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Signalling and infrastructure projects feature regularly in 
Institution papers and within IRSE NEWS, yet in timescale 
terms the construction phase lasts only a fraction of the “in 
service" time.  Where lessons learnt are discussed these 
usually only relate to the planning and construction phases.  
Why is this? 

When a scheme is being developed it is often stated that 
the contract will be let on the basis of the "whole life costs" 
rather than just the initial costs that is until the tenders are 
received.  Once the actual cost of the scheme becomes 
apparent, particularly where the tender cost exceeds the 
budget then the "value engineering" starts.  Almost inevitably 
the items in the Specification which will assist in reliability and 
maintainability are the first to be targeted and removed. 

The insertion of a "value engineering" phase into the tender 
review process often also means that the construction period 
is reduced.  This reduced construction time can also affect the 
quality of the installation.  The maintainer is now squeezed on 
both sides as some of the features of the scheme have been 
removed and some of the maintenance time and budget will 
have to be spent on work to improve the installation quality. 

The application of new technology to a railway or even a 
maintenance area requires the maintenance and faulting staff 
to be trained and increases the number of equipment types 
they have to have competency in.  Is this considered when new 
equipment is introduced?  New equipment should, when it has 
bedded in, be more reliable than the equipment it replaces, 
but when it does fail this can result in the time to repair the 
failures being increased as the staff are less familiar with the 
kit.  How much effort during project implementation is directed 
towards better maintenance tools? 

The implementation of ERTMS is creating a new challenge 
for maintainers as a large part of the signalling equipment is 
no longer infrastructure but is now fitted on the trains and 
therefore mobile.  ERTMS gives a global opportunity to share 
maintenance lessons especially from the pioneers where the 
IRSE with its international and growing membership is uniquely 
placed to keep projects focussed on the maintenance issues. 

Probably 50% of the potential constituency of the IRSE are 
maintainers yet very few papers are directed at this aspect of 
keeping trains running safely and reliably.  Why is this when 
there is much to share?  We can all learn from innovations 
which have been introduced to make life easier for those at 
the front line.  Is the lack of focus caused by the routine nature 
of maintenance, by modesty, by the feeling that others will 
criticise, or is it because many of them are not part of the 
mainstream company initiatives? 
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When the Spanish Government took the 
decision in the mid-1980s to modernise, 
improve and enhance the railway, two lines 
of action were launched: firstly, 
improvement of the commuter lines in the 
major cities; and secondly, development of 
new high-speed lines linking these cities.

In the specification and design of the 
high-speed lines, interoperability with the 
rest of the European railways has been 
considered to be a key requirement.  
For this reason it was decided to use the 
standard European track gauge of 1435 mm
instead of the conventional Spanish 
1668 mm gauge.

Interoperability was also considered to 
be one of the key factors in regard to the 
signalling system for the high-speed lines.  
However in the late 1980s when the first 
of these routes, Madrid-Seville, was built, 
the development of a harmonised 
signalling system in Europe under ETCS 
was in its very early stages, and so the LZB 
(Linien Zug Beeinflussung) command and 
control system was chosen for this line.

Later when the Madrid-Barcelona line 
was designed, although ETCS was not fully 
developed the technical specifications 
were substantially complete.  Application 
to this and future high-speed lines was 
considered appropriate at that stage, to 
reap the benefits of new technology and 
European standardisation.

From a functional point of view ERTMS 
provides three important advantages.

n ili
The European Commission considers 
railway interoperability to be a key factor in 
enhancing the railways and giving them an 
advantage over other transport modes

Amongst the various factors required to 
ensure interoperability, there is no doubt 
that a harmonised system of signalling and 
train control is fundamental from both the 
technical and operational points of view, 
eliminating barriers by permitting free 
movement of trains across frontiers 
without change of engine or of driver. 

In this connection the EC has 
encouraged the development of freight 
corridors, and Spain participates in the “D 
corridor” linking Budapest with Valencia 
through Barcelona (Spain), Lyon (France), 
Turin (Italy) and Ljubljana (Slovenia).

a
The ETCS system provides a substantial 
increase in safety relative to some of the 
national protection systems, providing cab 
signalling and continuous speed control.

n i li i
Because ETCS Level 3 does not require 
track-based train detection, it increases 
the capacity of the line for train 
movements compared with conventional 
signalling systems by making it possible for 
a train to run at braking distance behind 
the one in front (i.e., moving block).  
However with Levels 1 and 2, which do 

need train detection systems on the track 
to determine the presence of trains, the 
key characteristic is the length of blocks or 
train detection sections on the track, that 
is of track circuits.  Bearing in mind that 
Level 1 uses spot transmission, information
being transmitted only when the train 
passes over a balise, whereas in Level 2 
transmission of information over the GSM-R
radio channel is continuous, there are in 
fact differences in the increase in traffic 
capacity that the two systems can provide.

Firstly, comparing the capacity 
provided by ETCS Level 1 with that 
provided by a conventional signalling 
system such as the Spanish system ASFA 
(Anuncio de Señal y Frenado Automático)
which also uses balise transmission (ASFA 
transponders), we observe that the 
capacity is almost the same (see Figure 1).  
There are slight differences, due to 
application of ADIF’s (Administrador de 
Infraestructuras Ferroviarias – the Spanish 
Infrastructure Authority) regulations 
established for ETCS cab signalling with 
continuous train supervision and 
monitoring as opposed to ASFA that 
provides speed control only when the train 
passes over a transponder.  Today the 
Spanish railway has a new digital version 
of the ASFA system which incorporates 
almost continuous speed control and will 
improve its functionality slightly.

Before comparing the line capacity 
provided by Levels 1 and 2 we have to 
recall the concept of theoretical capacity, 
that is the maximum number of trains that 
can move in a specific time period, running 
at the maximum permitted line speed and 
stopping only where a station stop is 
scheduled in the timetable.  This means 
that for the capacity calculation the train 
must pass all signals at Clear except on 
approach to a station where it has a 
scheduled stop.

ERTMS Infrastructure 
The Spanish experience 

y

Paper read in London on 11 March 2009

The author is Director of Planning and Network Development with ADIF, 
the Railway Infrastructure Authority in Spain.

Disadvantages of Level 1

Advantages of Level 1

Analogue ASFA can release brakes as soon as the green signal is seen by the driver

ASFA must start braking at the infill balise (RGC)
Digital ASFA releases brake at the same point as Level 1

l i i i
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Figure 2 shows two different cases to 
allow analysis of the parameters influencing
the increase in capacity in Level 2 as 
compared with Level 1.

The first is a theoretical case in which 
the length of the block section coincides 
with the braking distance of the train after 
it passes the red signal.  In this case the 
capacity is the same for both Levels.  If the 
first train had not overrun the red signal, 
the following train should begin to slow at 
the same point with either Level 1 or Level 2, 
and therefore the minimum time between
consecutive trains is the same for both.

In the second case we have assumed a 
block section with a length greater than 
the stopping distance and possibly with 
several train detection zones.  In this case 
a train equipped with Level 2 could run 
longer without needing to start braking 
than a train with Level 1, up to the point 
where the preceding train passes the next 
signal, the one showing red.  Figure 2 
shows a mathematical expression for the 
comparative value between the time 
sequence of trains with Level 1 and the 
train with Level 2, and therefore the 
increased capacity with Level 2 compared 
with Level 1.

Applying these criteria to different 
cases of block section lengths, a maximum 
increase in capacity for Level 2 compared 
with Level 1 of about 5 to 15% can be 
estimated.  Of course this approach only 
takes into account the times of physical 
occupation of the block sections and times 
of passing balises or points to the start of 
braking, without considering switching 
times, reaction times, etc.  But because 
these reaction times can be taken to be 
the same for both Levels and because 
relative rather than absolute values have 
been used in this approach, the results 
and data can be considered valid.

As we can see, although there is an 
increase in capacity for Level 2 compared 
with Level 1, it does not represent a 
determining value.  However Level 2 
provides significant advantages over Level 
1 on lines with high traffic density where 
the level of occupancy of the line is at the 
limit or could even exceed the theoretical 
capacity at individual locations.

Figure 3 shows how a train equipped 
with Level 2, once it is braking, can return 
to maximum speed if the next section 
becomes free sooner than a Level 1 train 
can.  The Level 1 train must pass over an 
infill balise or a signal balise before it 
receives the new less-restrictive 
information, whereas the train equipped 
with Level 2 can receive the new 
information as soon as it changes state.

R I I I
The following tables show respectively the high-speed lines and conventional lines which 
are in commercial service or under construction, indicating the supplier, the ERTMS 
version implemented, the ERTMS level and the length of track fitted.  Note that almost all 
the UNISIG companies have participated in the development of the infrastructure. 

i - li :

l = section length
= braking distance
= l -
= time between 

trains in Level 1
= time between 

trains in Level 2
= maximum speed

i i i i l t

i : i li i l

i u li e i e l o -

n v

Madrid – Lleida Ansaldo (CSEE) 2.2.2 2+1 460

Lleida – Barcelona Thales 2.2.2 2+1 190

Madrid – Valladolid Thales 2.2.2 2+1 180

Córdoba – Málaga Dimetronic (Invensys) 2.2.2 2+1 155

Zaragoza – Huesca ALSTOM 2.2.2 1 80

La Sagra – Toledo Thales 2.2.2 2+1 21

Madrid – Valencia Dimetronic (Invensys) 2.3.0d 2+1 470

Barcelona – Figueras Thales 2.3.0d 2+1 130

i : i l
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It is worth pointing out that at the present 
time Spain is the country with the largest 
deployment of ERTMS, with nearly 2000 
route-kilometres of lines fitted.  

Figure 4 shows the lines where the 
system is installed, or in the process of 
installation. 

During the implementation of ERTMS on 
the first projects, quite a significant 
number of issues have appeared arising 
from the fact that ERTMS was a completely 
new system and from the added difficulty 
that it is a system composed of two 
distinct parts, equipment on the track and 
equipment on board trains, which have to 
operate together. 

The main concerns fall into three broad 
groups. 

Most of these problems were due to 
different interpretations of the technical 
specifications between the different 
suppliers because of gaps in the 
specifications themselves. 

In other situations, the compatibility 
problems were due to the implementation 
of added functions to the current version 
used by each supplier, according to the 
stage of equipment development they had 
reached. 

Reliability problems are normal at the 
beginning of the installation of new 
systems and components.  The problems 
were mainly due to failures in certain 
components and in external interferences 
to the system.  

Examples of these problems include 
flaws in trainborne odometry equipment 
under weather situations with snow and 
ice, and disconnection of some balises due 
to external electrical interference. 

It is quite normal for the specifications 
of a new system such as ERTMS to require 
modification, either to correct errors or to 
include new features or functionality.  
When this happens though, it is essential 
that the new versions are backwards-
compatible with the previous ones.  
Otherwise significant problems could arise, 
from an economic point of view because of 
the need to modify existing equipment and 
installations, and from an operational point 
of view because such changes must be 
carried out on lines and on trains in 
service.  It is therefore necessary to 
achieve a principle of backwards 
compatibility of specifications which 
ensures that: 

The first ERTMS contracts, for trackside 
and trainborne ETCS equipment for the 
Madrid-Zaragoza-Lleida line, were based 
upon version 2.0.0.  During the 
construction phase a change was made to 
version 2.2.2, and this has since been 
applied to the other high-speed lines in 
public service. 

Later, in the ERTMS bid for the 
commuter lines network around Madrid, 
the recently approved version 2.3.0 was 
specified. 

On 4 July 2008 the European 
Commission and the Railway User Group 
signed a Memorandum of Understanding 
to speed up development of ERTMS.  This 
included two very important decisions for 
the future deployment of ERTMS:  

; 

. 

For this reason, version 2.3.0d was 
specified in the calls for the ERTMS system 
tender for the High Speed Lines from 
Madrid to Valencia and from Barcelona to 
the French border at the end of 2008. 

A number of problems with compat-
ibility between infrastructure and train-
borne equipment can arise from the 
variety of versions of each.  For that reason 
an analysis has been carried out to verify 
the changes needed in order to upgrade 
the lines of the system where the earlier 
versions are already installed to permit 
movement of trains with the new version 
2.3.0d.  This analysis concludes that there 
is only one new feature incompatible (CR 
458) between the installed 2.2.2 version 
and the 2.3.0 version installed in Spain, 
and that between the version 2.3.0 and 
2.3.0d there are only three new functions 
that are incompatible (CR 257, 20 and 792) 
for the required functionality in Spain.  All 
incompatibilities occur at Level 2, while for 
Level 1 it is only necessary to apply certain 
engineering rules to ensure compatibility 
between versions. 

The migration process from the 
existing installations to the compatible 
version 2.3.0d is very complex on those 
lines in which the system is already 
operating in commercial service, since it is 
not possible to make the necessary 
changes to all the equipment installed on 
the lines and on the trains simultaneously.  
However, in the Spanish case this 
migration can be done in a reasonable way 
because Level 1 and Level 2 are installed 
on all the lines.  Taking into consideration 
that there are no significant problems of 
compatibility at Level 1, the migration can 
be done easily.  The table in Figure 5 
shows the compatibility between the train-
borne equipment and the infrastructure for 
the various versions and the two Levels. 

Albacete – La Encina Bombardier 2.2.2 1 93

Madrid commuter 
lines

Thales / 
Dimetronic

2.3.0 2+1 160
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For the installation of a system such as 
ERTMS signalling it is necessary to take 
into account different factors.  Among the 
most important of these to note are the 
number of suppliers, and the functionality 
associated with the different possible 
options to implement the ETCS levels.

el i
li

Regarding the selection of the number of 
suppliers, there are certain advantages in 
choosing a sole supplier, including a 
reduction in the number of interoperability 
issues between equipment on board and 
infrastructure and a closer relationship 
with the supplier for solving technical 
problems.

The selection of multiple suppliers 
brings a number of advantages such as a 
reduction in prices because of the 
possibility of carrying out open tenders 
between suppliers.  At the same time, once 
the initial problems of interoperability have 
been solved, real interoperability between 
the equipment from the different suppliers 
that can run on the line is guaranteed.

e l l i li
In relation to the functionality provided for 
each of the ETCS Levels, it is important to 
study the differences between the Level 1 
installation and the Level 2, considering in 
the first place the functionality and in the 
second the cost.

As regards the functionality, it is 
possible to mention three aspects in which 
there are significant differences between 
the Levels.

i y
This has already been considered in depth 
above, where the increase in the capacity 
provided by Level 2, with the added 
advantage of allowing to improve the 
regularity in case of any incident on the 
line, was demonstrated.

y
The method of implementing temporary 
speed restrictions (TSRs) is much more 
flexible in Level 2 than Level 1, because it 
is possible to set up the speed limit at the 
conflict points on the track without 
affecting operation of the line too 
significantly, so reducing the effect of 
having speed limitations longer than 
necessary.  However the new centralised 
dynamic TSRs of Level 1 provide similar 
flexibility to the current Level 2 TSRs, 
because they provide the generation of 
Level 1 telegrams adapted to the real 
restrictions on the track without requiring 
presetting of the section’s length on the 
track with the limited speed previously 
defined.

The operational and system requirement 
for the release speed in Level 1 can cause 
problems in some stations where the track 
layout is too complicated and the release 
speed required to maintain safety is too 
low.  It is however possible to mitigate this 
issue and to reduce the risk, for example 
by positioning the infill balise at the appro-
priate point in relation to the stopping 
point and at an adequate distance from 
the main signal.  It is especially important 
to take this into account at exit signals at 
stations.  Another alterative to mitigate this 
effect is the use of Euroloop or radio infill 
equipment.

Once  the differences in terms of function-
ality between the two levels have been 
taken into account, it is also important to 
assess the differences in cost, throughout 
the entire lifecycle of the installations.

Regarding installation costs, the actual 
experience of deployment of the system 
indicates that the costs of installation of 
the two Levels are comparable.  However 
some steps can be taken to reduce the 
cost of Level 1.  The main one is reducing 
the cost of cabling, which can be achieved 
in two ways.  Lineside Encoder Units (LEUs) 
can be connected directly to the signals in 
the field, without the need to connect 
directly to the interlocking.  Temporary 
speed restrictions (limitaciones temporales 
de velocidad, LTV) can be centralised and 
sent to exit signals at the stations, there 
being no need to implement this feature at 
block signals.

Maintenance costs are clearly lower for 
Level 2 on account of the reduced amount 
of trackside equipment. 

One very important aspect that should 
not be forgotten is the impact on the 
existing interlocking of the decision to 
implement ERTMS.  To implement all its 
functionality Level 2 requires to interface 
with an electronic interlocking, whereas 
Level 1 can interface with relay (or geo-
graphic relay) interlockings without undue 
complication.  When ERTMS is to be imple-
mented on a new line on which all the 
interlockings are electronic, there is very 
little difference between Levels 1 and 2.  
However when implemention of ERTMS is 
under consideration on an existing line, 
where it is quite usual to find different type 
of interlockings, it is important to keep in 
mind the need to renew the old inter-
lockings for Level 2 when costs in relation 
to those of Level 1 are being considered.

I I I
I

Once the ERTMS system has been 
consolidated and stabilised, the Spanish 
strategy will be to implement only one 
ERTMS level for the conventional lines and 
one for high speed lines, taking into 
account the specific characteristic of each.

