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NEWS VIEW 170 
   

Welcome Back! 
Now that the summer holidays have been taken and we look towards autumn, 
the Institution once again starts to undertake activities around the world for 
the next session.  Local and international technical meetings and events have 
been planned to support and expand the knowledge and knowhow of our 
members worldwide. 

As always, the editorial team are pleased to receive views and ideas from 
the membership in order to continue to be a modern professional Institution 
magazine.  We must also remember that we are a global Institution and 
therefore we must ensure that we represent the Institution, the membership 
and the signalling and telecommunications industry globally!  We can only 
achieve this with regular contributions of technical papers, articles, pictures 
and feedback from the membership and the industry.  A big thank you to all 
those who chose to provide these on a regular basis, however, we can always 
accommodate more! 

It is the intention of the editorial team to move towards themed issues from 
January 2012.  Therefore this will need to be planned and supported in order 
to make it all work.  This being the case, we look forward to your support in 
order to achieve this. 

The editorial team and I look forward to meeting you at an Institution event 
around the world sometime soon, or receiving an email with your comments 
and views included.  Our contact details are displayed to the left of this 
feature.  TTFN! 

The Editor 
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INTRODUCTION 
Network Rail is delivering the £4.5 billion programme of works 
to maximise passenger capacity and thus reduce overcrowding 
on the Thameslink route through the heart of London.   

The challenge carries the potential for huge business risk, 
with a commitment to maintain train services throughout 
construction and to deliver a high availability railway system.   

Alongside the need to minimise the business risk, the 
requirement to maximise capacity leads to the need for 
innovation and the application of new technology.  These 
technical and business risks are coincident and, as a result of 
lessons learnt from past high profile technology introductions, 
Network Rail has developed an incremental migration plan. 

The Thameslink Programme is required to provide a main 
line railway with trains 243 m long that can reliably achieve a 
Metro-like service with 24 trains per hour over the central 
section of the route.   

The migration to the chosen solution, operating on 
European Train Control System (ETCS) with Automatic Train 
Operation (ATO), is supported by the installation of a high 
capacity conventional signalling system with a number of 
features not previously employed on the UK main line railway.  
The operational risk to the business has been minimised by 
this approach. 

The paper presents the operational challenges, the key 
features of the high capacity conventional signalling, the 
development strategy for the ETCS/ATO technology and the 
system integration with the new rolling stock.   

OPERATIONAL CHALLENGES 
Achievements to Date 

Much of the signal and telecomms works completed to date 
has been in support of the construction works at Blackfriars 
and Farringdon stations.  Within the same timescales however 
the high capacity conventional signalling system for the central 
section from Kentish Town to Elephant & Castle has been 
developed and is being installed currently.  The first of three 
stages is programmed for commissioning on 24 and 25 
September 2011, with subsequent stages following up to 
Easter 2012. 

The criticality of the central section, and the need for the 
highest possible capacity, are evident from the currently 
proposed Thameslink routes, which are shown in Figure 1. 

Operational Outputs and Constraints 

The first key operational target for train service changes was 
achieved in March 2009, with the next one due in December 2011.  
The operational timetable stages are as follows. 

March 2009  
Additional through services to permit closure of the 
Moorgate branch and the Blackfriars bay platforms, a 
prerequisite for station reconstruction. 

December 2011  
Capability of 12-car operation with up to 16 trains per hour.  
The ability to operate 12-car trains will give a 50% increase in 
capacity - the biggest step change in the whole programme. 

May 2018  
Capability of 24 train-per-hour operation of 12 car trains, with 
ATO/ETCS fully operational.   

The railway systems to support these outputs have to be installed 
and commissioned while the train service is maintained and while 
support is provided for the reconstruction of Blackfriars, 
Farringdon and London Bridge stations.  Other major infrastructure 
works include the fitting out and opening of the Canal Tunnels 
connecting the East Coast Main Line with St Pancras low-level 

Thameslink ATO & ETCS: 
Metro Operation of a Main-Line Railway? 

By P H Bates CEng, FIRSE and D N Weedon CEng, FIRSE  

Paper to be read in London on 28 September 2011 

The authors are respectively the Technical Authority and the Principal 
Signal Engineer to the Network Rail Thameslink Programme  

FFigure 1  PProposed Thameslink Routes  
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station, and a new grade separated junction at Bermondsey (to 
the east of London Bridge). 

The new Thameslink rolling stock will consist of fixed-
formation 12-car and 8-car units, 243 m and 162 m long 
respectively.  They will be fitted with ETCS and ATO, and it is 
intended that the 24 train-per-hour timetable will use this new 
rolling stock exclusively. 

The Particular Thameslink Challenges 

The requirement for 24 trains per hour through the Core Area 
presents some particular technical and operational challenges. 

The spacings between stations in the Core Area vary, and 
some are very close together.  Narrow platforms present 
passenger flow challenges in terms of dwell time and the effects 
of perturbations.  There are steep gradients (1 in 29) on the 
approaches to some stations, and a low line speed of 30 mph 
(48 km/h). 

The trains are long (nearly twice as long as those on a typical 
Metro), and they have seating and levels of comfort suited to 
outer area travel.  They must be capable of running on infra-
structure in outer suburban areas as well as in the Core Area. 

The majority of work has to be undertaken without significant 
impact to train operations, which precludes a blockade. 

With regard to dwell times, 24 trains per hour equates to a 
train every 2½ minutes.  To achieve this in normal operation with 
12-car trains requires a maximum dwell of 60 seconds (with a 
margin of 15 seconds for recovery).  Recovery from perturbation 
at 30 trains per hour requires a dwell time of 45 seconds.   

To achieve these dwell times the Core Area stations need to 
interact with the trains, with a view to optimising passenger 
distribution along the full length of the platform and the train 
and passenger behaviour during boarding and alighting, as well 
as the time the train doors open during station dwell; and to 
optimise train dispatch, through use of platform and trainborne 
cameras. 

This is therefore very much a Metro-style railway, but there 
are key differences that may be summarised as follows: 

The rolling stock is suitable for 100 mph (164 km/h) suburban 
operation but has Metro-style performance for the Core 
Area; 

Trains can be 243 m long and carry up to 1800 passengers 
(whereas a typical train on the London Underground is 
around 125 m long and carries up to 900 passengers); 

There are services to a variety of destinations, including 
through services between Gatwick Airport and Luton Airport 
in particular (whereas Metro trains tend to have limited 
destinations and generally provide a service from the centre 
of the city to the suburbs).  This means that Thameslink trains 
must work to a timetable and maintain their planned 
destinations; 

Trains must arrive in the correct sequence.  Traffic 
management is a major issue on the approaches to the Core 
Area, where 16 trains per hour from West Hampstead are 
integrated with 8 per hour from Finsbury Park, and must 
travel through the Core Area in the order which passengers 
expect them. 

The signalling system for the Core Area has been designed to 
achieve the highest possible capacity with high availability, and to 
minimise the need for maintenance access. 

The signalling system being provided by Invensys Rail is four-
aspect, with train detection provided by Bombardier EBI Track 
200 (TI21) track circuits.  In the development stage modelling 
demonstrated that, whilst in normal timetable operation a three-
aspect system performed well, it was unable to recover from 
perturbation with the required throughput.  To optimise the 
throughput and recovery from perturbation, ‘headway’ signals 
have been provided with optimally positioned mid-platform 
signals. 

To achieve high availability and minimise the impact of train 
detection failure, two features have been provided that have not 
previously been used on Network Rail infrastructure, the train 
detection strategy having identified single-mode train detection 
with these features as the best option. 

Proceed on Sight Aspects  
Proceed on Sight (PoSA) aspects are provided on all signals 
relating to the normal direction of running.  These permit 
degraded mode operation under some failure conditions, in 
particular of track circuits, with a much higher capacity than 
would be possible using operating procedures solely based 
on verbal communication.  Furthermore they provide a 
safety benefit, with the protection of the interlocking to 
support the signaller when dealing with failures affecting 
such an intense service.   

Emergency point and route releases  
These give the signaller the ability to release points and 
routes locked by track circuit failure with the protection of 
the interlocking, but without the involvement of the 
signalling technician. 

Train protection is provided by the Automatic Warning System 
(AWS) and Train Protection & Warning System (TPWS), all signals 
being fitted.  The TPWS fitment recognises that the principal need 
for train protection on such a high capacity railway arises from the 
risk of rear end collision. 

The concentration of equipment in the Core Area between St.  
Pancras and Blackfriars Junction, a distance of 3.5 km, may be 
seen from the following approximate statistics. 

With such a concentrated signalling scheme, driveability 
becomes a significant issue.  Extensive use has been made of a 
virtual reality model to support a lengthy and challenging signal 
sighting exercise.  An example is shown in Figure 2.  The nature of 
the Core Area section, which is predominantly in tunnels with 
limited clearances, irregular profiles, sharp curves and steep 
gradients, presented many issues.   

