years to 
provide the railways in Zimbabwe (1983 to 1987) and then in 
Thailand (1989 to 1991) with the benefit of his skill and long 
experience in S&T engineering.   

The Church also played an important part in his life as Ray 
was a committed Christian and a Methodist local preacher. 

Our sincere condolences are extended to his surviving family.  
His wife Marjorie (they celebrated their diamond wedding 
anniversary a few years ago) who supported him throughout his 
career, and their children Mark and Helen and their families, to 
all of whom we offer our sympathy for their loss.   

 
Ken Burrage 

Friend and colleague 
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A sequel to Railway Signalling and Railway Control Systems,  
this new 350 page book provides an essential update to 
these earlier books and covers entirely new subjects such 
as ETCS, signal sighting, modular signalling technologies, 
updates on signalling standards and the concept of systems 
engineering.  

Available in softback and hardcover versions: from the 
IRSE  (www.irse.org/public/itemsforsale.aspx) 
Members £35 and  £40 respectively,  
Non-Members £60 and £65 respectively. 

IRSE BOOKS 

Back Copies of IRSE Proceedings  

and old signalling text books 

 
Following a "sort out" of the books kept within the 
IRSE's archives, a number of duplicate copes of both 
old IRSE Proceedings and signalling text books have 
been identified. These are being made available free 
of charge to members subject to members either 
paying the postal costs or arranging collection from 
the IRSE office in London. 
  

You can obtain a list of the surplus publications at  
www.irse.org/knowledge/members/

irseproceedingsrecent.aspx  
 

and send any requests for copies to hq@irse.org. 
 

Stephen Clark (Hon Librarian) 

ALL CHANGE
 

Britain’s rail signalling infrastructure is changing. And as the business delivering 
some of the country’s biggest and most complex urban and mainline rail 
modernisation projects, Thales is leading that change. 

We are looking for world-class engineers to join our team. People who make the 
grade and who are ready to test their abilities on the most challenging projects 
in our industry. If that sounds like you, apply for the roles below on our website.

Signalling Design Manager

Lead Systems Engineer

Senior Signalling Engineering Manager

Signalling Principles Design Engineer/Lead Signalling Engineer

Lead Mechanical Engineer

www.thalesgroup.com/en/uk/transportationcareers

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

Fellow 
Botha  D F  DB Consulting  South Africa  
Pruntel  J  ProRail Netherlands  

Member 
Agrawal  T P  DFCCIL  India  
Armanasco  S J  Signalling Solutions UK  
Bonnay  F  Alstom Transport Netherlands  
Brown  S  TFL London Underground  UK  
Chan  K W  ARCADIS  Netherlands  
Chen  J  Lloyd's Register Rail Asia China  
Chen  Z  Lloyd's Register Rail Asia China  
Clendon  J D  Rail Infrastructure Consult. New Zealand  
Comperatore  T  Metro Trains Melbourne  Australia  
Dwidar  A  Metro Trains Melbourne  Australia  
Farish  AJC  Metro Trains Melbourne Australia  
Gammage  P  Transport for London  UK  
Kalal  V K  Mumbai Metro One India  
Mukwembi  E  Gibb Eng. and Science  South Africa  
Nieuwenhuis  H  ARCADIS  Netherlands  
Sheng  Y  Lloyd's Register Rail Asia China  
Thandavan  S  CMC Engineering Malaysia  
Tidu  S  Alstom Transport  UK  

Associate Member 
Altun  M  Bombardier Transport’n UK  
de Pundert  S  ProRail Netherlands  
Grigorchenkov  I  Interfleet Technology  UK  
Hu  X  Lloyd's Register Rail Asia China  
Huang  Y  CCS LR Technical Services  China   
Peddolla  A  Infotech Enterprises India  
Styles  M  Kilborn Consulting UK  
Xiao  J  Lloyd's Register Rail Asia China  

Accredited Technician  
Dube  S   Rubi Enterprises   India 

Affiliate 
Blakeley   N    Iarnród Éireann    Eire   
Boothroyd   C L    Network Rail    UK   
Charman   C    Eurostar International  UK   
Diggle   A M    Hitachi Europe  UK   
Duru   O C    Siemens Rail Automation  UK   
Fitzpatrick   J    Iarnód Éireann    Eire   
Henderson   R C    Network Rail    UK   
Ibrahim   M    Siemens Rail Automation  UK   
Ingham   D    Siemens Rail Automation  UK   
Jones   G    Network Rail    UK   
Lam   L H    MGBI Malaysia  Malaysia   
Lam   M    Metro Trains Melbourne    Australia   

TRANSFERS 

Member to Fellow 
Shield  R G  Bombardier Transport’n UK  
Tsang  T-S   Parsons Brinckerhoff Int’l Taiwan  

Associate to Fellow 
Storer R J  Network Rail UK 

Associate Member to Member 
Cook  D S  DeltaRail Group UK  
Kapil  S  Bombardier Transport’n  Thailand  
Wake  C P  Transport for London  UK  

Associate to Member 
Fannon  J  Network Rail Maintenance  UK  
Murphy  M J  RIVVAL Eire  

Student to Associate Member  
Greenwood  EWD  Atkins  UK  

RESIGNATIONS  
Bell  R Brabant  L Clarkson  I G 
Corker  I S Dickson  J C Dutton  S G 
Garwood  S Gent  A R Hooshyar  R 
Jacquier  C R Maynard  T P Millman  B 
Munro  A Schenk  V R J Viollet  E 
Vollack  M Welti  S Wilson  J 
Wright  M G 

RE-INSTATEMENTS 
Abdul Razaq  O Louram L 

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

Brown A R       Honorary Fellow 

Current Membership:  5209 

Liu   L    London Underground     UK   
Lockett   S D    Gioconda  UK   
Long   P    Iarnród Éireann    Eire   
McCarthy   A S    Frauscher UK    UK   
Noirez   M    Telent Technology   UK   
Nuttall   S D    Atkins Rail    UK   
O'Connor   A    Ianrod Eireann    Eire   
Onwumere   C    Siemens Rail Automation  UK   
Phillimore   C    Track Systems UK    UK   
Schomaker   H    Thales Transportation Sys Netherlands   
Sriharan   P    Global Rail Construction  UK   
Tuohy   P    Iarnród Éireann    Eire   
Vaughan   R N    Metro Trains Melbourne   Australia   
Venables   S R    First Great Western    UK   
Whalley   B    Track Systems UK  UK   
Zakaria   R A    Rapid Rail  Malaysia   