In the case of high speed lines, Level 2 
will be the only system to be implemented 
because of the increase in capacity and 
flexibility that it provides for operation, as 
well as the reduction in costs on account 
of lineside signalling not being required 
between stations.

i : - i i i
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On conventional lines several cases 
need to be considered.  In areas with high 
traffic density, such as commuter areas 
and main rail corridors, Level 2 will be 
implemented because of the increased 
capacity that it is able to provide and the 
improvement in regularity as described 
above.  

In the rest of the network, the 
installation of Level 1 and Level 2 has to be 
evaluated in each case on the basis of a 
cost-benefit analysis.  This analysis should 
take into account the differences in cost 
described above.  In either case, it is a 
requirement that the installation of Level 1 
provides functionality equivalent to Level 2. 

The key guidelines for the development 
of the Spanish railway system are defined 
in the Strategic Plan for Transport 
Infrastructure (PEIT) of the Ministry of Civil 
Works, as shown in Figure 6.  This plan 
defines the rail network for the year 2020, 
and ERTMS is an essential part of it, much 
of it being already implemented or under 
development. 

Acquisition of data having an impact on 
the signalling such as Electrical sub 
sections for the Automatic Overhead 
Line Equipment Protection or Hot Axle 
Box detection; 
Calculation of the TVM 430 type 
message to be transmitted to the train; 
Data transmission to and from an 
adjacent ITCS. 

The ITCS is designed in such a way that the 
system can be used on different sites as 
well as on lines for which the signalling 
principles are different. 

Therefore, three layers have been 
implemented: 

A generic layer including all necessary 
hardware and software and in particular 
the generic software ensuring the 
required safety.  This layer is the same 
whatever the signalling principles 
applied or the sites; 
An application specific layer corres-
ponding to the signalling  principles 
applicable to a network or a line; 
A data layer specific to each site 
(geographical data).  This layer can be 
modified with no need to change the 
other layers. 

On CTRL, the signalling system is based on 
the ITCS (Interlocking and Train Control 
System), a computer-based system able to 
perform all the signalling functions on a 
new high speed line. 

The ITCS ensures the following functions: 
Reception of the controls from the Rail 
Control Centre (RCC); 
Sending of monitoring data to the RCC; 
Train detection; 
Calculation of interlocking functions 
(route setting, control of points, route 
proving…);

The Signalling System on HS1 
Part 2

CTRL Signalling Project Engineering Manager 

The High Speed 1 (previously known as Channel Tunnel Rail Link – CTRL) is fully 
operational since November 2007. 

The purpose of this article is to describe the signalling system implemented on this 
line, from the operational constraints up to the implementation itself.  This article 
follows on from Part 1 published in the March 2009 issue of IRSE NEWS. 

Same as the one imple-
mented on LGV Med and 
potential other SEI/ITCS 

Geographical data 
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Processing unit 
The safety critical processes are ensured 
by three computers with a two-out-of-three 
architecture.  These computers are checked 
by coded mono-processors of which there 
are two to ensure the system availability. 

This unit manages the links with the 
Route Control Centre and the local control 
unit (if any), the adjacent ITCS, the Inputs/
Outputs interfaces and Local Maintenance 
equipment. 

Inputs/Outputs Interfaces 
This equipment is managed by the 
processing unit.  The number depends on 
the site configuration.  Based on a coded 
mono-processor, they include input and 
output racks for the interfaces with the 
other equipment within the signalling room 
or the trackside equipment and manage 
the links with the track interfaces cubicles. 

The safety of the Inputs is ensured by 
“SACEM” type coding through the coded 
mono-processor; the safety of the output is 
ensured by rereading and comparison with 
the control by the coded mono-processor. 

Track Interfaces 
These interfaces concern the necessary 
equipment for the functioning of: 

The track circuits; 

The intermittent transmission loops. 

Track circuit equipment 
This equipment includes the transmitter, 
the receiver, the cable compensation and 
the orientation devices. 

The transmitter receives, through the 
Input/Output interface cubicle, the TVM 
information to be sent to the train and 
builds the message to be put in the track.  
This transmitter consists of two distinct 
elements, a digital one to build the signal 
and an analogue one to amplify it. 

The orientation device allows the 
exchange of the transmitter and receiver 
depending on the direction of travel, to 
ensure that the transmitter is always 
feeding in front of the train. 

The receiver assures the function of 
track circuit reception and gives to the 
Inputs/Outputs interface coded mono-
processor the signal characteristics 
allowing it to determine if the track circuit 
is free or occupied.  In addition, it ensures 
the rereading of the TVM code, which is 
transmitted to the input/output interface 
coded mono-processor that compares it 
with the control and inhibits the 
transmitter in case of discrepancy. 

The intermittent transmission loop 
transmitters 
The transmitter receives, through the 
Inputs/Outputs interface cubicle, the 

message number to be transmitted, 
calculated by the processing unit and 
builds the signal to be put in the loop. 

In addition, these transmitters check 
the status of the loops, and give this 
status to the processing unit. 

The Maintenance Aid Equipment includes 
the Local Maintenance Equipment and the 
Central Maintenance Equipment. 

Local Maintenance Equipment (LME) 
Each ITCS Processing unit is linked to a 
LME. This tool records all inputs data as 
well as the internal data defined in the 
Signalling Principles Diagrams, allowing 
Maintenance staff to recreate the ITCS 
functioning in case of failure. 

PAP 1
PAP 2
PAP 3

Links with adjacent ITCS

Signal

Point
Machine

Processing
Unit Rack

Adjacent
ITCS

Route Control
Centre
(RCC)

PIP
Input/Output

Rack

PIP
Input/Output

Rack

Track Interface
Rack

Track Interface
Rack

Track Interface
Rack

PIP
Input/Output

Rack

Local 
Maintenance
Equipment
(LME)

From this LME, it is possible to disable 
routes, signals/markers and points in a 
similar way to a SSI technician terminal. 

Central Maintenance Equipment (CME) 
All the LME are linked to a data 
concentrator named CME. In addition to a 
logging facility, this CME allows browsing of 
each LME of the line. 

As on the CTRL the distance between two 
interlocking areas is about 10 km, there is 
no need for any intermediate signalling 
room. 

The figures below show the signalling 
system architecture implemented for CTRL 
Sections 1 and 2 respectively. 
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The approach to the cab signalling area is 
identified by: 

A “Commencement of Cab Signalling” 
Warning sign; 

A “Commencement of Cab Signalling” 
Execute sign; 

An “End of AWS” sign.
The cab signalling must be armed before 
the AWS/TPWS system is disarmed. 

The driver is also provided with a 
manual means of arming the cab signalling 
system in the event of failure of the 
automatic system. 

Failure of the cab signalling to arm 
results in an emergency brake application.  
This is provided thanks to a set of KVB 
beacons which starts the monitoring of the 
arming of the TVM system. 

The aspect sequence up to and 
including the last lineside signal is such 
that any train permitted to use the line and 
complying with the lineside signal aspects 
enters the first cab signalling section at a 
speed compatible with the cab signalling 
speed display in that first section. 

The meanings of proceed aspects at 
the last lineside signals (assuming normal 
aspect sequence) are as follows: 

Yellow : Line clear to the first block 
marker only (including the 
buffer section for that 
marker). 

Double 
Yellow : 

Line clear at least to the 
second block marker 
(including the buffer section 
for that marker). 

Green : Train may proceed at its 
maximum permissible speed 
to the first block marker. 

Yellow : Line clear to the first block 
marker only (including the 
buffer section for that 
marker). 

Green : Train may proceed at its 
maximum permissible speed 
to the first block marker. 

The approach to the lineside signalling 
area is identified by: 

A “Commencement of AWS” sign 
immediately after the last block 
section marker; and 

An “End of Cab Signalling” sign 
following the “Commencement of 
AWS” sign and before the first lineside 
signal. 

Arming of the AWS/TPWS is automatically 
initiated by an ITL and occurs before the 
cab signalling is disarmed.  Arming of the 
AWS system initiates a warning requiring a 
driver’s acknowledgement.

The cab signalling is disarmed after the 
lineside signalling protection system has 
been armed and before the lineside 
signalling protection/warning system track 
equipment associated with the first 
lineside signal is reached. 

The driver is also provided with a 
manual means of disarming the cab 
signalling system in the event of failure of 
the automatic system. 

The cab signalling disarming point is 
positioned to provide the required reading 
time for the first lineside signal. 

The CTRL Signalling system is interfaced 
with the other signalling systems managed 
by: 
- Network Rail at the following areas: 

Dollands Moor 
Ashford 
Waterloo Connection 
North Kent Line Connection 
Ripple Lane 
St Pancras (Midland Main Lines, North 
London Line Connections, East Coast 
Main Line Connection) 

- Eurotunnel, 
- Temple Mills Depot. 

Setting routes and giving movement 
authority between CTRL and another 
Infrastructure Controller is based on the 
following principles: 

The route is set as two half routes.  The 
route is set from the last non-CTRL signal 
to a CTRL ‘phantom’ signal.  The CTRL 
signaller then sets the route from the 
phantom signal to the exit signal or 
marker, including the buffer section.  The 
phantom signal is not a physical signal, but 
just a function that exists in the 
interlocking controls.  The route setting 

can actually be done by either signaller 
first. 

When both sections of the route have 
been set, the route becomes locked.  At 
this time, if relevant track circuit (and other 
e.g. lamp proving) conditions have been 
satisfied for movement authority to be 
given, the phantom signal will clear in the 
controls and in turn the entrance signal will 
clear. 

In the event that one of the signallers 
needs to cancel a route, the entrance 
signal will be replaced to danger, but the 
route will not be released until both 
signallers have replaced their respective 
parts of the route and any approach 
locking conditions have timed out. 

For movements from CTRL, generally the 
interface has been arranged such that 
there is an overlap with no conflicts (e.g. 
points) beyond the first Network signal.  
Hence when the CTRL signaller requests 
the route, the CTRL interlocking checks 
that there is no route set or in the process 
of setting towards CTRL across that 
interface.  When that has been confirmed, 
the CTRL interlocking sets the route, sends 
a function across the boundary, locking the 
overlap. Once this locking is confirmed by 
the adjacent interlocking, a function is sent 
to CTRL which, subject to conditions for 
movement authority being met will allow 
the last CTRL signal to clear or marker to 
open. 

The arrangements for transmitting the 
functions between the two interlockings 
are through relay circuitry in interface 
location cases near to where the transition 
takes place. 
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We posed a number of questions to him 
regarding his personal opinions and this is 
what he had to say on numerous subject 
matters. 

The first contact was somewhere in 1984 
when for the second occasion a summer 
convention was held in Spain.  As the 
company I then worked for as Head of 
Engineering and Projects, Abengoa 
Señalización, had regular contacts with 
GEC-General Signal, I got in contact with 
several people over there, including Jim 
Waller, then serving his second stance as 
president.  He invited me to join. 

I joined in the same year, as both Jim and 
Sr Aparicio, Director of Electrical of RENFE, 
were so kind to fill out the form and be my 
sponsors.  It was just in time allowing me 
to join the convention, which was held in 
Barcelona and Madrid. 

Well, that depends how you look at it.  One 
could say I am retired as I have formally 
retired from Invensys and my pension from 
Dutch Railways also has kicked in due to 
tax rules.  From another perspective it 
looks like I am fully occupied in the 
profession.  I do represent Invensys in 
several international forums like the 
European Rail Agency and UNISIG.  I have 
a bit more free time now but according to 
my wife the situation has not changed 
much as I spend most of the weeks at 
least three to four days travelling.  

Yes I am.  I think it is a great honour to be 
elected as president of the Institution.  
Railways have always been my passion, 
from childhood on.  I can remember the 
days I would buy a platform pass for ten 
cents (around three pence of today) and 
pass the day on the platforms of Leiden 
Station to see trains coming and going.  
Although falling into the signalling field by 
accident (I am a Telecoms Engineer),  
I have never regretted it.  The coming year 
is like a culmination of all those years in 
the sector. 

My wife was a bit upset in the beginning 
but has now grown into it.  As we visited 
nine of the last 11 conventions together 
she knows what to expect and the six 
years we have lived in the UK gives her the 
confidence to move around at ease.  I 
thank her for her support in this year.  My 
children are not very involved in the year.  
Both are in their mid thirties and live and 
have family in Spain where they spent all 
of their life.  They like the fact that the 
convention is held in Madrid as it gives me 
more opportunities to see them.  

Hopping in and out of the railway sector 
and moving around in the sector in 
different positions on both sides of the 
table brings the one the feeling of being at 
home.  The vast network of friends and 
contacts I have makes it easier to organise 
events, get speakers, etc, but that is only 
the practical part.  The long presence in 
this sector gives one a wealth of experi-
ence that builds into the platform you are 
standing on and from which one tries to 
pass on his view and knowledge.

I am worried about the direction of the 
profession.  For the sake of the discussion 
I would like to summarise it as overspecial-
isation.  We are losing the overview. I 
would like to create a bigger awareness of 
this problem as it cannot be redressed so 
easily.  That will be a theme within my year.

Jumping around to satisfy my curiosity and 
being sacked for overstepping the line.  I 
learned that my style of jumping first and 
then see how to land does work; I have 
survived. 

One day I was called in by the Chief 
Engineer of RENFE to his office to be 
presented with a plane ticket.  He said that 
120 kilometres of CTC territory was out of 
service in the Tarragona Area due to the 
overhead wire falling into the cable trench.  
One flash and the control panel went dark 
(that panel was sitting 60 km away from 
where the cable had fallen).  Three days 
later we got the service restored and he 
bought me a new suit (I was still wearing 
the same clothes as on Monday). He 
congratulated me for the result and said 
that had it not been for me the line would 
have been closed for at least a month.   

It is the kind of challenge that makes 
you forget time and circumstances; you 
run on adrenaline for the whole time and 
then you sleep 24 hours (literally).

A Word with Frans Heijnen 

IRSE NEWS yet again has another exclusive interview with the President-elect.  Frans 
will take over the reins at the AGM in London on Friday 24 April. 
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As said earlier; the first time they sack you 
it hurts.  You doubt about yourself and 
what you could have done wrong but on 
the way you learn a valuable lesson: 
always there is a way out and every lesson 
in life has to be learned the hard way.  In 
the end it makes you who you are right 
now.  Without these events I would 
probably be a different person. 

That is an easy one, being a telecoms 
engineer myself.  Yes I do think so.  Maybe 
it was different in the past but as we are 
moving to systems based on a telecoms 
backbone the separation is starting to blur.  
In some years everything we do will be IP 
based so networks and packet switched 
communications will be part of our life.  
Signalling is a sophisticated form of control 
of a distributed process.  Expertise to 
transmit information in the system is vital 
and that is what telecoms do well.  My 
master’s thesis was done at the faculty of 
Transmission of Information and we have 
more members with a similar background.  
As said, the difference is fading; we are 
becoming more an Institution made up by 
process engineers. 

Curious question when one has exhausted 
the process up to the highest possible 
level.  I made it in seven years after 
coming in through the alternative route, 
organising member’s support to get myself 
on the ballot list.  I think we can say that 
the process works when the members are 
using its possibilities.  This year we have a 
very high number of alternative candidates 
and that makes it unpredictable.  That is 
how it was intended.   

The Institution is there to serve the 
members and they should decide who 
represents them.  The more alternative 
candidates there are on the ballot form, 
the more one thinks he is elected, not 
appointed.  If Council nominations are not 
needed anymore then we have reached a 
lot of maturity in our election process. 

The Sections play an important role.  They 
bring the Institution closer to the members 
but also, and that is more important, they 
establish a network at local level.  The 
sector has always been based on open 
relationships between the different actors; 
to be able to network outside the formal 
commercial and/or hierarchical environ-
ment is a great benefit.  It creates cohe-
sion and stimulates progress of thinking. 

The Institution is vital to the industry.  It 
facilitates knowledge and experience 
sharing not possible in other ways.  This is 
recognised by the industry.  That we are 
not present in great number in all coun-
tries has also to do that similar platforms 
have grown in these countries over time.  A 
great example is the Germen Verein of 
Deutsche Eisenbahn Ingenieure (VDEI) of 
which I am a member.  Although of a wider 
scope, their work, together with for 
example the Signal & Draht Magazine’s 
congress in Fulda every year, does create a 
comparable basis of interchange. 

You want the official answer: very positive 
of course, being a member of the UNISIG 
Steering Committee myself.  Now serious: I 
think it is the only way forward.  It is difficult 
for the customers to develop a new ATP 
system themselves as they did in the past.  
The current ATP systems are reaching the 
end of their useful life; obsolescence of 
parts and technology the biggest driver here.   

The only viable replacement with and 
extended support is ERTMS based on its 
two components ETCS and GSM-R.  The 
multiple suppliers for these systems will 
guarantee support for many years to come 
due to the interoperable character of its 
constituents.  Critical mass is now being 
reached with more then 30 000 kilometres 
contracted worldwide and several thou-
sands already in commercial operation.  
The customers who are really using it love 
it for its reliability reflected in less delay 
minutes than other, conventional, systems. 

I have the view that the exam is about 
trying to prove that the individual taking 
the exam has a sound knowledge of the 
profession and understands the basics of 
railway signalling.  I have translated this 
into: would you trust the individual to get 
near a live installation and can you then 
trust him not to do stupid things?  It is not 
supposed to give absolute knowledge of 
signalling; that knowledge is too much 
culture and legally influenced to get a 
standard set of knowledge.   