CORE AREA HIGH-CAPACITY SIGNALLING 

Number of point ends 30 

Number of main running signals 80 

Number of track circuits 130 

Typical signal spacing 200 metres 
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To achieve the scheme a new miniature tunnel signal using 
light emitting diodes, with an integral PoSA aspect, has been 
developed and approved. 

Although the highest capacity required on the Thameslink 
route is through the Core Area, many of the same features are 
being designed into the next major phase of the programme, the 
rebuilding and resignalling of London Bridge station.  At London 
Bridge the 18 trains per hour of the Thameslink service form only 
a small element of the 86 trains per hour in each direction that 
pass through the station during the peak.  The London Bridge 
resignalling scheme is some 600 signal equivalent units (SEU) for 
the station and approaches, together with a further 500 SEU to 
be recontrolled. 

PERFORMANCE MODELLING 
Simulation and modelling studies are a vital part of the process 
of development and option selection for a high capacity scheme 
of this nature.  They were used to demonstrate the technical 
capability of the three-aspect and four-aspect conventional 
signalling options.   

Perhaps the most difficult parameters to quantify are those 
associated with human factors, in particular driving technique, 
and the uncertainty led to some doubt as to the resilience of a  
24 train per hour service.  As a result a number of further 
simulations were conducted using a series of VISION models.  
VISION is a multi-train simulation tool which has been used 
extensively throughout Network Rail, as an aid to optimising 
scheme designs and understanding the operation of critical parts 
of the network.  VISION supports variables that include driving 
profiles and platform dwell times.  It allowed the project to 
simulate a variety of human behaviours relating to both the driver 
and passenger, and to assess the sensitivity of various features of 
the signalling scheme design. 

To understand how driver behaviour might affect 
performance, a number of driving profiles were modelled:  
Professional Driving (PD); Modified Professional (MP);  and 
Automatic Train Operation (ATO).   The PD profile is based on 
the professional driving policy of the current train operator, First 
Capital Connect.  MP was developed in consultation with them 
as a less cautious behaviour that might be displayed with the 
high capacity signalling, station positions and low line speed.  
The ATO profile is that of an idealised driver working with the 
benefit of full brake curve supervision in such a manner that no 

other measures are required to mitigate the incidence of signals 
passed at danger.  The conclusions supported that view that in 
order to achieve 30 trains per hour for recovery from 
perturbation, both the ATO profile and a 45-second station 
dwell time would be required.  With ATO it is almost achievable 
with a 60 second dwell in fact. 

The opportunity was taken to include additional ETCS block 
sections where they would help optimise throughput.  In many 
cases this could be achieved using overlap track sections.  A 
system response time of seven seconds (from one train clearing a 
track section to the following train receiving movement 
authority) was applied in order to replicate the transmission 
performance of an ETCS system. 

ETCS WITH ATO 
Once it was agreed that the optimum performance of the 
Thameslink Core Area could only be realised consistently with 
ATO, the Department for Transport and Network Rail agreed a 
strategy for delivering it based on the European Train Control 
System (ETCS) as the supporting ATP system.  Earlier proposals 
for Thameslink had considered use of a communication-based 
train control system, but the cost of fitment for such a short 
section of railway could not be justified.   

In any case Network Rail is now committed to ETCS as the 
future basis for main line signalling.  The majority of the route 
outside the Core Area will be resignalled with ETCS in the next 
thirty years, and so the new Thameslink rolling stock will be 
fitted with ETCS.  This makes the business justification much 
better.  The capacity signalling would already be in place and 
effective as a degraded mode system, obviating the risk from 
introducing a novel system in such a key area.   

So the decision was taken to develop ATO operation of ETCS 
Level 2 with lineside signals, to obtain the following performance 
benefits from ATO operation: 

more consistent train performance (in identical circumstances, 
ATO will drive every train in an identical and optimum 
fashion); 

maximum use of the available safe line speed profile; 

accurate stopping at stations without needing to coast or to 
shuffle up to the stop board marker; 

significantly reduced door opening time in Core Area stations 
(by interfacing to the door control system directly); 

reduced dispatch times in Core Area stations (by allowing the 
driver to concentrate on passenger safety while the doors 
close and the train starts off). 

To deliver the required performance, the ATO is planned to 
operate from St Pancras to Blackfriars through the Core Area, 
and from Blackfriars to London Bridge on Thameslink lines only.  
The envisaged initial scope of ETCS Level 2 extends sufficiently 
beyond the ATO application area to ensure that ETCS Level 2 
has been engaged before a train reaches the ATO engagement 
point.  This will require trains to engage ETCS and ATO in the 
vicinity of Kentish Town and Finsbury Park to the north, and New 
Cross Gate and Elephant & Castle to the South.  The current 
expectation is that trains will engage ATO on the move in order 
to maximise the performance benefits through the Core Area. 

FFigure 2  VVirtual Reality Signal Sighting  
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The decision to develop ATO was taken jointly by the 
Department for Transport, Network Rail and First Capital 
Connect in November 2008.  Since then significant progress has 
been made in developing the scheme, both for infrastructure and 
trains.  There have been many challenges and there is no doubt 
that as the development progresses many new ones, some as yet 
unconsidered, will emerge. 

System Description 

The system described here encompasses the infrastructure and 
trainborne systems that provide the ATO and ATP, together with 
relevant aspects of the traffic management system and the 
interface to the passenger information system. 

Network Rail has a national team leading the development 
and implementation of ETCS on the network.  The development 
team for the specific solution on the Thameslink route are 
working with them to ensure consistency with the requirements 
specified for the national deployment, which has commenced 
with the Level 2 Cambrian Early Deployment Scheme in Wales.  
Any design deviation from these requirements is to achieve 
specific Thameslink performance needs and functionality.  It is 
intended that the new Thameslink Rolling Stock will be delivered 
with functionality to version 2.3.0d of ETCS (see Ref. 2). 

The system concept is to use the open communication 
architecture that underpins ETCS to support the additional ATO, 
selective door opening and power control functions.  This 
additional functionality is to be delivered through ETCS Packet 
44 national message constructs for each of the sub-systems, with 
the messages managed by the on-board European Vital 
Computer (EVC), and passed to the appropriate sub-systems.  
The system concept is depicted in Figure 3. 
The ATO system is to be capable of receiving timetable and 
regulation commands from the  Automatic Train Supervision 
(ATS) system via packet 44 balise and GSM-R communications.  
Infrastructure for ETCS operation will only be fitted in the Core 
Area at first.  Route-wide operation will require ETCS Level 
Specific Transmission Module (STM) to operate the national 
systems.  The EVC is to use a Specific Transmission Module 
connecting to conventional AWS and TPWS antennae.  The on-
board ATO/ETCS system will make the transition between Level 

STM in the outer area and ATO/ETCS Level 2 in the Core Area 
and back again with a minimum of input from the driver. 

GSM-R will be the primary voice communications medium as 
well as being used for ETCS data.  A separate national 
programme is already providing GSM-R on the network, and on 
the Thameslink route it will replace the current system. 

Trains will continue to be driven manually outside the Core 
Area, with ATO assisting drivers in the Core Area by driving 
within the available safe limits of operation automatically, 
allowing them to concentrate on passengers and station dwell 
times.  ATO will open doors automatically at the Core Area 
stations, enabling minimum door release times to be achieved, 
and will support faster dispatch by allowing drivers to 
concentrate on passengers, door closure and train start. 

A driver’s advisory system will be introduced in the outer 
areas and will operate in conjunction with the traffic management 
system (see below) to provide advanced regulation information 
to the driver. 

Wayside Infrastructure 

The Core Area signalling system will be controlled by WestLock 
interlockings (an SSI derivative), controlling conventional SSI 
Trackside Functional Modules (TFMs).  WestLock has also been 
selected for the London Bridge area.  As they will require faster 
operation of the system than can be achieved solely with 
conventional TFMs, key areas of London Bridge will be 
controlled by newly-developed object controllers. 

To minimise the GSM-R capacity risk (discussed below) it is 
planned that a single radio block centre will manage all 
movement authorities throughout the Core Area and London 
Bridge.  The link between this and the interlockings is not 
specified in the European Technical Specifications for 
Interoperability, and so a bespoke development for Thameslink 
will be required to provide the two-way vital communications for 
control of signal aspects when operating with the additional 
ETCS block sections for which there are no lineside signals.  
Fortunately this arrangement has already been developed by 
some administrations in Europe and so industry knowledge is 
available. 

Automatic Train Operation  

The ATO system will be designed to take 
advantage of the higher acceleration and 
deceleration performance of the trains 
when driving to the stopping points within 
the specified platform reoccupation time.  
The ETCS meanwhile has to supervise the 
vehicle to the Supervised Location (SvL), 
using the worst-case traction interface cut-
out times, brake build-up times and 
guaranteed braking rates. 
     In the Core Area the intention is to 
arrange the End of Authority (EoA) 
positions to coincide with the signal 
positions, with the ATO driving to a 
stopping point some 9 metres in rear of 
the EoA, and to position the SvL to 

FFigure 3  TThameslink Train Control ––  CConcept Architecture  
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coincide with the end of the overlap, typically some 70 metres 
beyond the EoA. 