UK signalling is peculiar in many ways; 
it is for example one of the last signalling 
implementations based on route signal-
ling, as most of the continental railways 
use speed signalling principles.  There are 
other differences like for example how 
overlaps are used, but also the legacy of 
the past is reflected in national railway 
laws.  That impacts how signalling is 
implemented and hence it does not make 
sense for a lady in say Thailand, to name a 
country, to understand part of the imple-
mentation process she does not work in, 
based on a rules in a country she does not 
live in.  There are exceptions of course 
where activities are being off-shored but in 
principle this holds up.  
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I will not say too much about that, as the theme of my year 
is exactly that: what does the Institution  stand for then.  
Come and listen to my presidential address during the 
coming AGM. 

It’s getting better, but not there yet.  I know it is difficult to 
find a position that is somewhere halfway between a 
professional magazine on signalling (read signalling as 
those systems needed to bring the signalling functionality 
to the railway; that includes telecoms very much) and an 
internal publication of a professional institution.   

The readership is very much the members of the 
Institution but the vocation of the magazine is also to be 
attractive for the outside world.  The magazine is a vital 
element in the promotion of IRSE hence we should have 
these outside readers also in mind. 

In 2005, Balfour Beatty Rail Technologies Limited (BBRTL) entered 
into a project with Metronet SSL, now Metronet Rail, an integral part of 
Transport for London (TfL).  The aim of the project was to set up a trial 
of Event Monitoring equipment (EM) using the SA-380 event recorder 
and the Asset View monitoring and analysis suite developed by BBRTL.  
Other trials had taken place before, such as remote points monitoring, 
and electronic logging on Westrace interlockings is established on the 
Central line, but this was, to my knowledge, the first trial of its type.  I 
was nominated as project manager for BBRTL.  So began our journey 
into the world of London Underground signalling. 

In principle there were several readily-identifiable stages to the 
trial: 

Training & certification for access to LUL sites; 

Site surveys for the interlocking room and the office end where a 
server would be located; 

Assurance work for the SA-380 event recorder; 

Design of the logger and Asset View schemes; 

Implementation of the above including staff training; 

Trial running for an agreed period with support from BBRTL; 

A final report detailing the findings of the trial; 

Decommissioning or ongoing support (the latter as it turned out). 
Having completed the first of these stages the project could begin in 
earnest.  We were given copies of the book wiring (i.e. the diagrams 
for the site) and conducted a survey of the interlocking machine room 
(IMR) at Rayners Lane, near Harrow. 

Rayners Lane is an open-air station at the junction between the 
Metropolitan Line and the Piccadilly Line, which combine here for the 
remainder of the journey to Uxbridge.  It has two platforms and a turn-
round siding, which is used exclusively by the Piccadilly stock that 
terminates there and reverses back towards Cockfosters.  Although it 
is not a particularly troublesome area the fiscal effects of a failure are 
tripled because it raises a liability to Tube Lines, who manage the 
Piccadilly line.  The IMR itself was rewired in the 1980s using the 
existing design.  The interlocking is built around a Westinghouse Style 
‘V’ frame, housing 24 levers (vertical rotating shafts) that are powered 
by electro-pneumatic air motors.  The levers are mechanically and 
electrically interlocked.  Of these, fifteen are for signals, six are for 
points, one is the route release lever and two are spare.  Two types of 
relay are in use: ‘safety’ relays (a.k.a. ‘Q’ relays), which look similar to 
BR 930 relays at the front but are in pairs and fed from the 33.3 Hz 
supply by an integral rectifier; and ‘non-safety’ relays that are similar 
to the Post Office 3000 style of relay but mounted in a case and 
connected to a plug board. The latter are used for route requests and 
as non-vital repeaters for some levers’ ‘N’ positions.

Over two hundred channels were allocated on the SA-380, most of 
them connected to ‘Q’ relays.  As is typical of such an installation on 

Monitoring London 
Underground 
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mainline rail, channels were allocated to detect all the common 
functions, including: 

Track circuit operation; 

Point detection; 

Signal control; 

Route and point calling from the levers’ ‘N’ and ‘R’ positions 
directly or via repeat relays; 

Route requests from the controller (on the non-safety relays); 

Certain additional functions such as approach locking and 
junction indicator proving. 

As is atypical of a mainline rail installation some extra channels 
were allocated to: 

Train stop position detection; 

Route release timing relays; 

‘Delta track’ rail circuit timing sections;

Points ground lock proving; 

Indicators for RGIs 1 and fog signals; 

Alarm for low air pressure. 
Certain relays had no available contacts and could have been 
monitored by current clamps but this option was not implemented 
as the state of the signalling was discernible from other functions.  
A shorter trial at Morden, some time later, demonstrated the 
effectiveness of current clamps; this is discussed further below. 

It is often said, with due respect to our neighbours across the 
pond, that the UK and the USA are two nations divided by a 
common language.  With a background in mainline signalling  
I found this analogy also works for mainline vs. LUL signalling (of 
this type).  While it was familiar territory in some respects, includ-
ing the names of many relay functions, there were also many 
differences.  

Some examples follow: 

The relays ‘NWKR’ and ‘RWKR’ for a point end do not in 
themselves prove correspondence between the calling lever 
and the points position (NKLPRs do this), nor do they prove 
the points are locked.  The latter is left to the ‘NWLKR’ and 
‘RWLKR’, which include detection for the separate ground 
lock in the points mechanism; 

Main and shunt signals have no lamp proving; this is only 
provided on junction indicators.  Signal lamps have double 
filaments and rely on the diligence of drivers and mainte-
nance visits to report and rectify any failures.  The risk is 
viewed as acceptable because train stops are provided; 

All point ends revert to normal when the route using them is 
cancelled; 

There is no sectional route release facility, hence no route 
stick-type relays (USR); 

A main and shunt signal mounted together and applying to 
the same line are treated as separate signals with different 
numbers, as opposed to different aspects of the same signal; 

‘Q’ relays are duplicated for safety and reliability.  LUL signal-
ling rules say that safety contacts must be duplicated (in 
series or parallel depending on their purpose), which raised 
an issue over monitoring methodology; 

The NX side of the supply is earthed. 

Note 1:  Rail Gap Indicator; the triangular signal with three small red lights that tells 
the driver the traction section ahead is isolated 
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Some of these differences affect the way that the mimic panel 
replay operates because, for example, the sections of the track 
that light up white to denote a route set are usually driven by 
USRs.  In this case the route is indicated by the only sensible 
alternative: the signal lever out of the Normal position and 
conditioning by the lie of any points in the route.  The point 
indications work as usual but the logic that drives them indi-
cates for correspondence and switch detection without the 
corresponding ground lock being detected, the latter by flash-
ing the N or R light. 

An extensive design and drawing process took place, signed off 
by a senior signal engineer within Metronet.  During this period 
there was a debate about how to connect the SA-380, either 
using one contact from one half of the paired relays or a con-
tact from each.  The debate centred around how the logger 
data would vary from reality if one of the two relays failed.   

In the end it was decided that this was sufficiently unlikely 
to warrant using a pair of contacts.  After completing the ad-
ministration, assurance and training requirements the logger 
was installed over a three-week nightshift period with assis-
tance from Metronet technicians who installed the terminations 
at the signalling end.  It is conveniently situated next to the 
lever frame in its own pre-assembled rack.  A broadband con-
nection and Virtual Private Networking (VPN) was used for 
communication with the Asset View server. 

Specific persons whose role includes asset performance 
and faulting response were identified as the main user group.  
The Incident SOMs (Signal Operations Managers) were based 
at the old Metropolitan line signalling cabin in Baker Street, 
from where the server was intended to be accessed locally by a 
separate terminal in the same office.  The server was managed 
remotely by the BBRTL team in Derby.  Training on the system 
was provided by the author 

However another BBRTL development had overtaken the 
original intention: access through the internet.  Although the 
local users could still access Asset View via the office terminal 
it became possible to view the same information from any 
internet connection.  The system is designed so that web users 
do not need any special local software apart from a standard 
internet browser and the usual plug-ins that are provided.  This 
became vital to the project in the light of later events. 

By the time the system went live the decision had been 
taken that the Incident SOMs based at Baker Street would be 
moved to the HQ at Templar House, Holborn.  However this was 
not effected for another year.  Nevertheless in that time many 
were working from the new site and could only access Asset 
View from the web server.  Other users located in different 
buildings were also identified and have benefited from web 
access to the statistical and track replay information now 
available online.  The server and local terminal have recently 
moved in with the SOMs in their new location. 

Throughout the year since the system became operational 
BBRTL and Metronet staff met to discuss various aspects of 
system performance, including suggested improvements, 
snagging, reviews of alarms raised by Asset View and the ways 
in which Asset View information was being used and shared.  
Although, as stated earlier, Rayners Lane is not the most fault-
prone place on the network it still featured in a number of 

incidents that were forewarned by Asset View or diagnosed using 
the information it provides.  While it is not commercially judicious to 
discuss any specific case in detail the following are examples of the 
issues encountered: 

A locked lever caused by a long train, which turned out to be a 
design problem with the signalling itself; 

Intermittent track circuit and borderline Insulated Block Joint 
failures; 

Momentary point detection loss during the passage of trains; 

Train stop mechanism failure; 

Evidence of operating irregularities (e.g. wrong route set and 
cancelled); 

Total power failure and reinstatement (the logger and comms 
equipment have UPS and were not affected). 

A personal estimate of the value of the information provided by 
Asset View for Rayners Lane would be close to £100 000 during the 
first full year of operation. This is in the same order as the costs to 
provide monitoring to a site of this size and with similar facilities. 

While the Rayners Lane trial was under way BBRTL undertook a 
small trial of an entirely non-intrusive logging system in Morden IMR.  
The attraction of such a system is that requires very little assurance 
work since there is no direct contact between systems.  Six chan-
nels from an SA-380 were connected to current clamps monitoring 
signalling, tracks and point detection.  The clamps were controlled 
by specially designed programmable interfaces that can be set to 
trigger at certain levels and look for specific frequencies (Morden 
signalling uses a 125 Hz supply).  This meant that it was possible to 
run out long lines to small, unobtrusive current clamps across the 
room and still receive a reliable signal.  

There is no doubt that effective change management is necessary 
when any new system is introduced.  Training is part of this process 
but a buy-in at all levels is essential if the established routine of the 
day is to be altered to accommodate a new system.   

This is especially true of predictive systems in what could be 
described as a reactive environment.  Asking busy engineers to look 
at a monitoring system where nothing is ostensibly wrong, diverting 
time from managing failures in progress can be a tall order.  It 
needs to be shown that there is a benefit to monitoring apparent 
normality and watching for deviations rather than giving one’s 
attention only when something fails.  In principle most people would 
agree but putting it into practice is more difficult and requires a 
wider rollout of the capability than at present. 

The equipment for monitoring Rayners Lane is still in use, supported 
by BBRTL, and this looks set to continue.  The information it is able 
to provide is of demonstrable benefit to engineering and operations 
staff alike who have a direct interest in obtaining the best perform-
ance from the tube network.  BBRTL provides power, points, event 
and cable monitoring system information across the web for various 
customers, making full use of modern internet capabilities. 

As the BBRTL Project Manager for the Rayners Lane Event 
Monitoring Project I would like to take this opportunity thank the 
engineers, managers and other staff of Metronet for their decision 
to run this trial and for their help and co-operation in making it 
happen. 

Supertrap
Page is trapped with Supertrap 3.0.77Copyright 2002 Heidelberger Druckmaschinen AGTo view traps, delete traps or to get detailed trapping information, please download free Supertrap Viewer Plug-In from:http://www.heidelberg.comSettings:Width: 0.071 mm  =  0.200 ptPrintorder: Cyan / Magenta / Yellow / Black / Step Limit: 25.0%Common Density Limit: 0.50Centerline Trap Limit: 100%Trap Color Scaling: 75.0%Image to Object Trapping: yesImage to Image Trapping: noBlack Width Scaling: 100.0%Black Color Limit: 95.0%Overprint Black Text: 12.0ptOverprint Black Strokes: noOverprint Black Graphics: no



(A
dv

er
tis

em
en

t)

Advertising Feature

Vortok’s New AWS Vortok’s New AWS Vortok’s New AWS 
Suppressor InductorSuppressor Inductor

The AWS system used by Network Rail is specified in The AWS system used by Network Rail is specified in The AWS system used by Network Rail is specified in 
Group Standard GE/RT8035. This standard prescribes Group Standard GE/RT8035. This standard prescribes Group Standard GE/RT8035. This standard prescribes 
the maximum and minimum magnetic field strengths of the maximum and minimum magnetic field strengths of the maximum and minimum magnetic field strengths of 
all magnets employed in the AWS system.  AWS all magnets employed in the AWS system.  AWS all magnets employed in the AWS system.  AWS 
transponders are spaced at set distances in track and transponders are spaced at set distances in track and transponders are spaced at set distances in track and 
are used to inform the driver of approaching signals. In are used to inform the driver of approaching signals. In are used to inform the driver of approaching signals. In 
busy sections where many signals are encountered, a busy sections where many signals are encountered, a busy sections where many signals are encountered, a 
system of suppressor inductors is used which do not alert the driver to signals with a green system of suppressor inductors is used which do not alert the driver to signals with a green 
aspect. This minimises driver fatigue and only alerts on significant signalsaspect. This minimises driver fatigue and only alerts on significant signals... They are also a vital They are also a vital They are also a vital 
part of signalling on bi-directional track; a growing requirement on Network Rail infrastructure. part of signalling on bi-directional track; a growing requirement on Network Rail infrastructure. 

When the standard was written, the available magnets were based on ferrite technology, which When the standard was written, the available magnets were based on ferrite technology, which When the standard was written, the available magnets were based on ferrite technology, which 
suffers from loss of magnetic strength over time due to external interference and damage. suffers from loss of magnetic strength over time due to external interference and damage. 
Consequently, they have a finite life. Consequently, they have a finite life. Consequently, they have a finite life. 

As a continuance of its highly successful magnet based product range, Vortok International has As a continuance of its highly successful magnet based product range, Vortok International has 
employed modern rare-earth magnets together with an opposing coil and modern, solid-state employed modern rare-earth magnets together with an opposing coil and modern, solid-state 
control electronics to construct a suppressor inductor that achieves the group specification control electronics to construct a suppressor inductor that achieves the group specification control electronics to construct a suppressor inductor that achieves the group specification 
standards.standards.standards.

The designs are based on a modular approach and are physically distinguished by the colour of The designs are based on a modular approach and are physically distinguished by the colour of The designs are based on a modular approach and are physically distinguished by the colour of 
the case casting. The 24V DC standard strength unit is coloured yellow and the 110V AC extra the case casting. The 24V DC standard strength unit is coloured yellow and the 110V AC extra the case casting. The 24V DC standard strength unit is coloured yellow and the 110V AC extra 
strength unit is coloured green. The Vortok design comprises an adaptor plate and magnet/coil strength unit is coloured green. The Vortok design comprises an adaptor plate and magnet/coil 
assembly. The adaptor plate is attached to standard Network Rail fixing plates on the sleepers. assembly. The adaptor plate is attached to standard Network Rail fixing plates on the sleepers. assembly. The adaptor plate is attached to standard Network Rail fixing plates on the sleepers. 
As it has no sump, it lays flush along the tops of sleepers enabling installation in track with As it has no sump, it lays flush along the tops of sleepers enabling installation in track with As it has no sump, it lays flush along the tops of sleepers enabling installation in track with 
narrower sleeper spacing.narrower sleeper spacing.narrower sleeper spacing.

The magnet material selected is a Neodymium-Iron-Boron, “rare earth” magnet, which cannot The magnet material selected is a Neodymium-Iron-Boron, “rare earth” magnet, which cannot 
be degraded by the magnetic field generated by the internal suppression coil.be degraded by the magnetic field generated by the internal suppression coil.be degraded by the magnetic field generated by the internal suppression coil.

The electronic elements comprise a switched mode power supply (SMPS), a power controller The electronic elements comprise a switched mode power supply (SMPS), a power controller The electronic elements comprise a switched mode power supply (SMPS), a power controller 
and a flux measuring system. The SMPS maintains a constant supply to the power controller. and a flux measuring system. The SMPS maintains a constant supply to the power controller. and a flux measuring system. The SMPS maintains a constant supply to the power controller. 
The power controller provides sufficient drive to the suppressor coil to cancel out the The power controller provides sufficient drive to the suppressor coil to cancel out the 
performance of the permanent magnet. The flux and temperature measuring system provides performance of the permanent magnet. The flux and temperature measuring system provides 
feedback to the controller that ensures that suppression is effective and stable. feedback to the controller that ensures that suppression is effective and stable. 

There is a single cable entry provision at the side of the unit. There is a single cable entry provision at the side of the unit. 

The unit is protected against overheating by a thermal cut-out which is set to 80ºC and a reset The unit is protected against overheating by a thermal cut-out which is set to 80ºC and a reset The unit is protected against overheating by a thermal cut-out which is set to 80ºC and a reset 
temperature of 75ºC. These values are factory set and can only be changed by Vortok temperature of 75ºC. These values are factory set and can only be changed by Vortok 
International. The unit will de-energise after the upper temperature is reached but will reset after International. The unit will de-energise after the upper temperature is reached but will reset after International. The unit will de-energise after the upper temperature is reached but will reset after 
the temperature falls below the lower set point. All this is contained in an IP67 enclosure and it the temperature falls below the lower set point. All this is contained in an IP67 enclosure and it the temperature falls below the lower set point. All this is contained in an IP67 enclosure and it 
has a power requirement of 24V DC fused at 3A. This prevents damage to the whole assembly. has a power requirement of 24V DC fused at 3A. This prevents damage to the whole assembly. has a power requirement of 24V DC fused at 3A. This prevents damage to the whole assembly. 
th t t f ll b l th l t i t All thi i t i d i IP67 l d it
has a power requirement of 24V DC fused at 3A. This prevents damage to the whole assembly. 
The magnet assembly is adjusted so that the top of the magnet casing is approximately level with The magnet assembly is adjusted so that the top of the magnet casing is approximately level with The magnet assembly is adjusted so that the top of the magnet casing is approximately level with 
the top of the rails by means of standard spacers. . Due to power requirements, it is not possible the top of the rails by means of standard spacers. . Due to power requirements, it is not possible the top of the rails by means of standard spacers. . Due to power requirements, it is not possible 
to use the same coil, magnet and electronic for both standard and extra strength specifications. to use the same coil, magnet and electronic for both standard and extra strength specifications. to use the same coil, magnet and electronic for both standard and extra strength specifications. 
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To address the two different specifications Vortok has To address the two different specifications Vortok has 
designed two different products based on the same hardware designed two different products based on the same hardware 
but with different magnet, electronic and coil modules. The but with different magnet, electronic and coil modules. The 
mechanical structure is identical except the cover on the mechanical structure is identical except the cover on the mechanical structure is identical except the cover on the 
standard strength product is painted yellow and the extra standard strength product is painted yellow and the extra standard strength product is painted yellow and the extra 
strength is painted green. strength is painted green. strength is painted green. 

Standard strength inductor specification Standard strength inductor specification Standard strength inductor specification 
The magnet is calibrated to exceed the specification at The magnet is calibrated to exceed the specification at The magnet is calibrated to exceed the specification at 
115mm +/- 12mm above the rail. The measurement points 115mm +/- 12mm above the rail. The measurement points 115mm +/- 12mm above the rail. The measurement points 
are based on the corners of a rectangle 150mm x 100mm are based on the corners of a rectangle 150mm x 100mm are based on the corners of a rectangle 150mm x 100mm 
and the field strength must not fall below 3.5mT within this and the field strength must not fall below 3.5mT within this and the field strength must not fall below 3.5mT within this 
rectangle. The measurement points are denoted on top of the cover casting (inner set). When rectangle. The measurement points are denoted on top of the cover casting (inner set). When rectangle. The measurement points are denoted on top of the cover casting (inner set). When 
suppressed the field strength must not exceed 0.7mT within this rectangle. suppressed the field strength must not exceed 0.7mT within this rectangle. suppressed the field strength must not exceed 0.7mT within this rectangle. 

Extra strength inductor specification Extra strength inductor specification Extra strength inductor specification 
This magnet is calibrated to exceed the specification at 193mm +/- 12mm above the rail. This magnet is calibrated to exceed the specification at 193mm +/- 12mm above the rail. This magnet is calibrated to exceed the specification at 193mm +/- 12mm above the rail. 
The measurement points are based on the corners of a rectangle 200mm x 100mm and the The measurement points are based on the corners of a rectangle 200mm x 100mm and the The measurement points are based on the corners of a rectangle 200mm x 100mm and the 
field strength must not fall below 5.1mT within this rectangle. The measurement points are field strength must not fall below 5.1mT within this rectangle. The measurement points are field strength must not fall below 5.1mT within this rectangle. The measurement points are 
denoted on top of the cover casting (outer set). When suppressed the field strength must denoted on top of the cover casting (outer set). When suppressed the field strength must denoted on top of the cover casting (outer set). When suppressed the field strength must 
not exceed 1.2mT within this rectangle. not exceed 1.2mT within this rectangle. not exceed 1.2mT within this rectangle. 

Magnetic compliance Magnetic compliance Magnetic compliance 
The suppressor inductor assembly contains a rare earth permanent magnet which unlike its The suppressor inductor assembly contains a rare earth permanent magnet which unlike its The suppressor inductor assembly contains a rare earth permanent magnet which unlike its 
predecessors does not deteriorate in service. The only way this unit can be destroyed is by predecessors does not deteriorate in service. The only way this unit can be destroyed is by predecessors does not deteriorate in service. The only way this unit can be destroyed is by 
temperatures over 350°Celcius.  If this occurs there are more serious problems with any temperatures over 350°Celcius.  If this occurs there are more serious problems with any temperatures over 350°Celcius.  If this occurs there are more serious problems with any 
adjacent equipment. If there is a need to check on the magnetic performance a calibrated adjacent equipment. If there is a need to check on the magnetic performance a calibrated adjacent equipment. If there is a need to check on the magnetic performance a calibrated 
flux meter and probe or S&P meter can be employed.flux meter and probe or S&P meter can be employed.flux meter and probe or S&P meter can be employed.

BenefitsBenefitsBenefits
The main benefits of this new generation of AWS magnets are their long term stability and The main benefits of this new generation of AWS magnets are their long term stability and The main benefits of this new generation of AWS magnets are their long term stability and 
compact design. These magnets will not decay with time, no matter how many cycles they compact design. These magnets will not decay with time, no matter how many cycles they compact design. These magnets will not decay with time, no matter how many cycles they 
are put through. are put through. are put through. 

The control on the magnetic fields is to a far higher standard than old designs because of The control on the magnetic fields is to a far higher standard than old designs because of The control on the magnetic fields is to a far higher standard than old designs because of 
the thermally compensated feedback system, raising the reliability of the AWS system. the thermally compensated feedback system, raising the reliability of the AWS system. the thermally compensated feedback system, raising the reliability of the AWS system. 

Having no sump means that the new standard of sleeper Having no sump means that the new standard of sleeper Having no sump means that the new standard of sleeper 
spacing is no problem for the Vortok Suppressor magnet family. spacing is no problem for the Vortok Suppressor magnet family. 
The compact design is so much lighter than the old design: the The compact design is so much lighter than the old design: the The compact design is so much lighter than the old design: the 
Vortok unit weighing only 94Kg instead of around 250Kg eases Vortok unit weighing only 94Kg instead of around 250Kg eases 
handling and installation considerably. The lower current draw in handling and installation considerably. The lower current draw in handling and installation considerably. The lower current draw in 
its unsuppressed mode also reduces energy consumption and its unsuppressed mode also reduces energy consumption and its unsuppressed mode also reduces energy consumption and 
thermal build up in the units. This reduces the loading on the thermal build up in the units. This reduces the loading on the thermal build up in the units. This reduces the loading on the 
signalling supply system.signalling supply system.signalling supply system.

Further information is available from:Further information is available from:Further information is available from:

Vortok International Vortok International Vortok International 
Innovation House Innovation House Innovation House 
3, Western Wood Way 3, Western Wood Way 3, Western Wood Way 
Langage Science Park Langage Science Park Langage Science Park 
Plymouth PL7 5BG Plymouth PL7 5BG Plymouth PL7 5BG 
01752 34920 01752 34920 01752 34920 

www.vortok.co.uk
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At the sixth annual EIM 
conference in Brussels on 4 
March 2009, a high level group of 
stakeholders and EU decision 
makers debated the future of the 
European rail network.  Entitled 
“Structuring the Future of Europe’s Railways,” the event 
focussed on the concept of rail corridors and EU legislative 
initiatives aimed at improving the competitiveness of rail 
transport in Europe. 

Over 150 participants drawn from the rail industry, 
regional and local governments, the European institutions 
and the media, debated the proposed revision of the Trans-
European Transport Network and the recently proposed 
Regulation on Competitive Rail Freight.  The conference 
was based on the theme of corridors, with experts 
exchanging views on Green Corridors, innovation and good 
governance, and the best way to link Central and Eastern 
European countries to international rail corridors.   

The debate revealed that there is widespread support 
amongst industry and political decision makers for the 
development of rail corridors throughout the EU.  However, 
a lot of work remains in bringing down barriers to 
competition, reducing bottlenecks, improving 
interoperability across borders, and making life easier for 
new entrants to the market.  As many participants 
mentioned, the recast of the first Railway Package (now 
postponed until 2010) would prove an excellent opportunity 
to address these issues.  Three high profile MEPs - Silvia-
Adriana Ticău, Säid El Khadraoui and Boguslaw Liberadzki -
gave an insight into the European Parliament’s point of 
view, while Jonathan Scheele, Director TEN-T and Enrico 
Grillo-Pasquarelli, Director Inland Transport, outlined the 
legislative steps the European Commission is taking.  The 
key note speech was delivered by Gustav Slameka, Czech 
Vice Minister of Transport.  

The conference was closed by Johan Friedrich Colsman, 
a high ranking advisor to Antonio Tajani, the European 
Commissioner responsible for Transport.  Giving an 
overview of the Commission’s priorities in transport policy, 
Mr Colsman said “the European Commission is looking for 
ways to improve the competitiveness of rail transport, and 
looks forward to working with all stakeholders to develop 
an efficient and sustainable rail network.” 

Michael Robson, Secretary General of EIM said, “We 
always welcome healthy debate on the important issues 
facing Europe’s railways. We look forward to continuing this 
debate with our partners in industry and colleagues in the 
European institutions over the course of the next year”.  

The presentations from the event will be available on 
the EIM website, .   

EIM, the association of European Rail Infrastructure 
Managers, was established to promote the interests and 
views of the independent infrastructure managers in 
Europe, following liberalisation of the railway market.  It is a 
lobbying organisation which also provides technical 
expertise to the appropriate European bodies.  

To find out more about EIM, visit 

A consortium of Siemens Ltd. (Mobility Division) and Nokia 
Siemens Networks is equipping Melbourne’s metropolitan train 
network with the latest in world-class, secure digital train radio 
technology. 

Under the turnkey contract the existing analogue Urban Train 
Radio System is being replaced with GSM-R, a digital 
communications solution that provides secure and exclusive 
channels between train drivers, train control and ground based 
operational staff.  

Covering approximately 350 km of railway tracks within 
Melbourne, this complete and integrated rail communications 
solution will see 646 Siemens fixed radios installed in 
metropolitan trains, more than 1200 hand portable units made 
available primarily to drivers, 46 enhanced hand portable units 
provided to signallers, and 48 PC Dispatcher Consoles installed 
for train controllers.  

Paul Bennett, Vice President of Mobility, Siemens Ltd, 
explained the benefits. “The Siemens Nokia consortium is 
delivering a truly innovative, integrated rail communications 
solution for Melbourne’s metropolitan train network.”

“This is the first time GSM-R mobile technology will be 
introduced to Australia.  By incorporating this proven technology 
with Siemens world-class secure train radio systems, we are 
delivering the complete rail communications solution for 
Melbourne” 

“Using the GSM–R Train Radio System, a driver will now be 
able to readily communicate with the controller responsible for 
overseeing the operation of their specific train, as well as with 
other drivers.  Furthermore, with enhanced location dependent 
addressing, they will be able to dial out in order to make external 
telephone calls at any time, and most importantly, to contact 
other users on the network without having to know their 
telephone number.” 

“As the GSM-R mobile network is exclusive to the 350 km of 
metropolitan railway line, it provides exceptionally high reliability 
and the communication channels are secure.”

“Implementation of this technology is a great advancement 
for Melbourne’s metropolitan railway network.”

“Vastly improved communications between train drivers, 
controllers and signallers ultimately ensures the safe and secure 
operation of trains on the metropolitan network.”

GSM-R technology is proven and already in place for railway 
networks in the UK, Switzerland, Sweden, Italy, the Netherlands, 
Spain, Belgium, Finland, India, China and Norway. 

GSM networks have been operating in Australia since 1993.  
GSM-R adds an additional level of functionality to the GSM 
technology to customise it to the needs of the metropolitan 
Melbourne railway network.  Siemens Ltd. is supplying all the 
terminal equipment and the technology to interface this 
equipment with the GSM-R 
mobile network for the 
Department of Transport.
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Westinghouse Rail Systems 
has reached a key milestone in its multi-million 
pound programme of Immunisation Works on the 
Sub-Surface Lines for London Underground and 
Transport for London. 

The three-year project covers the replacement 
of track circuits at 35 locations which will allow 
Bombardier’s new trains to enter passenger service 
in 2010 on both the District and Metropolitan Lines. 

Harrow-on–the-Hill was the fourth in a series of 
sites to be completed; by far the largest and most 
complex to date.  Westinghouse undertook a 
programme of design, installation and testing, with 
the final commissioning phase undertaken by a 
team of over 150 staff operating across nine shifts 
in a 100 hour shutdown over the Christmas period 
in 2008. 

Westinghouse’s Senior Project Manager, Matt 
Johnson explained: “In many ways it was the scale 
of the operation that made this project so complex.  
We not only had to replace 73 track circuits, but 
also install 20 position detectors, all on a site that 
features multiple points and crossing areas, and 
that accommodates the co-running of Chiltern and 
London Underground trains”.

A further 31 sites will be completed by October 
2010, although another eight are to be 
commissioned by the end of July this year, allowing 
the first test train to run between Preston Road and 
Watford on the Metropolitan Line. 

Following the commissioning at Harrow-on-the-
Hill, the line was handed back to London 
Underground as planned at 02:00 on 29 December 
2008, with trains re-commencing at 05:31. 

Thales has been awarded a contract, in conjunction with Dimetronic Signals, worth €157 million to supply 
Administrador de Infraestructuras Ferroviarias (ADIF), Spain's national railway infrastructure company, with 
maintenance, rail signalling and European Train Control Systems (ETCS).  In addition, the Thales/Dimetronic 
Signals consortium will supply fixed telecommunication systems including optical fibre cables, data and 
voice transmission and switching, extensions of the optical fibre network supervision system and a network 
management system. 

The project involves the 130 km long route between Barcelona and Figueras and will be carried out in two stages.  The first 
phase will involve the 110 km stretch linking Figueras and Mollet from where international rail connections will be achieved within 
an estimated 18-month time.  The second phase, which is to be completed in the following 10 months will involve the route 
between Mollet and Barcelona Sants, Barcelona's future central station.  As a result, the journey time on the route will be reduced 
to 45 minutes instead of the one and a half hours at present. 

In addition, the project will enable ADIF to directly connect Spain with France. 
Over the course of the project, Thales will be providing the design, installation and maintenance of ETCS levels 1 and 2, 

including four radio block centres with intermediary control points, track circuits, wheel sensors and auxiliary systems, as well as 
full implementation of all fixed telecommunications requirements.  

Jesús Sánchez Bargos, Managing Director of Thales's Rail Signalling Solutions in Spain, said: "This contract win is recognition of 
our outstanding performance over the years and experience in implementing global signalling, train control and ETCS projects in
the rail sector.  Not only is Thales providing ADIF with an improved high-speed train connection, but we are also supporting ADIF in 
connecting Spain with the rest of Europe through high-speed rail." 

Thales is also involved in other Spanish high-speed line projects: Madrid-Seville, Madrid-Toledo, the Atlantic Axis, the Córdoba-
Málaga, Madrid-Segovia-Valladolid and Lérida-Tarragona-Barcelona. 

Paris, 3 March, 2009 - Nexans, the worldwide leader in the cable industry, 
has announced the signature of the final agreements with Polycab, India’s 
largest cable company, for the creation of a joint venture to be majority-held 
by Nexans and managed in close cooperation with its Indian partner. 

The joint venture, with its headquarters in Vadodara in the state of 
Gujarat, will cover the manufacture and marketing of special cables for the 
shipbuilding, material handling, railway and windpower industries.  Today’s 
agreements also include the production of high voltage (HV) underground 
cables, which was initially anticipated to constitute a second phase.  

Michel Lemaire, Executive Vice President for the Asia-Pacific Area of 
Nexans, said: “By signing today’s agreements with Polycab, we team up 
with a high-quality partner to ensure the success of our first industrial 
venture in the Indian market as well as benefiting from the sustained 
growth of this emerging economy.  Moreover, the immediate extension of 
the scope of our agreement to include high voltage cables should allow us 
to take a strong position in the growing power infrastructures market in 
India.  This makes the joint venture agreement completely coherent with 
Nexans’ strategy to reinforce the Group’s leadership in the energy sector 
and strengthen its presence in fast-growing areas”. 

The industrial element of the joint venture, which includes 
the construction of the new cable production unit, will start 
immediately and cover a period from 18 to 24 months.  

Polycab currently has sales of over $600 millions, with 
twelve plants employing more than 3500 people in the 
manufacture of power and building cables. 

With energy as the basis of its development, Nexans, the worldwide 
leader in the cable industry, offers an extensive range of cables and cabling 
systems.  The Group is a global player in the infrastructure, industry, 
building and Local Area Network markets.  Nexans addresses a series of 
market segments from energy, transport and telecom networks to 
shipbuilding, oil and gas, nuclear power, automotive, electronics, 
aeronautics, handling and automation.  With an industrial presence in 39 
countries and commercial activities worldwide, Nexans employs 23 500 
people and had sales in 2008 of 6.8 billion euros.  Nexans is listed on NYSE 
Euronext Paris, compartment A.   

More information on 
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Correspondence from the above Australian member has led 
to query the sets of points shown in the attached 
photographs. 

Duncan has no actual written information on these 
points but has suggested the following. 