The maximum line speed in the Core Area is 30 mph , which 
is 48 km/h.  However for ETCS the permitted speed will be set to 
the nearest 5 km/h increment, that is to 50 km/h, with the ATO 
able to utilise the full braking performance range of the train to 
the stopping point without being tripped by the ETCS 
supervising to the worst-case guaranteed braking curve. 

The ATO system will routinely decelerate the vehicle at rates 
that result in the ETCS speedometer display warning of potential 
intervention but avoiding actual intervention.  Drivers will be 
trained to recognise this behaviour.  The sequence of events for 
the driver’s display, as a train approaches a platform starting 
signal with no movement authority beyond whilst working in 
ATO, is as follows. 

As the ATO drives the vehicle to an accurate stop 9 m on 
the approach side of the signal, the speedometer arc will 
turn lighter grey at the pre-indication point, to show that 
the ETCS is in Target Speed Monitoring mode.  However 
the ATO will continue to drive, either at line speed, or 
accelerating to attain line speed. 

On approach to the stopping point, the ETCS 
speedometer arc is likely to change colour to yellow, to 
indicate the crossing of the Indication Curve and transition 
of ETCS into Indication Status.  The ATO is likely to 
release traction demand and call for brakes, thus starting 
the brake build-up time. 

As the train moves nearer to the stopping point, the ETCS 
speedometer arc is likely to remain in the yellow Indication 
Status for a few further metres, before dropping back to 
lighter grey as the train speed drops below the Indication 
Curve (see Figure 3). 

At some locations it may be possible for the ATO to allow 
the speedometer arc to turn orange briefly, indicating an 
Overspeed situation detected by the ETCS.  This would be 
expected to exist only briefly, if it occurs at all, probably 
being shown only for the minimum duration of display 
change programmed into the ETCS driver’s interface - a 
very short time. 

Dispatching 

Management of passenger flow and prompt dispatch of trains 
are critical to the performance of Thameslink, particularly in the 
Core Area.  It is vital that passengers alight from and board trains 
as quickly as possible.  Accurate stopping of trains at pre-defined 
positions is a function of the ATO system. 

To minimise dwell times where access is required by people 
having reduced mobility, Network Rail is working with 
stakeholder groups to develop a solution with raised sections at 
the centre of platforms in the Core Area to give level access for 
wheelchair users and avoid the impact of manually deployed 
ramps. 

The ATO system is to work with the door opening system in 
the Core Area, so that train doors will open noticeably quicker 
there than in other areas on the Thameslink routes.  Normal 
operation (that is, assuming no doors are faulty) will be for all the 
doors in the train to be opened immediately the ATO brings the 

train to a stand at the appropriate station stopping point, 
regardless of whether passengers operate the door controls. 

The ability of drivers to monitor passenger flow through the 
doors, in both ATO and driver controlled operation, is critical to 
achieving the specified station dwell time.  Systems for 
automatic changeover of the traction systems and for 
countdown to dispatch will be provided on the train, allowing 
the driver to concentrate on monitoring passenger egress and 
boarding.  Other techniques for improving dwell time, such as 
improved zoning and information on empty carriages, are being 
developed as well. 

The ATO system will work in conjunction with a Traffic 
Management System (TMS) to optimise the overall route 
regulation, with the effect that the ATO may not always drive the 
train at maximum speed.  The Signaller and automated ATS sub-
systems will generate regulating instructions that will be 
transmitted to the train via the ETCS sub-system.  They will be 
derived so as to avoid undesirably frequent transitions between 
braking and acceleration.  In order for the driver to have 
confidence in the system, an indication of the regulation 
instruction will be displayed, minimising undesirable manual 
intervention. 

Degraded Modes 

Possible failure modes include failure of a particular train to 
establish contact with the trackside system, and failure of the 
communication system once a train has established contact.  
Operation in the Core Area is so critical to all the major routes 
that it links together that the full high-capacity conventional 
signalling system is being retained as a back-up. 

When a train either fails to make contact with the radio block 
centre in ETCS Level 2 or establishes contact but later loses 
communication with the signalling control centre, it will need to 
be able to revert to the back-up (degraded) modes of operation 
as quickly as possible to minimise the effect on Core Area 
services.  There are a number of levels of degraded mode 
operation.  The system will degrade from ATO operation, 
through ETCS Level 2, to Level STM with lineside signalling and 
finally to driving on sight with PoSA signalled routes.  The system 
will be designed to step down gracefully into the degraded 
mode, but only to step back up under the control of the driver. 

PROCUREMENT STRATEGY AND 
MANAGEMENT OF INTERFACES 
The Department for Transport led the procurement of the new 
Thameslink rolling stock.  Higher capacity, improved 
performance and energy efficiency, higher reliability and 
improved infrastructure and operational interfaces have been 
specified, as well as a higher-quality passenger environment in 
comparison with the trains running on the route at the moment.  
In June 2011 Siemens was appointed as Preferred Bidder, and 
Network Rail is now working closely with them and First Capital 
Connect to refine the interfaces and specifications prior to 
awarding the contract. 

The contracting strategy agreed with the Department for 
Transport requires the rolling stock supplier to deliver vehicles 
that incorporate fully integrated and tested train control systems.  
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Suppliers tendering were required to select a partnering 
signalling supplier to develop a trainborne ATO solution 
integrated with ETCS Level 2. 

To support this strategy the Programme prepared the 
Thameslink Train Control Specification.  This defines the 
requirements for the onboard elements of the ETCS based ATO 
system, including: ATO; ETCS (Level STM and Level 2); GSM-R 
(voice and data); selective door opening; automatic power 
controls; systems integration; and verification and validation. 

Network Rail has recently awarded the signalling framework 
contract for the London Bridge area to Invensys Rail.  It includes 
supply of the ETCS radio block centre and the associated GSM-R 
and Packet 44 development.  Separately, Network Rail is also in 
the process of procuring the traffic management system, which 
will be located at Three Bridges, and will include the automatic 
train supervision and driver’s advisory system elements of the 
overall train control system. 

The contractual arrangements require Network Rail to take 
the lead in proving not only that the integrated systems 
communicate successfully across the air-gap, but also that their 
interaction delivers the required overall operational functionality.  
To achieve this in a robust manner, an integration facility is a vital 
part of the development process to support the complete 
development, trialling, training, testing and commissioning of the 
system. 

SYSTEM PROVING AND INTEGRATION 
Access to the Thameslink Core Area is extremely limited.  There 
is a significant service all day, starting at 5:00 in the morning and 
continuing until 01:30, and a limited service of two trains per 
hour during the rest of the night.  Turn-back facilities are being 
provided to allow the core route to be closed during the major 
construction phases, but a commitment has been made to the 
operator and the Department for Transport that there will be no 
further significant possessions following completion of the Core 
Area at Easter 2012.  Experience indicates that it is impractical, if 
not impossible, to achieve satisfactory development, testing and 
commissioning of a new train control system on a working 
railway.  Hence the only practical solution is to undertake the 
majority of system integration testing on a site away from the 
Core Area.   

The project has set out requirements for an integration facility 
which, while giving priority to the needs of the Thameslink 
Programme, also include consideration of future national system 
integration requirements, in particular the national ERTMS rollout 
programme (and Crossrail if appropriate). 

Key criteria include: 

a location accessible to Thameslink rolling stock and the train 
operator; 

capacity to handle fixed-formation and multiple unit trains up 
to 243 m long; 

capability to support trackside installation and operation of 
ETCS Level STM and Level 2, including GSM-R; 

infrastructure which can be configured like the Core Area to 
cater for intensive testing of up to three trains without 
requiring major new investment in track or stabling sidings; 

availability for system testing during the majority of the day 

without imposing constraints on committed passenger and 
freight paths; 

good access to the site by rail and road for staff and 
operators, and a suitable location for the integration facility 
control centre and static laboratory. 

Both operational and non-operational railways were 
investigated, and a location on the Hertford Loop between 
Hertford North and Langley Junction, clear of the East Coast 
Main Line, was selected.  The site met the above criteria, with 
25 kV a.c. electrification, proximity to Hornsey Depot, good 
accessibility and limited service outside peak hours.  The service 
from Hertford North to Stevenage consists of one passenger 
train path per hour and one freight train path per hour in each 
direction.  Development work has demonstrated that it is 
possible with high capacity bi-directional signalling to provide 
this service on just one track, leaving the other available for ATO 
and ETCS trial running for around 20 hours a day.  A further 
attractive feature is that the signalling in the area is scheduled 
for renewal in 2017, so that renewal funding is available. 