“They are both used on conventional railways to achieve 
basic objectives normally achieved by conventional points, 
but with the big advantage that in each case the rails 
travelled over at line speed are entirely continuous. 

The first set (Photos1a/1b) is a set of trap (catch in 
Australian) points.  In the trapping position (Photo1b) the 
right hand (in this example) flanges will be forced to the left 
and will cause the left hand flanges to ride up over the left 
hand stock rail and on to the runoff.  In the opposite lie 
(Photo1a) there is no impediment to normal running.  I have 
added a photo (1c) showing the 'crossing' which is dealt in a 
similar manner, with the left hand wing rail now pulling the 
right hand flange over the 'crossing'. 

The second set (Photo 2) are 'emergency' points - hand 
operated to enable access to rarely used sidings or as 
emergency crossovers on main lines.  The strange metal 
contraptions alongside the switches and crossing are spring 
loaded to swing on to the rail (and normally secured, 
padlocked and electrically detected off the rail) and provide 
a flange way to the reverse position (unfortunately I have 
never managed to see a set in use).  The function of the 
wing/check rail at the crossing is of course as with type 1 
points. 

I don't have inside knowledge and have worked this out 
from first principles.  Please feel free to offer other ideas 
from our members.  I can not help thinking they both 
deserve wider application - 'not invented here' comes to 
mind.”

They are interesting points and Duncan has obviously 
given a great deal of thought to the workings of these points.  
The photographs were taken at Kamuriki station on the JR 
Central main line from Matsumoto to Nagano, north west of 
Tokyo.  Duncan had seen examples of both in his travels - 
type 1 being common at passing loops on single lines and 
type 2 being common on the Tokyo suburban network in 
their emergency crossover 
role. 

Perhaps through our 
Japanese members, we can 
learn more about these types 
of points and some of the 
reasoning behind their 
installation. 

Japanese Points 

  feature,  
the following has been received from our  
Assistant Editor (Overseas), Tony Howker. 

Supertrap
Page is trapped with Supertrap 3.0.77Copyright 2002 Heidelberger Druckmaschinen AGTo view traps, delete traps or to get detailed trapping information, please download free Supertrap Viewer Plug-In from:http://www.heidelberg.comSettings:Width: 0.071 mm  =  0.200 ptPrintorder: Cyan / Magenta / Yellow / Black / Step Limit: 25.0%Common Density Limit: 0.50Centerline Trap Limit: 100%Trap Color Scaling: 75.0%Image to Object Trapping: yesImage to Image Trapping: noBlack Width Scaling: 100.0%Black Color Limit: 95.0%Overprint Black Text: 12.0ptOverprint Black Strokes: noOverprint Black Graphics: no



Photo: Ian Allison 

What do you think 
he’s thinking?

Cape Town, South Africa (March 5, 2009) - GE Transportation, a unit of 
the General Electric Company, announced that in order to underscore its 
commitment to infrastructure development in Africa while accelerating 
the company’s growth in Southern Africa and in the Republic of South 
Africa in particular, Swaady Martin has been appointed Regional 
Director. 

GE Transportation has a long and successful history of operations 
and activities throughout Africa.  The business was the first GE business 
active in South Africa in the 1890s and it has maintained its 
commitment to the rail industry in the region ever since. 

Swaady Martin brings substantial experience within GE and a 
thorough knowledge of the African continent and its varied rail markets.  
Martin is a native of Cote d’Ivoire and has worked extensively in Africa.

This appointment further reinforces GE Transportation’s commitment 
to actively supporting the region.  As a global technology leader in 
transportation, GE Transportation is committed to help delivering world-
class transportation, infrastructure development, and technology 
solutions – a key prerequisite for sustainable economic growth. 

Mr Steve Wright has 
recently joined VolkerRail 
Signalling (formally Grant 
Rail Signalling) as its new 
General Manager.  His appointment was affective 
from 15 January 2009. 

Steve joins from Siemens Transportation 
Systems, where he had spent over seven years in 
senior management roles, delivering a 50 million 
pound portfolio of both rail and non-rail related 
works.  As an experienced manager, Steve also 
holds a BEng (Hons) in Electrical Engineering, and is 
a Certificated Project Manager. 

Steve will be working closely with the existing 
management team and staff within the Signalling 
group to ensure they continue to develop and grow. 

…….or maybe you have some thoughts on 

IRSE communications ?
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Having recently completed the Network 
Rail graduate scheme in signal engineer-
ing, I have experience of a broad range of 
UK mainline signalling practices.  I have 
also seen the deployment of various North 
American products in the UK, two exam-
ples being hot axle box detectors of 30 
years ago and more recently level crossing 
predictors.  I therefore chose to undertake 
a trip to North America to see these prod-
ucts in their original contexts.  Moreover, 
as the railway network is much greater in 
size I wanted to see how this affected the 
way signalling technology was designed, 
deployed and operated.

My trip was to be split into three dis-
tinct parts with visits to Kansas City, 
Omaha and Louisville.  I visited two equip-
ment suppliers – GE Transportation Sys-
tems (GETS) and Safetran and two railroad 
companies – Burlington Northern Santa Fe 
(BNSF) and Union Pacific (UP).  Before 
travelling I read the IRSE book, 
“Introduction to North American Signaling”.  
This gives general descriptions of the 
different types of equipment and most 
importantly a translation table of UK to US 
terms.  This was invaluable in many of my 
discussions and site visits and meant that 
the sign for a “moveable point frog” was 
not a complete surprise! (UK: swing nose 
crossing).  For ease of reading however, I 
will use the UK terms during this report.

I wish to start the report with my under-
standing of North American signalling 
based upon observations made throughout 
my trip.  I will also seek to point out the 
areas that were of particular interest to me 
and those that differ to UK practice.  It was 
through my many discussions, and the 
questions that I received about the UK, 
that I felt that I gained an overall under-
standing of the systems being used.  In the 
second part of my report I will go on to 
describe in more detail the various sites 
and companies that I visited.

AI I
The majority of rail traffic in the US is for 
transporting freight.  The six largest railway 
companies are referred to as ‘Class 1 
railroads’ – those that have a turnover of 
over $300m/year.  They are all freight 
operators and they own, maintain and 
operate separate networks.  These networks 
comprise the majority of the 233 000 miles 
of track in the country.

For passenger travel, many cities have 
metro systems; these were beyond the 
scope of my visit.  For long distance travel 
there is one operator – Amtrak which 
operates services over various portions of 
the mainline network.  The company was 
established in the early 1970s when the 
railroad companies received permission to 
focus upon freight traffic only.  The pre-
ferred method of long distance passenger 
travel is by air and every city I visited had a 
relatively large airport.

Much of the railway network comprises 
single lines with passing loops.  Due to the 
lengths of the trains, these sidings are 
likely to be up to two miles long.  Most of 
the single line sections I 
saw were fully signalled 
with 3 aspect signalling, 
thus allowing trains to 
follow each other 
through the section.  
When additional capacity 
is required, it seems 
common practice to 
build one or more adja-
cent lines and for these 
to be signalled for bidi-
rectional use.  This is in 
contrast to the UK where 
if there are two or more 
adjacent lines then, in 
most cases, each will 
only be unidirectional.

i l
The signal heads look very similar to the 
UK with either 3 or 4 individual aspects or 
an electromechanical searchlight which 
could show 3 colours through one 
lens. The two differences I noted were that 
on single lines it was usual at a signal 
location to have the two heads for oppos-
ing directions mounted on the same 
post. The other difference I noted was that 
up to three heads could be used on the 
same post facing in the same direction. 
The signals would all be illuminated and 
show varying combinations of aspects. 
This information would either be for route 
signalling - telling the driver the state of 
the next signal and whether they will be 
diverging from their current route; or speed 
signalling - telling the driver the speed they 
should be driving at. The meaning of the 
aspects varies between railroads and the 
only way of accurately interpreting them is 
to consult the railroad’s rulebook. Due to 
mergers and purchases, one particular 
railroad has one type of route signalling 
and two types of speed signalling resulting 

in their rulebook giving three 
different meanings for many of 
the available aspect combina-
tions.
In an automatic section all the 
signals were numbered.  A red 
signal in an auto-section means 
‘stop and proceed’, where the 
driver must stop and then is 
allowed to proceed on sight at a 
restricted speed until the next 
signal.  Signals protecting an 
interlocking area are not num-
bered and red means ‘stop’, 
however a sign with the inter-
locking identity is shown adja-
cent to signals at the entrance 
to the interlocking area.

Thorrowgood Scholarship Study Tour to the United States 
September 2008

y

Following the 2007 IRSE examinations I was fortunate in being awarded a Thorrowgood scholarship.  The bursary 
from this allowed me to investigate signalling installations and suppliers in another country.

t - l -li
i l
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An individual interlocking will cover a much 
smaller geographical area than many UK 
installations, as all equipment is directly 
fed from the building that houses the 
interlocking equipment.  For a set of 
sidings/loops there is a likely to be an 
interlocking at either end.  The interlock-
ings I visited were all housed in relocatable 
equipment buildings (REBs), and this is the 
general method of deployment.  They were 
controlled by microwave links and they all 
had local control panels in case of commu-
nication failure.  The two types of interlock-
ing I saw were relay and computer based.  
Both types of interlocking covered similar 
sizes of geographical area.  The quantity of 
equipment operated from one interlocking 
ranged from one signal to around twenty 
signals, point ends and track circuits. 

At all the various sites I visited, the method 
of train detection for interlocking and 
signal operation purposes was the d.c. 
track circuit.  The minimum drop shunt is 
much lower than the 0.5 ohms used in the 
UK.  A value that was often quoted to me 
was of 0.06 ohms.  This is not unreason-
able when it is considered that that all the 
traffic is long heavy freight trains.  This led 
me to ask one of the engineers whether 
leaves on the line ever caused a problem, 
and he replied that he had read an article 
about it once and had heard that it might 
be a problem in the UK. 

Within an interlocking area, the track 
circuits were of a d.c. type similar to that 
as used in the UK.  The big difference with 
track circuits is in how they are used 
between interlockings in an automatic 
section and in this case, the track circuit 
that is used is a coded d.c. track circuit.  
These detect the presence of a train in the 
same way as a standard d.c. track circuit, 
however the major difference is that the 
d.c. feed is pulsed, which is then used as a 
communication method between the 
adjacent signals using the rails as the only 
connection between the sites. 

In an automatic section the track is 
split into blocks.  At the boundary of each 

block is a signal facing in each direction, a 
small REB and a block joint in the track.  
The REB contains a device that acts as the 
feed and receiver for the track circuits in 
each direction and a system that controls 
the signals. 

The codes convey information that tells 
the adjacent signals what aspect to show.  
Information is sent in both directions in the 
same section of track with units at either 
end taking turns to transmit.  If no code is 
received, then a train must be present in 
the section and shorting the track circuit or 
the rails may have broken and the signals 
protecting this block would be set to red.  
As a train passes a signal, a code will be 
sent to the signal in rear allowing it to step 
up an aspect.  When a train enters an 
automatic section, all the opposing signals 
are set to red by a code that is transmitted 
in sequence through all the track circuits.   

There are many more level crossings in the 
US than UK.  Almost all of the crossings 
that give warnings to the road user in the 
US are automatic in operation and of that 
type there are many thousands as op-
posed to around 600 in the UK.  Most 
American towns are built upon a grid 
system and a railway will generally inter-
sect with every road in a town, leading to 
multiple level crossings over a short dis-
tance.  The crossings are generally consid-
ered as a separate system to the signalling 
and all have automatic operation, usually 
with half barriers.   

Unlike the UK system, I saw crossings 
with up to four road lanes and three rail-
way lines intersecting. 

The crossings operate with track 
circuits that act as an overlay to the signal-

ling d.c. track circuits.  This is achieved by 
using a.c. track circuits with a frequency 
that is selected depending on the length of 
the track circuit for the required warning 
time.  The use of an a.c. track circuit 
means that additional joints are not re-
quired in the track and the signalling d.c. 
track circuits will not be affected by the 
crossing.  There are three track circuits 
required for a crossing: an island track 
circuit over the crossing itself and two 
approach track circuits, one for each 
direction.  At the far end of the track circuit 
a tuning unit is placed across the rails. 

There are two methods that are used 
to start the crossing sequence: motion 
detection and prediction.  Motion detection 
has been used since the early 1970s.  
Here the crossing equipment detects the 
movement of a train as it enters the ap-
proach track circuit by noticing a change in 
the impedance measured across the rails.  
If the train stops on its approach to the 
crossing then the crossing warning se-
quence can be terminated.  The more 
modern method involves prediction of the 
arrival time of the crossing of the train; this 
has been in use since the early 1980s and 
is now common practice.  When a train 
enters the approach track circuit, the 
crossing equipment determines the speed 
at which the train is approaching.  The 
speed of the train is continuously moni-
tored and the warning sequence is started 
at an appropriate time.  The warning times 
I observed were around 25 seconds, and 
this is quite typical with the legal minimum 
being 20 seconds. 

The gate machines I saw were much 
smaller than those in the UK, and were 
attached to the post that carried the 
warning signs and road lights.  They were 
motor-driven and would drive the barrier 
up and down.  In the case of a power 
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failure, the gate would fall automatically.  
The barriers I observed had a protective 
device allowing them to spring back to the 
correct position unharmed if they were 
struck by a road vehicle whilst closed. 

All the crossings I saw were of the half 
barrier type; however some crossings have 
full barriers.  These have four barriers and 
the exit barriers have a delay to their 
operation and are designed to fail in the 
open position.  These crossings however, 
would still be automatic with the same 
warning time as the half barrier type. 

There is much greater use of defect detec-
tion systems, both in terms of number and 
type.  The most common of these are the 
hot axle box detector and the hot wheel 
detector.  The systems measure the heat 
of wheels and axles as a train passes over 
them in order to determine if the bearings 
or brakes have seized.  An alarm is sent to 
the control centre and an automated radio 
message is transmitted to the driver with 
details of the alarm. 

The other type of defect detector that 
is regularly used is a dragging equipment 
detector.  These consist of a series of 
paddles that protrude upwards from 
between the rails.  These are either sprung 
plates which operate a micro switch or a 
series of cast iron loops which when struck 
will crack and break a circuit.  The devices 
are located before interlocking areas 
where a dragging brake hose for example 
could damage switch equipment. 

Most of the railroads do not have signal 
boxes as we do in the UK; instead they 
each have one or two large control centres 
from where they control their entire net-
work.  The interlockings are all controlled 
remotely from these control centres over a 
series of transmission links called code 
lines.  The various interlockings I visited 
were all controlled by microwave links from 
a local transmitter. 

Each interlocking, intermediate signal, 
defect detector and crossing site I visited 
was directly fed from the mains electrical 
supply.  Most of the railway lines I saw had 
the mains electricity mounted on poles and 
following the route of the railway.  When 
required a transformer and electricity 
meter would be supplied by the electric 
company.  Each site also had its own 
backup battery supply which could provide 
backup power for between 1 and 3 days. 

The power distribution method, the d.c. 
coded track circuit and the use of radio 
communication meant that in recent years 
no lineside cables have been installed as 
are usually used in the UK. 

Having made these general observa-
tions, I wish to use the remainder of the 
report to describe my study visits in more 
detail: 

I spent my first day in Kansas City with GE 
transportation systems.  I began by visiting 
their manufacturing facilities in Warrens-
burg and toured the wiring shop, where 
REBs and location cases are fitted out and 
wired for customers, each of whom had 
varied requirements.  One metro customer 
for example, requested pre-rusted cases 
so that they would not stand out as new 
equipment and presumably not attract 
vandalism or graffiti.  One of the other 
challenges for the company is satisfying 
the varying standards of the different 
railroads.  Although I wasn’t aware of the 
specific differences, I made a number of 
interesting observations in the differences 
to UK practice: 

None of the wiring used for internal 
wires were rubber coated.  One example I 
saw was a single core wire with a compos-
ite insulation layer and an outer woven 
layer.  The advantage of this was that it 
slid easily against through trunking and it 
would not as be prone to degradation as 
rubber wire.  The disadvantage was that it 
required a special tool for termination 
which heated the composite material so 
that it could be cut.  I asked what would 
happen in the field if a wire required re-
terminating; it seemed that this was 
unlikely to happen due to the properties of 
the wire.  I also found out that if a redesign 
was ever required, most customers would 
install a new interlocking rather than 
modify an existing one. 

There were several other observations I 
made which were common to all the REBs 
and location cases that I saw on the trip: 

Equipment was often mounted against 
the wall, often with no access from the 
rear.  Each housing contained a painted 
plywood board for terminating incoming 
cables.  The backboard was drilled with a 
series of holes in the factory and a two-
post termination was provided between 
the two holes.  The wires were inserted 
from behind the board with one wire per 
hole and each wire was individually la-
belled with its function.  The method of 
temporary disconnection was identified by 

a brass nut.  This nut was of a hollow 
construction and when loosened would 
disconnect the circuit. 

The other aspect of the company I saw 
at Warrensburg was Asset management.  
This was a large warehouse from which 
parts are issued to internal projects and to 
external customers.  One interesting 
concept which I had not encountered 
before was containerised distribution of 
level crossings.  Standard shipping con-
tainers were used for delivering the parts 
required for a level crossing installation.  
Everything that was required for installing 
a new crossing would be packed into the 
container in the order that it was required 
on site.  The container would then be 
delivered by road to the installation site 
ready for the installation to start work at 
their convenience. 

Later that day, I was given a series of 
four product presentations.  This was 
useful as it gave me a chance to receive 
detailed technical explanations of the 
products that I would later see in the field.  
The range of products included level 
crossing controllers, computer based 
interlockings, hot axle box detectors and 
communication based train control. 

I spent my second day in Kansas City with 
BNSF.  They are one of the six Class 1 
railroads in the US.  The day comprised a 
series of site visits to a range of typical 
equipment installations. 

The first site I visited was a hump 
shunting yard.  I had seen the remains of 
such a yard in the UK at Healey Mills; 
however I was unaware of the details of 
operation. 

In the US, the freight trains are either 
intermodal (container), unit (one type of 
cargo) or mixed.  A mixed train consists of 
different types of freight cars that will be 
travelling to different destinations.  At 
various points in their journey they will be 
separated and made into new trains.  The 
main way that freight cars are combined 
into trains and separated out into new 
trains is in a classification yard, the major-
ity of which are hump shunting yards. 

Hump yards are strategically placed 
around the network.  They comprise a long 
strip of land where a railway line enters up 
a gradual incline (the hump) and then fans 
out into many reception sidings where new 
trains are formed.  A train is propelled up 
the hump and at the top the individual 
vehicles are manually uncoupled.  The 
locomotive can be controlled remotely by 
radio and will generally continue moving at 
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around walking pace.  The freight vehicles 
that have reached the top of the hump are 
then allowed to freewheel downhill across 
the ladder, that is, a large number of 
switches which lead into a large group of 
parallel sidings. 

The classification is controlled by a 
computer system that knows where the 
vehicles are to be routed to.  As the vehi-
cles travel down towards the sidings, they 
pass over a series of retarders that slow 
the vehicle down by gripping the wheel 
flanges.  The operation of the retarders is 
based on the required speed of the vehi-
cles, taking into account their weight, the 
wind speed and how far they have to travel 
into the sidings. 

At the yard I visited, the track from the 
hump led over the first retarder.  This then 
split into 3 routes each with an additional 
retarder and finally into one of 60 sidings.  
As vehicles travelled over a set of points, 
another vehicle was able to be released 
from the top of the hump.  If a series of 
vehicles for the same destination were 
already together at the top of the hump, 
they could then be released in groups of 
up to five. 

The second half of the day with BNSF 
was spent visiting several key types of 
installation on the running lines.  These 
included a hot axle box detector site, a 
level crossing and an interlocking location.  
These visits allowed me to make a number 
of useful observations which I detailed 
earlier in the report. 

The second leg of my trip involved a 200 
mile drive north to Omaha.  Union Pacific is 
another of the Class 1 railroads and has 
both its headquarters and main dispatch 
centre in Omaha.  My first day included a 
series of meetings with staff from the 
signal engineering department.  These 
were to provide a good overview to the size 
of the company and to the equipment they 
use. 

On the second day I visited a number 
of typical installations in the field, including 
a test site where different types of defect 
detectors had been installed.  Amongst the 

equipment I saw, was a new type of hot 
axle box detector, which was notable firstly 
in that it was much smaller than the older 
models, but more importantly in that the 
data was processed differently.  Work had 
been carried out to identify false alarms, 
and the software had been designed to 
filter out alarms that may have been 
caused by sunlight and spikes in the 
readings.  The other feature that is in-
stalled along with the defect detectors is 
Automatic Equipment Identification (AEI).  
This is a system whereby a unique radio 
frequency ID tag on the side of each 
vehicle is read so that any alarms are then 
associated with that particular vehicle. 

The number of defect detectors is 
much greater than in the UK, possibly due 
to the larger number of freight trains, but 
possibly because that the companies are 
integrated, thus it is easier to demonstrate 
the cost benefit.  As an example, on UP’s 
32 000 mile network there are around 
1500 hot axle box detectors and 3000 
dragging equipment detectors.  There are 
several other systems that are currently 
being installed, and these included wheel 
impact load measuring, acoustic bearing 
detection systems, low brake hose detec-
tion systems and machine vision systems.  
The information from these various sys-
tems is collated centrally and together with 
the help of the AEI, the condition of the 
entire vehicle fleet can be monitored in 
real time thereby allowing predictive 
maintenance to be carried out. 

During this visit I also saw two inter-
lockings.  These were at either end of set 
of loops and sidings.  One of the interlock-
ings was a modular computer based 
interlocking.  The other interlocking was 
notable in that is one of the final relay 
based interlockings that had been in-
stalled on their network and this was over 
10 years ago. 

I visited the main dispatching centre for 
the Union Pacific network, which might be 
described as the North American equiva-
lent of a combined control office and 
signal box.  This description hardly gives 
the facility justice, as the building is used 
to control the signalling for virtually the 
entirety of the company’s network.

The centre is located inside the shell of 
a goods shed dating from 1891.  Within 
this original building a 60cm thick concrete 
shell has been constructed which is known 
as “the Bunker” and it is within there that 
the dispatchers are located.   

The shell has been designed to be 
tornado proof and is quoted as being able 
to withstand a telegraph pole travelling at 
175 mph (285 km/h). 

The building appears to have more in 
common with a national air traffic control 
centre.  Along the two side walls are a set 
of ten, 3 m by 9 m screens showing the 
entire 32 000 mile network.  In front of 
each of these are a group of around 15 
signallers and controllers.  The displays on 
the wall also show other information such 
as weather conditions and operating 
performance.  Also displayed are several 
interesting measures which include per-
centages of the vehicles in use, available 
for use and in the workshop.  The most 
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surprising to me was the measure of 
average of velocity; this is the average 
speed, calculated for all of the company’s 
trains on the network in real-time. 

To further demonstrate the scale of the 
facility of the 32 000 miles of track that 
the company operate, 24 000 miles are 
signalled of which 5000 miles is automatic 
block and 19 000 is central traffic control.  
These 19 000 miles of signalling are 
controlled from the dispatching centre over 
a series of 275 code lines that communi-
cate with 3851 interlockings out in the 
field. 

Due to the bad weather at the time 
(Hurricane Ike was expected imminently), I 
was privileged to witness preparations for 
the forthcoming storms and I spent time 
with staff on their equivalent of a fault 
control desk.  There were two major tasks 
that were being coordinated: all the inter-
lockings were expected to lose electrical 
power and the local maintainers were 
deploying generators, and the level cross-
ing gates were being tied into the vertical 
position to protect them from the winds. 

At the weekend, one of my hosts from 
GETS kindly took me to the Union Pacific 
Museum.  This gave a very interesting 
history of the railroad and showed how 
important it was in expanding the country 
to the west.  The railroad was funded by 
the issue of government bonds and a land 
allocation scheme whereby the company 
was given alternate square miles of land 
for a distance of 10 miles either side of 
completed sections of route. 

LOUISVILLE – SAFETRAN 
The final leg of my journey was to Louis-
ville, 500 miles to the east of Kansas City.  
My arrival was delayed by several hours as 
Hurricane Ike had recently passed through 
the city; half of the city was still without 
power at the end of my two-day stay.  In 
Louisville I visited Safetran, another equip-
ment supplier.  The visit was similar to 
GETS and I toured the manufacturing and 
wiring shop, and had discussions about 
their interlocking and level crossing prod-
ucts. 

Again I noted that equipment for field 
installation was designed for quick and 
easy installation.  I saw a range of modular 
foundations that involved digging a hole, 
inserting a base plate with protruding steel 
rods and then adding a series of shapes 
much like a child’s stacking toy.  The REBs 
I saw had a very simple, but clever method 
of adjusting the height on site.  The legs 
were slid inside the corners of the building 
in the factory, and on site could be re-

leased to the correct length and bolted in 
place. 

Unfortunately a visit to another railroad 
was cancelled due to the continuing 
severe storms.  The staff from Safetran 
however showed me a couple of local 
installations of interest. 

One piece of equipment that demon-
strated the modular approach was a ready-
made intermediate signal.  This comprised 
a cabinet housing the d.c. coded track 
circuit and signal control equipment.  The 
outside of the building had integrated 
ladders and a platform on its roof, to which 
was attached the two signal heads facing 
in opposite directions.  For installation, the 
work required on site is minimal: the unit is 
lifted onto a foundation, connected to the 
mains electricity and connections to the 
rails made for the track circuits. 

I was also shown what may possibly be 
the smallest interlocking area on the 
network.  This comprised a single signal 
post on the main line with a pair of signal 
heads back to back, which allowed a train 
to reverse out of a siding and then depart 
in the opposite direction. 

In many places the roads follow the 
railway network and in the aftermath of 
Hurricane Ike, much of the railway was 
closed.  The main damage from the storms 
was to the mains electricity supply; trees 
had fallen on the aerial power cables that 
followed the railway and the local main-
tainer was checking and recharging the 
power supplies at each signal and inter-
locking location. 

I took the opportunity of reading the 
full Safetran product catalogue and it 
revealed several more insights into the 
maintenance of the railroad.  There was a 
clip-on points gauge, which allowed a lone 
maintainer to carry out points mainte-
nance and most surprisingly, a tripod 
assembly allowing a level crossing barrier 
to be changed single-handedly. 

It was through discussions with the 
various staff at Safetran that I finally 
understood the details of how d.c. coded 
track circuits and level crossing predictors 
operate and thus it was a useful conclu-
sion to the trip. 

CONCLUSION 
The trip provided a fascinating insight into 
how railway technology has developed and 
been deployed in another country.  I real-
ised that interesting differences could be 
found from the very big to the very small, 
with centralised control centres at one 
extreme, down to the nuts that enable the 
disconnection of individual wires. 

What most interested me was where 
the boundaries between equipment lay.  It 
was apparent that a commitment had 
been made by the railroad companies for 
centralising control while distributing 
interlockings.  The railroads left the re-
sponsibility of power with the electricity 
company, while still providing their own 
backup.  The level crossing technology had 
been designed in a way that could be 
easily installed without altering the local 
signalling with a quick deployment 
method.  The overall approach seemed to 
be: build equipment at a central location, 
install it with the minimum of onsite work 
and then leave it alone. 

I would like to thank the companies I 
visited, and sincerely appreciate the effort 
so many people made to make my trip 
such an invaluable experience.  I would 
especially like to thank Colin Porter of the 
IRSE and Bill Scheerer of GETS for putting 
together such an excellent program and 
ensuring I received a balanced view of 
signalling in the US. 

Following the trip, I realised how hard it 
is to understand the practices in another 
country without visiting in person; I am 
therefore very grateful to the IRSE and my 
employer, Network Rail for making this 
possible for me.   

I hope that in this report I have been 
able to pass on some of my experience so 
that others may benefit from it. 
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The March IRSE NEWS carried a brief mention of the inauguration of 
the Indian Section of the Institution that took place at the Indian 
Railways Institute of Railway Signal Engineering and Telecommuni-
cations (IRISET) on the 18 February 2009.  That was the high point 
of a fascinating week of events, which was arranged for our former 
President Alan Fisher, Colin Porter, the Chief Executive and 
Buddhadev Dutta-Chowdhury, Council Member, by the Indian 
members of the Institution from 14 to 20 February.  Regrettably, 
Alan died unexpectedly shortly after returning from the visit, but this 
should not detract from what I know he found to be a most interest-
ing and rewarding experience. 

Travelling by road in India has its challenges, and this was first 
recognised by Alan and me when we were collected very early on the 
morning of Saturday 14 from the airport in Delhi.  (Buddhadev flew 
in later, but he is more used to travel in India).  After a brief rest, and 
lunch with a number of senior S&T industry figures from the Delhi 
area, we were then taken by road to Bharatpur (near Agra) for that 
evening.  February is the peak time for marriages in India, and 
Valentines Day, i.e.  14 February, is the most popular date.   It is 
usual for wedding parties to block the roads, even main roads, with 
musicians, fireworks and guests enjoying themselves, and so we 
had a lively and colourful but slow journey to Bharatpur.   

On the Sunday, a dawn start found us at the Keoladeo National 
Park near Bharatpur, which houses a bird sanctuary.  Originally a 
duck shooting reserve inaugurated in 1902 by Lord Curzon, the 
Viceroy of India, this park is world famous as it provides a home for 
migratory birds escaping from Russia and other northern climes for 
the winter.  It was both peaceful and beautiful, with many different 
species of wading birds, ducks and eagles observed.  Then, onto 
breakfast in the Kota Divisional Railway Manager’s saloon coach 
parked at Bharatpur Junction station, followed by, in true IRSE 
fashion, a visit to the large Siemens route-relay interlocking (RRI) at 
that station to look at the installation and meet the local signalling 
and operations staff.  The interlocking was commissioned in 2008 
and has 276 routes, with axle counters used as well as a.c. track 
circuits.  The location was particularly noticeable as the signal box is 
painted a bright pink colour on the outside, and a photo of it now 
adorns the Indian Section page of the IRSE web-site.  Whilst in the 
UK it is rare for S&T Engineers to move into general operations 
management, in India it is more common but it was still a great but 
pleasant surprise to find that the Kota Divisional Railway Manager 
was in fact an IRSE Fellow.  We travelled back to Delhi for the night, 
to permit another early start for the flight to Kolkata on the Monday 
morning. 

After arrival in Kolkata, we went to Howrah station, one of two 
large stations in Kolkata to visit the large RRI there, which was 
commissioned in 2003.  Covering lines on both the Eastern and 
South Eastern Railways, it comprised 1229 routes, with 65 main 
signals, and 91 points, controlled from a conventional signalling 
panel.   This was followed by a most interesting visit to the Railway 
Museum recently completed in Kolkata.  In the afternoon, there 
were visits to Urban Engineering Association’s offices and factories 
in Kolkata looking at the manufacture of signalling relays and LED 
signals.  That evening, IRSE members with the support of the local 
railway and industry in the area, arranged an evening “Convention” 
at the Eastern Railway Officers Club, at which there were over 130 
attendees.  After a welcoming speech given by G G Biswas, followed 
by brief speeches given by the President, myself and then K K 
Bajpayee, there were three technical papers on Traffic Management 

Inauguration of the IRSE Indian Section 

(top)   
(centre)   
(Bottom)

Photos:  Colin Porter and Ashwin Shulka
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Systems, 140 years in Automatic Signalling 
and Communications Based Train Control.  
This was followed by a very pleasant buffet 
dinner for all those attending, which gave 
us all an opportunity to mingle with the 
many enthusiastic existing and prospective 
members. 

Tuesday provided a respite from signal 
engineering, with some sightseeing of the 
important historical buildings as well as 
the famous Eden Gardens cricket ground 
in Kolkata.  The most amazing sight for me 
though was seeing hundreds of black and 
yellow Ambassador taxis in the city; these 
are made locally and are modelled on the 
1950s Morris Cowley car.  In the evening, 
a boat trip with Members and guests on 
the revered River Ganges enabled the 
musical skills of those present to be 
exercised, although they were unable to 
persuade the President to join in.  
Buddhadev has a good voice though, and 
was able to use it, thus satisfying the 
British party’s honour!

Wednesday, the 18, and a flight to 
Secuderabad for the formal inauguration 
of the Section.  Prior to this, we attended 
the initial AGM of the Section at which the 
officers of the Section were elected, and 
we then attended their first committee 
meeting at which a number of matters 
affecting the ongoing relationship between 
the Section and the office in the UK were 
discussed.  The inauguration ceremony 
was attended by over 200 people including 
senior railway and industry figures from 
Delhi, Bangalore, Kolkata, Secunderabad 
and elsewhere in India, with Howard 
Revell, a long standing Fellow having come 
from Australia.   

Starting with the traditional presenta-
tion of bouquets of flowers to all the 
guests, there was an Invocation Song and 
then the ceremonial Lighting of the Lamp 
by the main guests.  A welcoming speech 
by K K Bajpayee, the newly elected Chair-
man of the Indian Section started a series 
of speeches made by Chandrika Prasad, 
our longest serving Fellow in India, V 
Balaram, the Director of IRISET, myself and 
the President.  Then followed V Shankar, 
the General Manager of the Chittaranjan 

Locomotive Works and a former signal 
engineer, and finally H K Padhee, the 
General Manager of the South Central 
Railway, which has its headquarters in 
Secunderabad.  The inauguration was 
rounded off by the presentation of souve-
nirs and mementos of the occasion and 
concluded with a lively cultural programme 
of singing and dancing led by the children 
of the staff at IRISET completed with 
firecrackers and smoke machine!  I am 
sure this had to be the most colourful 
inauguration of any IRSE section ever.  The 
inauguration concluded with refreshments 
in the open theatre in the training centre.  
That evening, a celebratory dinner spon-
sored by industry, was held at the Hotel 
Fortune Manohar in Hyderabad. 

The Thursday was a relative day of rest 
after the very organised and busy day 
before, with a visit to the station at Secun-
derabad and then to Golkonda Fort, an 
Indian site of historic interest.  The Presi-
dent wisely stayed nearer the bottom, but I 
walked up the 1400 steps to gain a 
commanding view of the Secunderabad/
Hyderabad area as well as of the layout of 
the fort itself.  We then travelled back to 
New Delhi in the late afternoon. 