The concept includes a new control point that is capable of 
being switched in and out of use.  When out of use, control of 
the signalling is to revert to the existing Kings Cross power 
signal box and the Hertford Loop will operate as it does today, 
providing capacity for the planned train paths between Hertford 
North and Stevenage, and a diversionary capability for the East 
Coast Main Line when required.  To support the implementation 
of the diversionary route, the transfer of control is to be 
achieved within 30 minutes . 

VERIFICATION & VALIDATION 
The integration facility at Hertford is to be used for the collective 
verification and validation of the train and infrastructure systems, 
using a staged approach as outlined below which is linked 
closely to the development and approval of safety and assurance 
cases. 

Validation of System Components 

This is primarily the responsibility of the suppliers, using their 
own or independent reference laboratories, subject to audit by 
Network Rail.  It is anticipated that the new rolling stock will be 
delivered to the UK with its on-board ETCS subsystem Notified 
Body (NoBo) certified following tests by the supplier.  The 
infrastructure elements will be proved in service using the 
Network Rail reference ETCS train and conventional signalling 
testing approaches. 

System integration testing 

Systems integration testing is vital for confirming that the 
Supplier’s components satisfy the overall system requirements 
when built into a complete system.  As a minimum, there must 
be a functional test using at least one sample of each 
component, carried out jointly by the Supplier and NR. 

Project integration testing 

Network rail is currently procuring a Static Integration 
Laboratory, to be located in London, equipped with real and 
complete project configuration data and hardware to verify that 



NOT FOR RE-PRINTING

©
 IRSE NEWS  |  ISSUE 170  |  SEPTEMBER 2011  8 

SEPTEMBER TECHNICAL PAPER 

the project engineering has been correctly implemented for 
the entire route. 

The proposed architecture for the Static Integration 
Laboratory includes four sub-systems (see Figure 4): 

On board, simulators or actual equipment; 

At the trackside, simulated or actual equipment; 

GSM-R equipment (which may be a fixed link if 
necessary); 

Geographical and trackside simulation, together with 
scenario controllers to create test cases. 

Operational validation 

Operational validation applies a complete set of operational 
rules and procedures to the same project integration test 
arrangements, including failure and maintenance scenarios. 

Site trials 

Site trials use the test track to confirm that the results of 
previous verification and validation are not affected by real-
world conditions, as well as testing driveability, operability 
and the interface with the signaller and maintainer.  The site 
trials will be used to give stakeholders confidence, for 
multiple train testing and for driver training. 

System proving 

Night time possessions on the Thameslink core route will be 
used to allow confidence testing of those characteristics not 
testable at Hertford, such as gradient data and accurate 
platform stopping.  It is intended that the bi-directional 
signalling will be used for operation of the night time 
service of two trains per hour on one line, allowing the 
ETCS/ATO team access to the other line for system proving. 

Timetable proving 

This is the final series of tests aimed at demonstrating that the system 
is capable of achieving 24 trains per hour.  There will be a phased 
approach, building customer confidence through operational 
demonstrations, driver training and service running.  It will commence 
with off-peak operation of the 16 train per hour service in Level 2 
supervision, prior to a demonstration of the ability of the ATO to 
operate the 24 train per hour timetable reliably in peak-hour service 
with all the resultant dwell time challenges.   

Satisfactory completion of this verification and validation process 
will give the engineering confirmation that the system is ready for 
implementation of the final timetable. 

GSM-R CAPACITY 
The whole of the Thameslink Route requires GSM-R coverage, with the 
ability to support GSM-R voice communication.  In addition, the  
GSM-R network needs to support the ETCS-based ATO in the Core 
Area and approaches. 

The intention is to provide a GSM-R radio system as a fully 
integrated part of the national GSM-R network.  The Thameslink 
application however requires implementation of specific solutions to 
provide coverage in tunnels, as well as a number of additional base 
stations, which it is intended to connect to one of the UK GSM-R Base 
Station Controllers via the fixed telecomms network.   

This system is to be based on the European Telecommunications 
Standards Institute (ETSI) specifications for the Global System for 
Mobile Communications (GSM), and must comply with the Eirene 
functional specification and system requirements specification. 

An analysis of system capacity has been made, considering all train 
movements and the expected number of voice and data calls in the 
Thameslink and surrounding areas.  This preliminary analysis indicates 
that it should be possible to implement a suitable GSM-R design to 

FFigure 4  SStatic Test Laboratory Architecture  
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provide sufficient capacity to meet peak unperturbed demand in 
all areas using only two transceivers per cell.  This confirms the 
feasibility of implementing a suitable frequency plan with the 
limited spectrum available to Network Rail.   

The preliminary conclusion suggests that the GSM-R design 
will need to be based on a cell size of one to two kilometres, 
smaller than provided at present, and will need to minimise the 
interaction between adjacent lines by the use of lower directional 
base station antennae.  The design needs to be capacity-driven 
rather than coverage-driven.  Careful design will be needed, 
along with additional base station infrastructure. 

While the feasibility has been demonstrated, it should be 
noted that these conclusions are subject to confirmation 
following more detailed design and analysis. 

ETCS LEVEL 2 OVERLAY WITH 
ADDITIONAL BLOCK SECTIONS 
During the “optioneering” and design development phases, the 
Thameslink Programme and our stakeholders have developed a 
series of detailed operational scenarios.  Scenarios include 
normal operation and degraded modes, for both the Outer Area 
and the Core Area, with ETCS and level transitions.  They are 
independent of supplier, and have been “tested” using an 
independent ETCS operational simulator to prove each one.  
They are now being used to generate the system and sub-system 
requirements, issues and hazards.   

The conventional signalling system will remain to aid 
migration of rolling stock, service provision with a mixture of 
fitted and unfitted vehicles, and for degraded operation.   

The proposed design includes provision of additional ETCS 
block sections within the conventional signalling system block 
sections at key locations in the Core Area.  These additional 
sections would be used to provide ETCS movement authorities 
to allow a following train to move closer to the train ahead, 
minimising platform re-occupation times and enabling quicker 
recovery from perturbation.  In some cases the movement 
authority will be up to a block marker rather than an illuminated 
signal, as shown in Figure 5.  In these circumstances it is 

proposed that a Proceed aspect (normally a single yellow) will 
be displayed on the “protecting” signal, so that the driver is not 
required to pass a red aspect.  This solution has the benefit of 
not requiring additional infrastructure (such as a blue aspect) 
and not resulting in a Rule Book change, as well as being a 
possible solution for application elsewhere on the network. 

TRAFFIC MANAGEMENT 
Three Bridges has been identified as the location of the 
proposed traffic management operations centre for London 
Bridge and the Thameslink Core Area.  It is proposed that this 
Operations Centre will accommodate signalling and control 
staff.  The site is adjacent to First Capital Connect’s primary 
maintenance depot, so that a centralised command and control 
hub will result.   

The traffic management system is currently being specified, 
and procurement will commence in 2012.  The system will 
combine signalling and regulation systems, and will generate 
automatic train supervision commands for the trains to operate 
in ATO through the Core Area.  In addition it will monitor and 
plan or re-plan train movements in an area at least 20 minutes 
on either side of the ATO operational area, with a view to 
maximising the ability to present trains to the Core Area on time 
and in the correct sequence. 

FUTURE CHALLENGES 
This paper has set out the challenge faced by the Thameslink 
Programme, and the progress to date, in delivering a high-
capacity main line railway through the heart of London.  While 
the conventional lineside signalling for the highest capacity 
section through the Core Area will be commissioned in the next 
few weeks and months, there remain significant challenges in 
successful integration of the ATO, ETCS, GSM-R, SDO, selective 
door opening and other systems that are vital to the success of 
the Programme. 
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INTERNATIONAL TECHNICAL COMMITTEE 

ERTMS/ETCS Level 3 remains to be fully 
specified but should offer railway 
infrastructure managers reduced cost and 
increased capacity.  Despite this, existing 
projects in Europe and around the world 
are stuck at Level 1 and 2, so the 
International Technical Committee of the 
Institution of Railway Signal Engineers has 
been studying the obstacles to imple-
menting ERTMS/ETCS Level 3.  This is 
one of a series of articles that aim to 
promote some radical debate on 
removing these obstacles. 

THE TRAIN INTEGRITY 
PROBLEM 
When the first block signalling systems 
were introduced to improve railway safety 
in the mid-19th century, it was recognised 
from the start that before allowing a train 
to enter a block section, there needs to 
be a check that the previous train has 
cleared the block section without leaving 
any vehicles behind.  This was achieved 
by a visual inspection of the train at each 
block section exit to check that the last 
vehicle carried an end of train marker 
(often a red lamp). 

Continuous train detection systems 
have been introduced progressively using 
track circuits or axle counters.  These 
technologies provide an automated 
report when a block section is clear of 
vehicles.  This means that the visual check 
of train arrival and completeness is no 
longer required, allowing large areas of 
railway to be supervised from a remote 
control centre.  However, this benefit has 
to be paid for, not only in terms of the 
cost of a large amount of equipment 
installed on the track, but its impact on 
reliability, network capacity and safety of 
maintenance staff. 