Friday started with a visit to the design 

offices of the Sanarti group to look at LED 
signal design, then meetings at the Minis-
try of Railways Headquarters with the 
Additional Board Members for Signalling 
and Telecommunications, C P Verma and A 
K Kapoor respectively.  This was followed 
by a visit to the factory of Central Electron-
ics Ltd to see the manufacture of axle 
counters, block and other electronic 
signalling equipment and systems.  The 
afternoon included a visit to the Delhi 
Metro Operations and Control Centre to 
see how they control this 25 kV main line 
“metro” operation.  The day concluded 

with a closing ceremony and thanksgiving 
dinner at the Hotel Rajhansh, Surajkund.  
This completed the week in fine style with 
a colourful show of Indian music and 
dancing with dinner, attended by members 
and guests with their partners, from the 
Delhi area. 

What would I summarise from this busy 
and exciting week?  It gave me an opportu-
nity to see more of the character of our 
President, Alan Fisher, than I had experi-
enced before, even though I had known 
Alan for nearly 30 years.  I was not to know 
how short his life was to be.  The three of 
us from the UK were all taken aback by the 
enthusiasm shown by everyone we met 
about the Institution and the inauguration 
of the Section in India.  They are proud of 
what they have achieved with signal and 
telecommunications engineering there but 
recognise that there is a need to have a 
more international input for the major 
systems in future, and see the IRSE as 
being able to help the profession in India 
become more aware of developments and 
practices world-wide.  There is a thriving 
industry of indigenous suppliers like 
MCML, Kalindee, Sarnati, Urban Engineer-
ing and many others as well as the major 
multinationals such as Ansaldo, Bombar-
dier, GE, Invensys and Siemens.   The 
geography is vast.  It is a two-hour flight 
from Secunderabad to Delhi, and the 
Section will need to develop activities in 
many railway/industry centres if it is to 
satisfy the need.  There were just under 
200 members in India by the middle of 
February, and this compared with about 
40 members ten months previously, and 
this gives some idea of the opportunity 
presented.   

Speaking on behalf of the former 
President Alan Fisher, Buddhadev, myself 
and the IRSE Council at large, we are 
grateful for all the hard work put in by so 
many people in India, with the support and 
sponsorship of the railway and supply 
organisations there, to make this such a 
spectacular inauguration and such a 
memorable week.  
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O n Saturday 14 February 
2009, a group of 

Institution members met at the Signet 
Solutions Offices in Derby to discuss the 
forming of a Section for Minor Railways.  
Having corresponded by email for some 
months before, the meeting was organised 
for the members to get to know each other 
and establish a way forward, including the 
connection between the proposed Section 
and the Heritage Railway Association 
(HRA), whose representatives also 
attended the meeting. 

The reason for the use of the proposed 
name “Minor Railways Section” was 
explained in that the Institution wants to 
look forward, and whilst acknowledging the 
excellent work done within heritage railway 
organisations, the name Minor Railways 
was felt to be more appropriate as this title 
also encompasses those railways that are 
not classified as heritage but do use some 
form of signalling (tourist, several narrow 
gauge and industrial railway networks).  
Another reason is that in legislation, the 
term Minor Railways is also widely used.   

It was agreed that the proposed 
Section would aim to support, assist, and 
provide guidance to those involved in the 
minor railway and heritage signalling and 
telecommunications community.  This is 
with regard to the purchase, preservation, 
restoration, installation, maintenance and 
operation of all aspects of signalling and 
telecommunications equipment, installa-
tions and buildings in the United Kingdom 
and potentially also in the rest of the 
world.  Additionally, there is an aim to 
identify and share industry best practice of 
relevant issues by exchanging views, 
providing guidance on various  S&T 
matters and in due course, possibly 
providing codes of practice and guidance 
notes.  Whilst various items were dis-
cussed during the meeting, it was agreed 
that the proposed Section and the HRA 
would work together on varying subject 
matters, yet to be agreed.  It was also the 
aim to be welcoming to encourage 
potential new members to take part in 
events, to join the Institution and to learn 
and enjoy signalling and telecommunica-
tions as a whole.  

Having discussed the aims, objectives 
and bye laws, it was agreed by those 

members at the meeting that the initial 
committee would consist of: 

Chairman: Ian Allison 
Vice Chairman: Dave Halliwell 
Secretary: Martijn Huibers 
Treasurer: Trevor Hodgson 
Visits Secretary: Vacant 
Committee Members:  Ian Hughes, Kevin 

Weston and Roger Phelps. 

Following the completion of the 
meeting, the attendees were given a 
guided tour of the Signet Solutions training 
facilities and we are grateful to them for 
allowing us to use their premises.

Following the meeting, a petition was 
raised to form the proposed Section, which 
was presented to the Institution Council 
Meeting on Wednesday 11 March, where 
approval to form the Section was obtained.   
The Section now intends to hold the next 
committee meeting in Birmingham on 
Saturday 25 April.   

Minor Railways Section Formed 

Further volunteers are required to join 
the committee, so for further information 
regarding the Minor Railways Section, 
please contact Martijn Huibers at    

or Ian Allison at  
.  

Photos:  Ian Allison 

Supertrap
Page is trapped with Supertrap 3.0.77Copyright 2002 Heidelberger Druckmaschinen AGTo view traps, delete traps or to get detailed trapping information, please download free Supertrap Viewer Plug-In from:http://www.heidelberg.comSettings:Width: 0.071 mm  =  0.200 ptPrintorder: Cyan / Magenta / Yellow / Black / Step Limit: 25.0%Common Density Limit: 0.50Centerline Trap Limit: 100%Trap Color Scaling: 75.0%Image to Object Trapping: yesImage to Image Trapping: noBlack Width Scaling: 100.0%Black Color Limit: 95.0%Overprint Black Text: 12.0ptOverprint Black Strokes: noOverprint Black Graphics: no



welcomed 54 
members and thirteen visitors to the technical 
meeting on Wednesday 11 February 2009.   

of Network Rail and invited 
them to present their paper “Efficient Modular 
Resignalling of Secondary Routes”.

John began by posing four key questions.  
What is Modular Resignalling?  Why do we 
need it?  How are we to achieve it?  and Are 
we there yet?  Before these questions were 
answered he explained that a secondary route 
was one which traditionally had low levels of 
traffic but were socially important and had 
large number of small boxes resulting in a 
high maintenance burden.  Looking at previ-
ous practices for resignalling they were 
resource intensive, expensive, slow, bespoke, 
and resulted in Stop-Go work streams.  In the 
future what is needed is simplified, consis-
tent, modular, standardised, and efficient 
signalling.  The answer is to use standard 
building blocks or modules, but what size? 
How many? and do they work on a real 
railway? 

A module can consist of a colour light 
signal, a ground signal, a crossover or a single 
end of points, a level crossing or track circuit 
much like geographical units.  The challenges 
for modular signalling are the design of 
current circuitry and data because of the 
special rules, extra features, stageworks and 
interfaces so why don’t we change them.  This 
means challenging the principles by establish-
ing a minimal set of interlocking requirements 
which omit unnecessary features, allow for a 
transition to ERTMS and enable automated 
data generation.  A big cost is cable routes 
and power cable, so it is proposed to use a 
communications network with local super 
Input/Outputs, local power supplies with 
standby equipment and minimise power 
consumption. 

Steve then took over and described how 
this is to be achieved.  One solution is to use 
automatic full barrier crossings (AFB) to 
reduce signaller workload, replace ‘Crossing 
clear’ by radar scanner, utilise auto lower and 
auto raise and have NO signaller involvement.  
The radar scanner is currently on trial at Filey.  
It is recognised, however that AFB’s are not 
suitable for all installations.  A further innova-
tion is the concept of “Plug & Play”.  This 
involves the greater use of off-site testing, 
building up and testing the system in a 
‘warehouse’ and the greater use of plug 
couplers.  Once the system has been built and 
tested it is dismantled, taken to site and re-
assembled which results in reduced on site 
testing. 

Another key element of modular 
signalling is the introduction of new 
products such as LED Signals, Input/
Output Modules which connect to the Fixed 
Telecommunications Network (FTN) and 
one unit capable of interfacing to a wide 
range of external equipment.  Predictors, 
which can be used for routes with variable 
traffic speeds/ stations between strike-in 
and barriers and are a possible use for 
strike-in for AFBs.  Scheme development 
could be simplified by the use of tools to 
reduce survey time such as use of survey-
ing train tools for the production of base 
scheme plan using STAMP tools for produc-
tion of scheme sketches and scheme plans 
and the use of video signal sighting.  Other 
scheme plan ideas are signals placed such 
that overlaps clear of conflicts, distant 
signals at a set measurement so that 
repeatable arrangements will simplify 
design.  Any modular signalling approach 
needs to be compatible with ERTMS which 
needs to ensure a ‘simple’ migration and 
to connect Radio Block Centres to the FTN.  
One of the opportunities is to signal bi-
directional in data, but do not provide 
signals at this stage.  

At present two pilot routes have been 
identified, Ely – Norwich and Shrewsbury –
Crewe.  The scheme plans are being 
developed and Contractors are being 
selected for completion of concept design 
(GRIP 4). 

The completion of concept is planned 
for mid-2010; the FTN Infrastructure 
should be in place by 2011 with the first 
pilot to be commissioned in 2012.  Addi-
tionally the development of further pilot 
routes is to take place with a rolling 
programme following.  It is planned that 
more innovations will be included in the 
3rd – 6th routes.  

In summary, modular resignalling of 
secondary routes will be an efficient, quick 
method of resignalling secondary lines with 
mechanical signalling and will give a 
reduced set of functionality from main lines 
and hence reduced complexity.  Methods 
to reduce signaller workload will be intro-
duced and site work will be made more 
efficient. 

A thoroughly entertaining and educa-
tional paper was followed by a lively 
question and answer

 contribut-
ing.  

on behalf of Network Rail who 
sponsored this meeting. 

, Principal Signalling and Tele-
communications Engineer, Network 
Rail, addressed a good turnout of the 
London, Midland and North West 
Section at the Network Rail offices in 
Banbury, delivering a presentation 
outlining progress with the Thameslink 
Programme. 

Dave’s presentation, accompanied 
by an impressive array of detailed and 
informative PowerPoint slides, explained 
the history of former variations of 
Thameslink projects, and outlined his 
role and involvement in the current 
programme being delivered. 

Along with his PC based presentation, 
Dave showed off a number of sketches 
and draft scheme plans for the 
Thameslink Core Area, and was keen 
to point out he wasn’t really expecting 
the assembled audience to contribute 
to the sign-off process, although many 
present were keen to share opinions 
on the subject! 

Dave’s breakneck journey through 
nearly 100 slides started off with the re-
opening of Snow Hill tunnel (circa 1990), 
leading to cross-London success and 
thoughts of greater potential, leading to 
the expectation (some would say hope!) 
for the ultimate ambition of 24 trains per 
hour (tph) capacity. 

The talk explained how work on the 
(ill-named?) Thameslink 2000 (T2K) 
project had ceased in 2003, yet still 
provided the basis for the project that 
Dave and his colleagues are currently 
delivering – taking in the major mile-
stones of various funding and Transport 
and Works Authority (TWA) issues. 

Dave described how the Thameslink 
programme involves significantly in-
creasing capacity through extension of 
train sets to 12 cars,  increasing service 
frequency (by up to three times current 
diagrams) as well as plans for a future 
Crossrail interchange at Farringdon, 
redeveloping various London stations 
and an expectation that this work will 
ultimately relieve pressure on the 
underground network. The project 
work will include providing better 
rolling stock and station operating 
facilities, including Close Door, Right 
Away, Selective Door operating 
systems as well as platform extensions, 
depot enabling work and alterations to 
Overhead Line Equipment. 
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The project has been split into specific 
areas and Dave explained how the terms 
Inner, Outer and Core related to the 
geography of the work, before describing 
the complexities the team face in some 
significant integration activity required by 
this project, liaising with a multitude of 
project stakeholders, customers and 
neighbours.  

At this stage the presentation included 
some very impressive 3D animations of 
enabling work required to slew track and 
undertake significant construction activity 
including severing the Moorgate branch, 
redeveloping Blackfriars station over the 
river Thames, alterations to various listed 
buildings, as well as accommodating 
adjacent development activity, including 
the largest building in Europe (the Shard of 
Glass) currently being constructed above 
London Bridge station. 

Key components of the delivery 
challenge include Network Rail assessing 
Business v Technical risk, deciding how far 
to go with technical innovation, and 
balancing this risk against the constraint of 
minimum maintenance access - 
consequently the project’s functional 
specification calls for proven technology. 

T2K project’s conclusions were used as 
the basis for Thameslink Programme, and 
extensive modelling of various signalling 
options has been undertaken to develop 
the original bi-directional four aspect 
(“forest of signals”) solution incorporating 
two mid-platform signals, into a solution 
that will work with modern ‘professional’ 
driving techniques.  

Dave’s team’s development activity 
included identification of ‘points of 
constriction’, sensitivity analysis and 
scenario modelling; including exercises 
where simulated train services were 
delayed and the developers observed the 
consequences. This phase of the project’s 
development concluded that whilst a three 
aspect solution is good for normal 
operation, four aspect signalling gives 
better perturbation recovery.  The 
application of Automatic Train Operation 
(ATO), by ensuring maximum use of train 
performance & consistency, can offer a 
further significant improvement to the train 
throughput. 

So whilst the new signalling system 
faces the challenge of providing the 
required capacity, the project team also 
has to cope with physical constraints, 
including fitting 12-car trains (243m long) 
between Blackfriars, Farringdon and City 
Thameslink stations, 1-in-29 falling 
gradient (which whilst not ideal for train 
braking, also provides major issues for 

If any readers are thinking of 
contributing an article or letter for 
publication in the NEWS your 
Editorial Team would be pleased if 
you could first find time to look at the 
IRSE NEWS section on the Institution 
website.  In the second paragraph 
under the list of issues there is a link 
to a page detailing some very simple 
requirements for such contributions.  
It would be greatly appreciated by 
the Team if these were adhered to, 
thereby saving the Team a 
considerable amount of editing work. 

platform work – think wheel/pushchairs!), 
the location of Farringdon Tunnel mouth 
and new braking curves developed for 
class 319 stock travelling under 40 mph. 

In order to achieve the overall aims, 
Dave explained that the project will provide 
some short overlaps mitigated by TPWS 
(fitted on all signals), single mid-platform 
signals (to improve platform reoccupation), 
implementation of reliable and proven 
equipment, provision of system 
redundancy, allowance for degraded mode 
operation, Remote Condition Monitoring, 
Proceed on Sight Aspects (PoSA) (fitted to 
all signals together with point and route 
release in the event of train detection 
failure) and reduced capacity bi-directional 
signalling. 

The train detection solution originally 
anticipated for the scheme was Axle 
Counters, however analysis during 
development suggested that the overall 
solution (which has especially restricted 
maintenance access and significant 
perturbation potential) would be better 
suited to conventional track circuits, and 
consequently a TI21 solution is being 
adopted. 

Whilst the original T2K control centre 
was to be at Ewer Street in Southwark 
(“City Control Centre”) with an Ebilock 
solution, Dave advised that the Programme 
had still not reached an agreed solution. 
Gillingham had been the preferred 
location, alongside the East Kent project, 
and would be immediately available and 
able to house more than 17 workstations, 
however, does not meet the National 
Control Centre Strategy requirements.  It is 
now likely, owing to time constraints, that 
there will be an interim control centre, 
possibly “somewhere in the arches”, as the 
space occupied by London Bridge 
Signalling Centre is likely to be required to 
facilitate platform alterations arising from 
accommodating the longer trains. The 
control system is expected to be ETCS 
ready, and whilst Automatic Route Setting 
(ARS) is specified, this is not expected to 
be required until 2015 when running a full 
diagram of 24 tph. 

The functional specification requires 
proven interlocking technology, so it is 
likely that a “next generation SSI” solution 
will be adopted, especially now that these 
products are becoming increasingly 
“proven” with their use elsewhere. 
However Dave advised that speed may still 
be an issue, and an SSI solution may still 
be constrained by boundary issues, stating 
that Network Rail may be interested in 
adopting next generation object controllers 
to help with timing. 

Dave explained that although the T2K 
project had originally considered SACEM 
or SELTRAC,  the proposal for provision of 
ATO and ETCS for the Thameslink 
Programme had been a relatively recent 
change to the programme scope, arising 
from requirements developed for the new 
train / infrastructure interface speci-
fication supporting tenders for the new 
Rolling Stock.  ATO is to be finally agreed  
between the team and the Department for 
Transport in June 2009.  

Dave advised that the new rolling 
stock shall be ETCS fitted, and for 
operational performance whilst the 
requirement is for 24tph, in order to 
provide the optimum perturbation recovery 
the system actually requires capacity for 
30tph. 

Dave concluded by advising that the 
project’s status is that the Core Area Final 
Scheme plan is largely complete and 
being subject to preliminary review, albeit 
with signal sighting awaited, however the 
civils / station designs are outstanding, 
and additional ATO blocks are yet to be 
added. 

All present agreed that if the team 
delivering this project show as much 
vigour  and verve as Dave had whilst 
illustrating a speedy, yet comprehensive 
overview, then everyone could be confi-
dent that the Thameslink Programme 
would be highly successful and commiss-
ioned on time, and appreciation for a 
thoroughly professional presentation was 
led by Chairman Nash in the usual 
manner. 
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In Roger Ford’s perceptive News View in 
the February issue of IRSE NEWS, he 
ponders why seemingly irrational technical 
decisions have been taken over the last 15 
years, especially in the signal engineering 
discipline.  I offer the following 
explanation.