Where a modern signalling system 
incorporating cab signalling or automatic 
train protection is provided, each train is 
fitted with an on-board computer, a 
means of determining the train’s current 
location, and a data communications 
channel to the control centre.  This means 

widespread adoption of CBTC on metros.  
It is a serious obstacle for main line 
railways which operate variable formation 
trains, and especially freight trains where 
there is no through electrical wiring along 
the train and no power source on the rear 
vehicle.  Many ingenious ideas have been 
suggested for how to solve the train 
integrity problem, usually involving a high-
tech equivalent of the old end-of-train 
marker, but they all add complexity to the 
system, degrade reliability and introduce 
new logistical problems. 

ALLOCATION OF RISK 
MANAGEMENT WITHIN 
THE RAILWAY SYSTEM 
In Europe and elsewhere in the world, 
responsibility for railway operations is now 
divided between Infrastructure Managers 
who provide the track and signalling 
infrastructure, and Railway Undertakings 
who operate the trains .  Each organisation 
is responsible for ensuring the safety and 
efficiency of their own operation, and has a 
duty to co-operate with the other 
organisations where there are mutual 
dependencies.  Technical Specifications for 
Interoperability provide for standard 
technical interfaces to support this duty of 
co-operation. 

Considering the problem of train 
integrity in this light, it is obvious that this 
is a responsibility of the Railway 
Undertaking.  It is a fundamental safety 
requirement that a train must remain intact 
throughout its journey, and it should be of 
no interest to the Infrastructure Manager 
how the requirement is satisfied.    

OVER TO YOU, ROLLING 
STOCK ENGINEERS 
Another way of looking at allocation of 
responsibility is between the engineering 
disciplines.  Train integrity is fundamentally 
a mechanical engineering matter, and 
rolling stock is designed and maintained so 
that the probability of couplings between 
vehicles breaking apart is small.   

So why do we make the assumption that 
to implement ERTMS/ETCS Level 3, the 
signal engineers have to provide an addit-
ional system on the train to detect the 
highly unusual occurrence of this event? 

If we look back to the 19th century 
when the end-of-train marker was 
conceived, failures of train integrity were a 

Train Integrity is the Responsibility 
of the Railway Undertaking 
By IRSE ITC edited by Ian Mitchell 

that each train can report its location and 
length to the control centre, allowing the 
train’s exit from each block section to be 
determined automatically without using 
train detection equipment installed on the 
track at the block section boundaries.  
This type of signalling system is now 
commonly employed on metros, where it 
is known as Communications Based Train 
Control (CBTC).  It is also the ultimate 
goal of the ERTMS/ETCS signalling system 
for main lines known as ETCS Level 3. 

Not having to employ track-based 
train detection equipment can give 
significant benefits: 

Cost savings through elimination of 
equipment, enclosures, power 
supplies and cables; 

Improved reliability (train detection is 
one of the most frequent causes of 
train delay due to signalling failures); 

Less exposure of maintenance staff to 
hazards of working on the track; 

Easier demonstration of rolling stock 
electrical compatibility by removing 
signalling equipment from the most 
exposed locations; 

Improved network capacity as the 
block section length is no longer tied 
to the location of physical equipment. 

The problem with this approach is that it 
is based on information reported from the 
front of the train, but we need to know 
when the rear of the train has cleared the 
block section.  This needs to be deduced 
from knowledge of the length of the train, 
and an assumption that the train remains 
intact.  Proving an absolute block section 
clear is fundamental to the safety of the 
signalling system, so if this is going to be 
dependent on train integrity, the natural 
conclusion of the signal engineer will be 
that the on-board signalling system of the 
train must include a function that verifies 
train integrity with a very high degree of 
dependability.  This requires some sort of 
communication from the front to the rear 
of the train.  For fixed formation 
passenger trains, this is generally easily 
achieved , and this has allowed the 
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Resignalling Framework Contract Awarded for Thameslink Programme  
Invensys Rail announced on 7 July 2011 that it has been selected by Network Rail to deliver one of Britain’s largest ever resignalling 
schemes at London Bridge Station and the approaching railway.  

This overarching contract, under which will be a series of individual commission contracts, commences in August 2011 and runs 
through to the completion of the Thameslink project in December 2018.   

Simon Kirby, Network Rail’s Director of Investment Projects, said “This is a great example of how we are changing the way we 
work to encourage more innovation, deliver projects in a smarter way and get better value for money.  By involving our delivery 
partners at an early stage, the industry will be able to deliver one of the most complex station, track and signalling projects being 
undertaken on the railway network in a generation.”  

The scope of Invensys Rail’s work will encompass the detailed design, installation, testing and commissioning of signalling and 
telecoms systems.  This includes the introduction of the company’s ATO (Automatic Train Operation) and ETCS (European Train 
Control System) solutions, which will be overlaid in the London Bridge area to enable all train movements to be controlled 
automatically, delivering 24 trains per hour in each direction on the Thameslink core route at the programme’s completion in 2018.  
The work forms a significant part of the post-Olympics phase of the Thameslink Programme and is critical to delivering the increased 
rail capacity that London commuters so desperately need.  

The Thameslink Programme reaches a key milestone in December 2011, when the first 12-car trains begin to run through central 
London.  The transformation of London Bridge station, and associated railway work, will get underway fully in 2013 and is scheduled 
to be completed in 2018.  It will be the final piece of the Thameslink programme which will provide a much needed capacity boost to 
cater for increasing passenger numbers.  

daily event.  Couplings between vehicles were 
simply loose chains and manufactured from 
wrought iron of variable quality.  Brakes were 
manually applied in a poorly co-ordinated 
manner on a few vehicles in the train.  In these 
circumstances there was a clear need for the end-
of-train marker when the block system was 
introduced. 

With modern materials and rolling stock 
design, the risk of a train dividing due to 
coupling failure is now very small.  If  a coupling 
failure does occur, there is a high probability 
that the train crew will be aware, and modern 
communications systems will allow the problem 
to be reported.  If the level of risk is still a 
concern, then perhaps we should be investing 
in better couplings to improve the inherent 
reliability of the railway system.  Whatever the 
conclusion, the decision making should be in 
the realm of the rolling stock engineer. 

So signal engineers should stop worrying 
about train integrity, and let the railway 
undertakings and their rolling stock engineers 
decide whether their couplings are safe enough 
or need some further investment in equipment, 
maintenance or monitoring systems to reduce 
risk as low as reasonable practicable on a 
ERTMS/ETCS Level 3 railway.   

Of course, there are other risks that we 
need to mitigate – e.g. the on-train signalling 
system reports an incorrect train length, or 
some part of the train is deliberately uncoupled 
during shunting activeties, and this may require 
some specific investment in local train detection 
equipment on the track at locations where trains 
are shunted, coupled and uncoupled. 

Signet Solutions - Fifteen Years of Success 
Founded on the 19 July 1996 by Jon Tillin, Signet Solutions developed into an 
international organisation based in Derby, United Kingdom. 

Originally Jon provided signal engineering consultancy and testing services for 
major projects.  More recently it has focused on the signalling training market and 
is now one of the leading companies worldwide. 

Signet has always been an international operation with business throughout the 
Far East, Europe and Ireland.  The facilities have developed and there has been 
recent investment in interlocking and level crossings. 

On the 19 July 2011, the company held a small celebration to mark the occasion 
at which Andy Knight (Managing Director) commented “It is pleasing to see that 
Signet has made a major contribution to the professional development of Signalling 
Engineers and continues to challenge the way this is delivered.  As the marketplace 
develops I will ensure that we incorporate behavioural skills and management 
training within our training courses as I see this as the next challenge for the 
Institution”. 

Claire Porter, the President of the Institution will address the formal celebration 
of this achievement on Wednesday 2 November 2011 in Derby at an event open to 
all members. 

INDUSTRY NEWS 

New Signalling and Train Control at the Port of Newcastle  

Ansaldo STS has been awarded a A$9.6m contract from the Newcastle Coal 
Infrastructure Group (NCIG) to develop and deliver the railway signalling and train 
control system for the next stage of the expansion of the Kooragang Coal Export 
Terminal at the Port of Newcastle in New South Wales.  

The Stage Two expansion will increase the coal terminal’s annual capacity by 
43% to 53m tonnes.  Ansaldo STS will design, deliver and commission the complete 
signalling and train control system for the terminal’s new rail infrastructure.  

The ongoing expansion of the Kooragang Terminal, which has been operating 
since May 2010, is central to the NCIG’s efforts to address capacity issues 
associated with coal handling facilities for regional exporters.  NCIG was 
established in 2004 to increase the export capacity of the Port of Newcastle and 
includes: BHP Billiton (through Hunter Valley Energy Coal), Centennial Coal, 
Donaldson Coal, Peabody Energy, Yancoal and Whitehaven Coal. 
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IRSE VISIT TO FLORENCE 

What do a bridge called Ponte Vecchio, a 
cathedral called Santa Maria del Fiore, a 
railway station called Santa Maria Novella 
and a large group of IRSE members and 
their partners have in common?  Answer: 
they were all in Florence, Italy on the 23 
and 24 June (the first three are still there!).  
The summer technical visit was organised 
over the two days, the first being based in 
Florence, or Firenze, to give it it’s Italian 
name, and the second in Bologna, 117Km 
to the north. 