When Railtrack was set up in 1994 a 
conscious and deliberate decision was 
made by the Railtrack Board not to appoint 
former BR senior S&T engineers to senior 
executive positions in Railtrack.  They took 
the view that BR engineers in general and 
BR S&T engineers in particular were too 
traditional, too conservative, and above all 
their engineering was too expensive for 
Railtrack.  There was therefore no one at 
Railtrack Board level with any relevant 
current experience of S&T engineering on 
BR in the early 1990s.  

Railtrack also considered that there 
was no necessity to encourage and pay for 
specific S&T technological research of the 
sort that had produced SSI and IECC from 
BR Research at Derby, believing instead 
that the competitive environment in 
industry created at privatisation would 
drive signalling development.  

Consequently there was no continuity 
of technical development and the Railtrack 
Board pursued technical strategies that 
ultimately failed (moving block for WCML 
and the Network Management Centre) or 
were very expensive to implement and 
which had significant technical and/or 
project difficulties (Manchester South and 
Portsmouth).  

This needn’t have happened and as a 
result excellent S&T engineers such as 
Bruce MacDougall and Alan Joslyn, among 
many others, found themselves having to 
struggle to overcome significant difficulties 
to implement signalling solutions that they 
knew were not the best and most 
economical to hand.

So not so much a tendency, as Roger 
suggested, for engineers to believe that 
foreign equipment was inherently superior, 
but a self-inflicted wound due to the 
discontinuity and ideology pursued at 
privatisation.

s
Just a word of thanks for your review of our 
Level Crossing book.  It is good to be able 
to satisfy signal engineers.  Level 
Crossings do seem to be the topic of the 
month, judging by your correspondence 
columns.  I was very interested in Tom 
Craig's long epistle.  We trod many a mile 
together looking at level crossings, in fact  
he is on some of the photos in the book of 
the East Suffolk line.

y
s

May I thank your readers for all the help 
and advice that they have offered, most of 
whom I have been able to thank 
personally.  We have even managed to get 
a leg to replace the missing one, enabling 
us to mount the 'table' onto the correct 
locking frame under the levers.

The (Westinghouse 'N' style) lever 
frame that we are restoring at the Acton 
Miniature Railway was originally part of the 
installation at Drayton Park, and as a 'part' 
from that frame, was used for almost a 
year at Holborn (Pic) whilst the 'B' frame 
was removed to make way for the IMR that 
ultimately replaced it.

The frame is now in use with electric 
interlocking; the mechanical locking is a 
later project.  The railway is open for rides 
whenever the (London Transport) Museum 
Depot is open.  Up to date progress reports 
are given on our unofficial website at 
c   Thanks 

again for publishing my request.
d

d
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Notes ; 1) All equipments in OCC are Central Servers / 
Main Equipment which control Equipment at
Stations and will be interfaced with high capacity Links .

2) Station Servers /Equipment will be connected
to individual Devices / Client Equipment 

e

Regretfully I have just noticed an error in 
the Fig 6 associated with the above article 
in Issue 143 of IRSE NEWS.

The ‘ATS’ system has been inadvertently 
shown connected to the SDH network. 
As against this, the ATS system actually 
consists of a separate IP network 
consisting of Switches connected to 
independent Fibre Cores.  The connectivity 
of the ATS has therefore been removed 
from the SDH system in the revised 
diagram shown below.

Supertrap
Page is trapped with Supertrap 3.0.77Copyright 2002 Heidelberger Druckmaschinen AGTo view traps, delete traps or to get detailed trapping information, please download free Supertrap Viewer Plug-In from:http://www.heidelberg.comSettings:Width: 0.071 mm  =  0.200 ptPrintorder: Cyan / Magenta / Yellow / Black / Step Limit: 25.0%Common Density Limit: 0.50Centerline Trap Limit: 100%Trap Color Scaling: 75.0%Image to Object Trapping: yesImage to Image Trapping: noBlack Width Scaling: 100.0%Black Color Limit: 95.0%Overprint Black Text: 12.0ptOverprint Black Strokes: noOverprint Black Graphics: no



It was a great shock for all of us to hear of the sudden death of 
our President. Sadly it came only two days after he returned to 
the UK from a visit to India, having participated in the inaugura-
tion of the Indian Section of the IRSE. 

Alan Fisher was born in Reading. His father 
was a catering manager in a local bus company 
and his mother, originally from Plymouth, was a 
local Post Mistress. Education included attending 
Wilson Junior and Battle Junior before moving to 
Stoneham Grammar School. 

An opportunity to join British Rail as an 
apprentice in the drawing office at Western Tower 
later lead to him being offered a place on the BR 
Management Training scheme, which involved 
doing a degree at London’s City College, from 
which he graduated in 1978 with a B.Sc. in 
Electrical & Electronic Engineering. In that year 
he briefly joined London Midland Region’s design 
team at Carlow Street before accepting promo-
tion to the British Railways Board technical development team at 
Marylebone, lead by Basil Grose. There he worked on train 
detection equipment such as axle counters and track circuits as 
well as SSI data verification. After 6 years of commuting from 
Reading to London he decided to try the outside world of private 
industry, joining ML Engineering (Plymouth) Ltd, where he joined 
the technical sales team, under John Rose. Product design and 
applications engineering posts followed as his electronics 
expertise was recognised.  

The privatisation of British Rail had repercussions on the 
signalling industry with a series of takeovers, mergers and 
acquisitions. Between 1990 and 1999 Alan’s employers changed 
to EB Signal Ltd, ABB Signal Ltd, ABB Daimler Benz (Adtranz) and 
Daimler Chrysler Rail Systems. The year 2001 saw Bombardier 
Signalling Systems take over. Prior to this Alan had been trans-
ferred to the Reading HQ, initially on business development tasks 
and later working with the Vice President on signalling systems  
R & D worldwide. A subsequent two years in Thailand helping 
develop the signalling skills in the Bangkok office were greatly 
enjoyed by him. With his recent responsibilities as Chief Project 
Engineer and Engineering Director considerable overseas travel 
was frequently involved between the UK, Sweden and South 
Africa. 

Alan joined the IRSE as student in 1974, progressing to 
Member in 1985 and Fellow in 1990. He became a Council 
Member in 1999. He was immensely honoured to have been 
elected as President in 2008 when he organised a series of 
lectures aimed at making the industry rethink its methodology 
about safety techniques. Always one to accept challenges, he 
was instrumental in helping with the organising of the IRSE 
ASPECT Conferences. He even came up with the ‘ASPECT’ theme 
title. 

Such was his dedication to working hard, the term workaholic 
springs to mind. Outside of work he had an incredible range of 
interests and commitments to occupy whatever spare time was 
left. 

Firstly there was the family. He was a devoted husband and 
father, looking forward to the birth of his first grandchild. He had 
met his wife, Jennie in Henley in 1974 when they both appeared 

in a production of ‘Carousel’. Alan typically was also stage 
manager. They married in Reading in 1978, by which time they 
were both members of Reading Operatic Society. Jennie trained as 
a nurse and now works for Devon County Council Social Services 
assessing the needs of people in their own homes and also those 
in care homes. They are a musical family, who at times, have all 
been members of bands. He played the tuba and B flat bass, 
having first learned with the Waltham St Lawrence Silver Band. 
Alan joined Tavistock Town Band before moving to Tavistock’s 

Stannary Brass Band, of which he was their Chair.  
Eldest son is Daniel, who is about to join the Army 
as an engineer. Next is Sam who is a freelance 
musician and regularly plays with famous brass 
bands, including the Brighouse & Rastrick. Emily 
teaches autistic adults. Youngest son Charlie is an 
animal technician at Duchy College. 
       The Special Constabulary was for more than 
twenty years an interest in which Alan diligently 
participated in at weekends, becoming an Inspec-
tor in 2006. 
        One may not at first associate Alan with 
athleticism. In his younger days he was the 
champion, for five years running, of the Sea Scout 
single skulls races on the Thames. He later served 

as a Scout Leader for many years. A back injury at rugby curtailed 
his rugby career, so he became a referee.  

With such a busy workload, one wonders how he managed to 
pack in so many other activities that were part of his remarkable 
commitment to the community. Serving as Chair of Governors at 
Meavy School, as a swimming instructor at Kelly College and twice 
as a Church treasurer, were some of the additional tasks that Alan 
accomplished. 

On Friday 6th March 2006 a truly memorable service was 
conducted at St Eustachius Church in Tavistock. This was  
attended by a congregation of approaching 400, many having 
travelled from overseas countries including Australia, Thailand, 
Holland & Germany. A large contingent of Alan’s former colleagues 
from the Police force was also present. The service of thanksgiving 
for his life included a resounding performance by the Stannary 
Brass Band. In their sadness at losing a fellow bandsman many in 
the Band must have found it difficult to play their instruments, but 
they performed with vigour and magnificently. Tributes to Alan 
were read by two of his friends. The Reverend Michael Brierley 
spoke of the many attributes that characterised the man who took 
so much pleasure in being elected to be the President of the IRSE. 
The service closed with ‘Evening Hymn’, played by the Stannary 
Band and including a moving solo trumpet performance by a brave 
Sam Fisher. 

Alan James Fisher was 
born on 1 July 1952 and 
died on 23 February 2009 
of Coronary Arthritis. 

He will be sadly missed 
by his family, friends and 
colleagues. 

Supertrap
Page is trapped with Supertrap 3.0.77Copyright 2002 Heidelberger Druckmaschinen AGTo view traps, delete traps or to get detailed trapping information, please download free Supertrap Viewer Plug-In from:http://www.heidelberg.comSettings:Width: 0.071 mm  =  0.200 ptPrintorder: Cyan / Magenta / Yellow / Black / Step Limit: 25.0%Common Density Limit: 0.50Centerline Trap Limit: 100%Trap Color Scaling: 75.0%Image to Object Trapping: yesImage to Image Trapping: noBlack Width Scaling: 100.0%Black Color Limit: 95.0%Overprint Black Text: 12.0ptOverprint Black Strokes: noOverprint Black Graphics: no



s il

E
I

L I
We extend a warm welcome to the following newly-elected members:

Fellow
Sinha R Railtel Corporation of India 
Karcherla R Invensys Rail Systems India 

Member
De Vries R W Not given
Hayward P M Westinghouse Rail Systems
Kumar R Indian Railways
Lawrie M P Dept. of Transport
Mathur S South Eastern Railway, India
Mukherjee S Ansaldo STS
Quayle I Babcock Rail 
Ray R GE Transportation
Van Dommelen F A B ProRail 

Associate Member
Banerjea I Urban Engineering Association
Chiu S M MTR Corporation 
Clark S Grantrail Signalling
Dade D W Amey Consulting
Fearnhead T Atkins Rail
Ghosh S N Urban Engineering Association
Hancock M S Atkins Rail
Kumar S WS Atkins & Partners Overseas
Lai K H Mass Transit Railway Corporation 
Lui P W BMT Asia Pacific 
Marrapu V A R McML Systems
Naramsetty V McML Systems
Nath K WS Atkins & Partners Overseas
Nkomo M Network Rail
Pye P Network Rail
Rajasekhar M S McML Systems
Ramasamy B WS Atkins & Partners Overseas
Singh N RailTel Corporation of India 
Sinha A K Invensys Rail Systems India 
Wong K C Mass Transit Railway Corp 
Young B J Network Rail

Accredited Technician
Durga Prakash V MCML
Matthews A H Atkins Rail
Nalluri V K McML Systems 

Associate 
Akpabio T Serco Docklands
Babalola T Amey Consulting
Baker L M Signalling Solutions
Chiha L Westinghouse Rail Systems
Fatoye F O Docklands Light Railway
Faulkner D C D C Enterprsies
Hannant B C DTEI  Safety and Regulation
Meijerink H Strukton
Mhlongo T K Metrorail
Neilson C I Ansaldo STS
Ng Y T  ST Electronics 
Reeves G Serco Docklands
Robertson W J Dpt. of Transport, Energy & Infrastr.
Tan S P Singapore Mass Rapid Transit
Wildman D AMEY
Woods R J Sinclair Knight Merz (SKM)

Student
Allsop M D Balfour Beatty Rail Technology
Beach G ARTC
Foo K C Department of Transport
Obiebi J Westinghouse Rail Systems 
Park M H Ansaldo STS
Patracharukul P Ansaldo STS
Scriven S J Network Rail
Trinh T N J Ansaldo STS
Trivedi R
Wallace G Atkins

R

Member to Fellow 
Appleyard M M SBS Transit
Banerjee S McML Systems Australia
Rathi S K Thales

Associate to Member 
Hunter L Network Rail

Associate Member to Member 
Barker D M Halcrow Group 
Cooper S R Westinghouse Rail Systems 
Kalra N K Atkins Rail
Luck N Atkins

Student to Member
Moir S J Halcrow

Accredited Technician to Associate Member 
Simpson R J Atkins Rail

Student to Associate 
Ogbuabo I Amey Owen Williams Rail

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

Fisher A J

Current Membership Total is 4425

0  I i l
Please remember that the deadline by which we must receive 
your application to sit this year’s Exam is 0
Forms are available to download from the IRSE website at 

w .

Please note that applications can only be processed from 
those who are fully paid up members of the Institution at the 
time of applying.

h

Supertrap
Page is trapped with Supertrap 3.0.77Copyright 2002 Heidelberger Druckmaschinen AGTo view traps, delete traps or to get detailed trapping information, please download free Supertrap Viewer Plug-In from:http://www.heidelberg.comSettings:Width: 0.071 mm  =  0.200 ptPrintorder: Cyan / Magenta / Yellow / Black / Step Limit: 25.0%Common Density Limit: 0.50Centerline Trap Limit: 100%Trap Color Scaling: 75.0%Image to Object Trapping: yesImage to Image Trapping: noBlack Width Scaling: 100.0%Black Color Limit: 95.0%Overprint Black Text: 12.0ptOverprint Black Strokes: noOverprint Black Graphics: no



The Midland & North Western Section annual luncheon and 
technical visit will take place at Peak Rail, the Matlock to Buxton 
railway project at Rowsley in Derbyshire on Sunday 14 June.  
Following on from the five previous successful annual luncheons, it 
is intended to visit the signalling installations at Church Lane 
Crossing and Darley Dale Crossing and the locomotive engineering 
facilities at Rowsley, followed by provision of a three course meal 
upon the Palatine dining train service on the four mile line between 
Matlock Riverside and Rowsley South stations.   
Places are limited to 48 and will be given out on a first come, 
first served basis.  Prices for the event have been confirmed 
as £25 for adults and £15 for children.   
For further information about this event and joining 
instructions, please send an email to  

For further information 
about the railway, 

please go to 

H
19

34
9

For more information about the roles and working in Australia, please visit www.manpowerprofessional.com.au/RailCorp
Apply online or contact one of  our expert consultants at RailCorp@manpowerprofessional.com.au

Re-engineer your rail career in Australia 
Secure your career as you take up this fantastic opportunity under the Sydney sun!
The vibrant and fast-paced city of Sydney continues to grow and RailCorp, which is responsible for moving more than 900,000 people 
a day, has $1Billion of expansion projects underway, in addition to sustaining and enhancing its current network. On offer is an exciting 
package to commence your career in Australia. Are you seeking sponsorship, relocation, settling assistance, initial accommodation and a 
remuneration package with attractive conditions and benefits? Well, start packing!

Signalling/Signal Works 
•  (Senior) Design Engineers
•  Project Engineers
•  Test and Commissioning 

Engineers
•  Project Managers

Electrical 
•  Principal Engineers
•  Technical Specialist
•  Project Engineers

Bridges & Structure
•  (Senior) Design Engineers

Track Works 
•  Senior Project Managers

Configuration Data Management 
•  Senior Project Managers 

(Geospatial)
•  Engineering Applications Analysts

Control Systems 
•  Control Systems Data 

Engineers
•  ETCS Technical Managers

Infrastructure Operations
•  SCADA Engineers
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EPCglobal’s Rail teams in Bristol, Sheffield & London are working with the industry’s
largest active employers to fill a variety of specialist and senior vacancies on projects
across the UK.

We are currently looking for a Signalling Design Manager / Head of
Signalling Design Teams to take up a very senior position with the UK’s
leading Rail Company. You will need to have a vast experience of
railway signalling design and be able to motivate and inspire those
around you. This role will require extensive travel around the UK and
will be demanding on the chosen candidate. It will however place you
at the forefront of Railway Signalling Design. Please send your
updated cv to the e-mail address below or call me to find out more.

Blair Hickman / 0117 970 7712 / blair.hickman@epcglobal.com

We are currently supporting several large clients in the delivery of
major metro and mainline signalling projects. We would be very
interested to speak with any signalling specialists seeking a new
challenge. Whether your strengths are technical knowledge,
management of signalling projects or the ability to effectively support
a project team we can provide you with challenging roles on a number
of high profile projects.

Ellen Hipkin / 0117 970 7709 / ellen.hipkin@epcglobal.com

My client is in the process of being able to offer some really exciting
opportunities to the right individuals. Chennai Metropolis has been
growing rapidly and the traffic volumes on the roads have also been
increasing enormously. Hence the need for a new rail based rapid
transport system.

My client is seeking Senior Signalling Project Engineers who have
previous experience within Signalling projects. Candidates must have
experience working in developing countries and on metro systems or
international metro projects.

Fiona MacBlain / 0117 970 7718 / fiona.macblain@epcglobal.com

Web www.epcglobal.com
e-mail rail@epcglobal.com
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