The meeting point on the first day was 
Florence SMN station, which was 
attended by most of the party.  Transport 
problems both in the air and on the rails 
had conspired to prevent a few members 
getting to the city until later in the day.  
Indeed, one unfortunate individual 
travelling from the south west of France to 
northern Italy was to travel via Amsterdam 
with an enforced overnight stop and then 
via London early the next morning!  Once 
assembled, the group boarded a bus for a 
short trip through the leafy suburbs to the 
GE facility in the north west of the city. 

Following a sumptuous lunch, the 
party was given a series of presentations 
introduced by Masimo Lenti, GE’s 
Regional Engineering Leader.  The 
presentations covered the activities that 
are carried out at the factory, a massive 

site covering around 24 455m2, of which 
12 000m2 is covered.  A brief history of 
the site was given from when it first 
formed under Angiolo Siliani Industries in 
1924, serving the Italian railway market 
with fail-safe equipment and systems for 
signalling and train control, through to the 
merger with Harmon Industries in 2000.  
GE acquired the remaining assets in the 
joint venture company in 2001 and formed 
GE Transportation Systems (GETS), who 
now own and run the site. 

The party then collected security 
passes, glasses and a leaflet containing all 
you needed to know about health and 
safety on the site, before being escorted 
around the various workshops and 
laboratories.  In one of the rooms testing 
of microwave link equipment for track to 
train transmission was being carried out, 
whilst in another, automatic testing of 
interlockings to pre-written test scripts 
was being conducted.  The test scripts 
have been written for re-use and enable 
more efficient testing of the interlocking 
data than conventional methods.  There is 
a large up-front cost in achieving this but 
great savings and de-skilling bring 
benefits later, with the design process 
selecting the tests that need to be 
undertaken.   

Technical Visit to Florence and Bologna, Italy 
23/24 June 2011 

By Ian R Bridges 

In the mechanical workshop, the party 
was able to undertake the obligatory 
technical visit activity; viewing of a point 
machine.  On this occasion it was an in-
bearer type sold into the Italian and 
Chinese market, with independently 
moving switch blades, independent open 
and closed detection and no fixed stretcher 
bars.  The machine is manufactured using 
lean production processes, with each 
stage of the build taking no more than 
one hour before moving on to the next 
stage in the assembly process.  The 
machine is constructed to IP67 standards 
and is designed to work in the cold 
climate of Tibet. 

At the end of the visit the party were 
taken by coach to a village in the 
mountains to the East of Florence where 
they were treated to some very special 
Italian hospitality of wine and food before 
returning to the city in time for bed and 
an early start the following morning. 

Day Two saw the party again meeting 
at the main railway station in time to 
board the 08:30 ETR 600 Pendolino train 
heading north through the Apennine 
Mountains to Bologna.   

During the journey the train would 
travel a distance of around 78 km of which 
almost 74 km is in nine tunnels – great 
from an engineering perspective but not a 

11.  TThe assembled company at the GE factory in Florence    (photo: Colin Porter)  

22.  TTravelling at 250 km/h in one the few outdoor parts of the line    (this and all other photos:  Ian Bridges)  
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brilliant way to observe the Italian countryside.  On the journey, 
the briefest of glimpses of bright sunlight would temporarily fill 
the coaches as the train thundered over six viaducts, totalling  
1.1 km in length, which are dotted about between the tunnels.  
The two longest tunnels are Vaglia, 16.752 km long and 
Firenzuola at 15.211 km long.   

A number of the party were privileged to be allowed to travel 
with the driver as the train sped along at a mere 250 km/h, 
covering the entire journey in around 37 minutes.  As the train 
approached Bologna, it was interesting to observe the train 
control system changing from ETCS to the current national 
system in a seamless manner and with very little intervention 
from the driver. 

The signalling for this part of the high speed network is ETCS 
Level 2 without lineside signals and forms part of Corridor 1 of 
the European Union's Trans-European high-speed rail network 
from Berlin in Germany to Palermo in Sicily.  Alstom provided the 
lineside equipment using their Atlas 200 solution and Smartlock 
as the interlocking.   

The area through the central station at Bologna is still 
traditional lineside signalling using Sistema di Controllo della 
Marcia del Treno (SCMT).  A future 340m scheme is being 
developed whereby the existing Bologna Centrale station will be 
completely rebuilt on four different vertical levels, with four new 
high speed platforms being built on the lowest level.  Once this is 
completed, joining the Florence to Bologna and the Bologna to 
Milan routes together, the ETCS signalling system will be used 
throughout.  Bologna is an important hub for Europe as Corridor 
6 from Budapest in Hungary to Lyon in France passes East to 
West just north of the city at Palermo. 

The scale of investment in the Italian railway network is truly 
staggering.  The four parts of the high speed line through the 
core of the country have attracted some significant investment in 
the new infrastructure: 

**   TThe last part of the line opened from Gricignano di Aversa to Napoli Centrale  
oopened on 13 December 2009  

*** TThe last part of the line opened from Novara to Milan opened on 5 December 20099  

 

On arrival in Bologna, the party walked the short distance to 
the new signalling centre just to the north of Centrale station, 
where they were given a presentation on the Italian high speed 
network and the Bologna control centre.  The operating floor is 
on two levels within the building, the lower one being equipped 
with an Ansaldo STS system which controls the high speed lines 
from Milan to Rome.   

On the upper floor an Alstom ICONIS system is used to 
control the area around Bologna including Bologna Centrale 
station and the freight belt that circumnavigates the city.  The 

ICONIS system not only looks after the automatic route setting 
of the trains, but by time-distance graphical displays can identify 
where trains are or are planned to be up to two hours in the 
future, highlighting any conflicts that may occur and giving 
options for resolution.  The control system links to a number of 
interlockings, some of which are of Alstom design (for the freight 
belt), and some of which are legacy systems by other 
manufacturers, demonstrating the flexibility of the system.  The 
area of control covers 720 point ends, 2429 routes and has 
24 171 control and indication points.  It handles 1248 trains per 
day controlled from two workstations.  The operators can see 
16 km of approach to Bologna on each of the high speed lines, 
fed from the Ansaldo system, to enable them to identify the 
trains approaching Bologna Centrale.  A further desk is used to 
control all of the SCADA functions for the Bologna area. 

Following a short walk in the opposite direction, the party 
returned to Bologna Centrale station to catch the train back to 
Florence, many taking the opportunity to purchase bottled water 
in an effort to beat the intense heat of the day.  On arrival back 
into Florence everybody dispersed to proceed to their onward 
destinations, hopefully for some, in a slightly smoother manner 
than on some of their outward journeys. 

May I take this opportunity to add my thanks to those of The 
President, The Chief Executive for the efforts of all those 
involved in the organisation of the visit and also to GE, Alstom 
and RFI, without whom the visit would not have been possible. 

  
Milan-

Bologna 
Bologna-
Florence 

Rome-
Naples Turin-Milan 

Opened December 
2008 

December 
2009 

December 
2005 * 

February 
2006 ** 

Total cost €6.9bn €5.97bn €5.80bn €7.8bn 

Cost/km €32.2m €76.5m €28.3m €62.4m 

Length 214 km 78 km 205 km 125 km 33.  BBologna Traffic Control Centre  

44.  AArrival back in Florence at the end of the visit  
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IRSE YM VISIT TO HOLLAND 

Thursday 9 June 
The IRSE Younger Members International Technical 
Visit 2011 hosted by our Dutch counterparts kicked off 
at 19:00 in a small restaurant hidden down the 
backstreets of Amsterdam, overlooking a small yet 
beautiful canal. No one was exactly sure how many 
people we were expecting, though despite this the 
group convened over the next couple of hours, sharing 
introductions and welcoming each other to what we all 
were hoping to be an interesting, educational and 
overall exciting few days. Following meals and 
beverages sponsored by the IRSE Dutch Section, 
tickets provided by Nederlandse Spoorewegen for the 
duration of the visit were distributed amongst the 
group. Tom Spronk then welcomed the group on 
behalf of the IRSE Dutch Section and kindly reminded 
the group, to validate all their tickets before travelling 
the following morning. The group then adjourned to 
visit some of the less rail signalling related sites of the 
capital before an early start the following morning. 

Friday 10 June 
Friday started with the delegates, formed of Younger 
Members from the UK and Holland, meeting on the 
platform in Amsterdam Central Station at 07:26 ready 
to depart to Amersfoot. Tickets duly validated prior to 
arriving at the platform much to Tom’s satisfaction! 

After arriving in Amersfoot the group visited the 
Railinfra Opleidingen (training school) adjacent to the 
station. The group was welcomed by Kirsten Luiten-
Loeff and Jan Oonincx the IRSE Holland Country Vice 
President. The morning got formally underway with an 
introduction to the IRSE Dutch Section and Signalling 
Principles within the Netherlands from Ronald Bresser 
of Movares. Tom Spronk also gave a brief explanation 
on the computer system of control centre. 

The IRSE Dutch section was started in  2007 shortly 
after the organisation of the 2007 international 
convention, hosted by past president Wim Coenraad, 
and now has approximately 130 members. 

The Dutch railway is divided into 13 operational 
areas (obviously not a superstitious bunch), overseeing 
more than 380 local controlled areas that have a 
variety of different interlockings. The majority of 
interlockings are NX68 using B-type relays, these make 
up approximately 70% of the controlled areas, the first 
being introduced in the 1950s. The remaining 30% of 
controlled areas are solid state, mostly Alstom VPI and 
Siemens EBS Systems, the last mechanical interlocking 
was decommissioned in 1994.  

Younger Members Technical Visit to Holland 
9-11 June 2011 

By Matt Slade & Padraic Dunne  

FFigure 1 ––  SSignalling system architecture of the Dutch Network  

 
Most of the controlled areas are linked by open line sections that are 

signalled for bi-directional operation. The open line section’s direction is 
set by the operators from one of the operational area control centres. Once 
the direction is set, the open line section is Automatic Permissive Block, the 
signal set to proceed when the next block is free. The mainline signal 
sequence uses three aspects, green (proceed), yellow (brake, expect red 
after braking distance), red (stop at signal). The yellow aspect is able to 
indicate differing speeds using an accompanied velocity indicator. The 
entire Dutch network uses Automatic Train Protection, which is 
accomplished through the use of different varieties of their Automatische 
Trein Beïnvloeding  (ATB) system, explained further later on in this article. 
The traditionally signalled mainline sections permit speeds of up to 140 km/h, 
new high speed lines are being introduced that allow greater speeds using 
ERTMS. Currently the Hanzelijn Line is under construction using both the 
ATP system (ATB EG) and an overlay ERTMS level 2 system being installed 
by ALSTOM that will allow speeds of up to 200 km/h. 

Following the introduction to signalling principles the group was split 
into two and shown round the Railinfra Opleidingen training school. The 
tour included a demonstration of the training school’s fully interlocked 
model railway, using a relay interlocking constructed by students, this is the 
kind of toy every signalling engineer wants at home. The model even 
included a fully working level crossing and automatic train protection using 
the mainline ATB system. The groups also got shown around a training 
version of a typical signalling equipment room and a simulator for the new 
ERTMS level 2 system being installed on the Dutch Betuwe Route (from 
Kijfhoek to the German border).  

The group took full advantage of the lunch generously provided by the 
training school before heading back to Amsterdam Central in preparation 
for the trip to Amsterdam’s Signalling Control Centre, the control centre for 
one of the 13 operational areas. After a short walk from Amsterdam Central 
we arrived at a seemingly unsuspecting building, overlooking an old rail 
bridge that has now been rotated through 90 degrees and converted into a 
free standing café. Tea and Coffee was accompanied by a presentation 
from Monique Van Der Gulik and David van Beemselust a senior operator 

Overall Planning 
Controlled via OCCR 

Operational 
Controlled Areas 
(13) 

Local Controlled 
Interlockings (380+) 

Wayside Assets 
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at the control centre. The Control Centre’s operating floor 
contained separate desks for each region of control surrounded 
by operational managers and maintenance support. David gave us 
an overview of the operators interface and demonstrated setting 
of routes and how operators close tracks during  failures or 
emergencies. Having only been to a few control rooms 
personally and never having been to one abroad, the level of 
similarity to the UK was surprising, even down to the procedures 
used by the operators for shift handovers and handling of the 
timetables. The Control Centre also contained a traction power 
control room giving an overview of the status of the entire 
Amsterdam region showing the dual redundant supplies and 
status of substations and main power links. The tour finished with 
Tom Spronk giving us a personalised tour of the central 
equipment room, housing all the servers and computers for the 
service control centre including timetable handling and 
operational data storage. This layout was more novel than others 
seen in the UK in that although the room itself was air conditioned, 
the vital equipment was then segregated in its own air conditioned 
glass room within the equipment room. 

We finished the technical aspect of the day with a short visit 
to one of the new sub-surface metro stations on the North/South 
Line that is currently under construction;  this line will connect the 
north with Amstelveen underneath the historical city centre. The 
highlight also being the inclusion of a toy wooden railway set that 
stimulated a Younger Members debate about the advantages of 
the application of moving block to such a railway (see photo 6). 

The day was capped off with a meal on a floating Chinese 
restaurant kindly sponsored by Arcadis, allowing the group time 
to relax after a long day of activities and education, prior to an 
equally early start on the Saturday. 

Saturday 11 June 
On Saturday the second day of the technical visit commenced. At 
08:38 the group departed Amsterdam Central Station to Utrecht 
Station. The destination was the OCCR (Operationeel Controle 
Centrum Rail), translated as Rail Operations Control Centre.  

The goal of the OCCR is to increase the quality standards of 
the Dutch Railway. The OCCR is a voluntary participation body 
which encompasses the majority of railway companies in the 
Netherlands and contributes to a common goal of increased 
effectiveness within the Dutch Railway. This is done by focusing on 
prevention and adopting a unified approach to solving problems 
which occur and implementing mitigations for the  future . 

The scale of involvement in the OCCR can be seen in the 
partnership model below and includes the following stakeholders 
of the Dutch Railway system: Accident and control prevention 
personnel supervise the OCCR and input is provided locally by 
infrastructure maintenance representatives, ICT maintenance 
representatives, rolling stock maintenance representatives. 
Regionally based representatives, control centre representatives 
and on-board representatives also provide feedback to the 
OCCR which enables the OCCR to make informed decisions on 
the operation of the railway based on the most up to date 
information correlated from all the relevant Dutch railway 
stakeholders. 

 
FFigure 2 --  OOCCR Partnership Model --  Courtesy of Tom Spronk   

The visit and technical presentation on the OCCR was given 
by Tom Spronk of the Dutch IRSE Section and one of our hosts 
during the technical visit. The presentation was given in a lecture 
room overlooking the Control Centre which was as close as the 
group could get to the control centre, such are the security 
levels employed. 

The OCCR appears to be a generic office block with all the 
trimmings, but no flags or signs advertising the occupants. The 
truth of the matter is that this is a specific ploy to avoid 
publication of the location of the OCCR and avoid association 
with any particular organisation. Tom emphasised to the group 
the importance of OCCR impartiality and not to let it be seen to 
be associated with any particular railway entity. 

The results are immediately visible and tangible: a faster 
handling of faults, more available tracks, fewer delays and 
improved travel and traffic. The improvements have been 
experienced by passenger and freight operators which are the 
primary contributors to the continued voluntary participation by 
the majority of stakeholders in the Dutch Railway. 

The main priority of the OCCR is to have active cooperation 
between different railway companies. All parties in the OCCR are 
involved in maintaining the performance of rail traffic twenty four 
hours a day, seven days a week. The ease of communications can 
lead to more prompt decision making and faster and more 
effective solution implementation. 

11.  YYMs enjoying the sun outside the Railinfra training school  
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IRSE YM VISIT TO HOLLAND 
After the morning talk by Tom Spronk the group broke for 

lunch which was very kindly sponsored by Terra Solutions B.V. 
After lunch the group returned to Utrecht main Station and took 
the train to Amersfoort, where the afternoon event was waiting. 

The afternoon trip was an old-fashioned steam train ride on 
the Veluwsche Stoomtrein Maatschappy from Apeldoorn to 
Beekbergen, kindly sponsored by Movares and arranged by 
Ronald Bresser. The steam train proceeded to Beekbergen along 
the dedicated single line route on which the steam train operators 
share usage with a local refuse treatment plant. Upon arrival at 
Beekbergen depot the group was given a presentation by Edwin 
Botteleir from VSM on the Dutch Signalling Principles, with a 
focus on Automatische Trein Beïnvloeding eenvoudig (ATBe) 
which is translated as Automatic Train Protection Simplified. 

ATB is the system of protection which is used by the vast 
majority of Dutch trains. It was mandated for use following the 
Harmelen Train Disaster where a head-on collision was caused by 
a driver failing to see a yellow signal protecting an opposing 
move due to fog and then not being able to brake in time for the 
red signal. ATB was mandated after this crash and the drivers 
control is automatically withdrawn and the brakes applied if the 
driver does not react sufficiently to a signal at danger. 

FFigure 3 --  DDutch Signalling Aspect Sequences Diagram --  Courtesy of Ronald Bresser  

 
The line speed is dictated by marker boards and 

communicated to the train by the ATB system in use on that 
particular section of track. The display of a signal at danger will 
activate the ATB system and if the driver does not brake 
sufficiently to match the braking curve required by the ATB 
system then the train will be automatically braked by the ATB 
system. It is worth noting in the picture above that because ATB 
train protection works on the Distance to Go principle there are 
no overlaps associated with signals. 

The most common form of ATB is ATB-EG, (First Generation 
ATB). This system is based on the signalling solution developed 
by GRS (General Railway Signal Company). A 75 Hz track based 
pulse current which is used on 75% of the Dutch network 
provides the information to the train in order to have Automatic 
Train Protection. This system supervises the maximum speed of 
the train which is communicated to the ATB system by the track 
current. This system brakes the train to a standstill if the driver 
exceeds the max permissible speed. ATB–EG is limited to 
controlling speeds above 40 km/h and below 140 km/h in the 
following intervals: 40/60/80/130/140 km/h. 

22.  MMeeting over a beer in a Dutch pub  

33.  TThe signalled model railway at the Railinfra training centre  

44.  DDavid van Beemselust explaining the user interface in the Amsterdam Control 
CCentre  

55.  RRonald Bresser guiding the group round the depot at Beekbergen  

66.  YYMs discussing the application of moving block to this railway  

77.  YYMs storm the cab of the steam train  

88.  YYMs with our transport back to Apeldoorn  
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Automatische Trein Beïnvloedin- 
Nieuwe Generatie- ATB NG (New 
Generation ATB) is based on beacons and 
balises for communication. A message with 
track description, signal’s aspect, distance 
and permitted speed is communicated to 
the onboard ATP system which supervises 
the braking curve to ensure the driver is 
braking more than the minimum braking 
curve. If the driver fails to match the 
required braking curve the ATB system will 
brake the train until it is within the required 
braking profile and release control back to 
the driver, who will retain control if he/she 
then maintains the required level of 
braking. ATB-NG can control speeds from 
0 km/h to 200 km/h. 

Being at the heart of Europe the Dutch 
Railway Network stands to benefit 
significantly from the development of 
ERTMS. To this end the Dutch Railway 
authorities have implemented a number of 
ERTMS Level 1 and Level 2 lines: 

ERTMS Level 1: 

Rotterdam Harbourline 
Kijfhoek, design in progress 

ERTMS Level 2: 

Betuwe Route, Kijfhoek to German border 
High speed line, Amsterdam – Rotterdam 
– Belgium 
Mainline, Amsterdam –Utrecht (overlay) 
Hanzelijn, Lelystad – Zwolle ( overlay), 
engineering in progress 

 
The focus of the afternoon trip was on 

ATBe which was implemented on the 
steam train we were travelling on. The aim 
of ATBe is to simplify the principles of a 
standard ATB system and thus reduce the 
cost of implementation while maintaining a 
safe railway. The characteristics of ATBe 
are as follows 

Simplification of Cab Display; 

Removal of speed limit indications, 
since drivers were using this as their 
only reference and not the 
markerboards on track; 

Lower safety integrity level; 

Siren sounds before emergency brakes 
initiated; 

If driver brakes enough on siren, then 
no Emergency Brake; 

If no reaction or insufficient reactions 
from driver, ATBe emergency brakes 
are initiated. 

The benefits of ATBe at that it is significantly cheaper than the standard ATB system. 
The ATBe system may only be installed on the engineering vehicles of construction 
companies and on heritage vehicles. The system’s hardware is supplied by Lloyd’s 
Register Rail. The installation of the system on passenger trains is funded by the train 
operators however the Dutch Transport Ministry agreed to fund steam heritage vehicles 
with ATBe.  

The lecture on ATBe was followed by a tour of the cab of the steam engine and the 
Heritage railway maintenance works at Beekbergen. The IRSE Younger Members are 
especially grateful to Movares for sponsoring this visit and the Dutch IRSE for arranging 
the trip which proved to be a big success. The return trip to Amersfoort and then to 
Amsterdam was a festive affair in preparation for the final night’s dinner. 

The final evening’s dinner was kindly sponsored by the IRSE and proved to be the 
perfect way to end an excellent technical visit. At this point on behalf of the IRSE 
Younger Members I must extend the gratitude of all participants for what was an 
excellent technical visit. The content and organisation of the visit by the Dutch IRSE was 
exceptional, and particular thanks must go to Kirsten Luiten-Loeff, Ronald Bresser and 
Tom Spronk for being such fantastic hosts. 

6 7 
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Dear Editors 

Readers may be interested to see these photos of signalling equipment 
that has recently been retired from service in Singapore after over 
eighty years of service.  This equipment was in use on the Singapore 
Section of the Malaysian railway in Singapore, until 30 July, when the 
line closed between the Southern terminus at Tanjong Pagar and 
Woodlands, in the North of the Island. 

The shunt signal was at Bukit Timah and controlled the exit from a 
rarely used siding onto a passing loop.  The signals at Bukit Timah were 
controlled from a 36 lever style E3 mechanical frame.  Both signals and 
interlocking frame were supplied in 1930 by Westinghouse Brake and 
Signal Co Ltd.  The photograph of the base of a lever frame was from 
Stagmont Crossing.  This was also a style E3 lever frame that controlled 
protecting signals at a level crossing.  There were approximately six 
level crossing keeper’s huts on the line controlling a variety of lower 
and upper quadrant signals.  In one case, at Ten Mile Junction, the 
crossing was protected by colour light signals, operated from a simple 
switch panel in the crossing keeper’ hut. 

The railway was single line, with passing loops provided at Bukit 
Timah.  Tyers electric token instruments were in use for signalling the 
single line sections.  The last train on the line on 30 June was driven by 
the Sultan of Johore.  Closure of the line has attracted much media 
attention and interest in Singapore.  

Martin White (Singapore) 

FEEDBACK 

1 

2 
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London Underground Signalling Upgrade  
 

Bombardier Transportation has been awarded the major 
contract for the Sub Surface Railway (SSR) Automatic Train 
Control (ATC) signalling upgrade for London Underground in 
the UK.  The contract, valued at approximately 354 million GBP 
(approx 402 million euro / $ 577 million US), is a part of London 
Underground's SSR Upgrade Programme (SUP).  Bombardier 
will provide the proven CITYFLO 650 ATC system, its innovative 
communication-based train control (CBTC) technology, similar 
to that running successfully on the Metro de Madrid in Spain. 

The full scope of the contract is for the signalling renewal 
and provision of an ATC system for the four sub-surface lines 
(Metropolitan, District, Circle, Hammersmith & City) of the 
London Underground network.  Carrying 1.3 million passengers 
a day, the lines comprise 40% of the network and carry 25% of 
the total ridership. 

Bombardier will equip the 310 km of track line (40 km in 
tunnels), 113 stations, 191 trainsets, 49 engineering trains and 
six heritage trains by 2018, followed by a two-year warranty 
period.  The main project office will be in London, with 
Bombardier sites in Bangkok, Helsinki, Madrid, Pittsburgh, 
Plymouth, Derby and Reading providing much of the product 
supply and associated engineering works.  Bombardier will 
equip the existing and new SSR vehicles in line with the new 
contract. 

INDUSTRY NEWS 

ON THE MOVE …. 

New UNIFE Director-General 
Philippe Citroën has been appointed the new 
Director-General of UNIFE; it was announced at 
the UNIFE General Assembly on 16 June 2011, 
held in Rome.  His appointment is effective from 1 
July 2011.  Mr Citroën, who for the past nine 
years has served as CEO of Systra, one of the world’s leading 
public transport engineering companies, has a  long-standing 
career in the rail business.   He is a French national.  

Philippe Citroën studied law and politics and has an 
extensive background and experience in the transport sector.  
Prior to his role as CEO of France-based Systra (2002-2011), he 
served as Strategy Director at SNCF (1999-2002), Manager and 
Chief of Staff at RATP in Paris (1993-1999), Special Advisor to 
the French Transport Minister (1990-1993), and in Brussels as 
Transport Counsel at the French Permanent Representation to 
the EU (1986-1990). 

1.  Shunt signal at Bukit Timah  

2.  Lever frame at Bukit Timah  

3.  Tyers single line instrument 
aat Bukit Timah 

44. LLever frame base at 
Stagmont Crossing   
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IRSE MATTERS 

The Wing Award for Safety 
The Institution, on behalf of the rail industry in the UK, makes an 
award each year to an individual to recognise their contribution 
to improving trackside safety.  Nominations for the award are 
sought from all parts of the infrastructure industry – owners, 
maintainers, operators and suppliers.  The award was introduced 
in 1994 to commemorate the life and work of the late Peter 
Wing, a Fellow of the Institution, who during his 31-year career 
made a major contribution to the cause of lineside safety.  Over 
the years there have been many winners representing a cross 
section of companies and roles within companies.  A judging 
panel, led by Les Wilkinson, also a Fellow of the Institution, 
reviews all the nominations received and decides the winner.   

This year, for the second time, they decided there should be 
two winners; John Camp who performs a nights-oriented safety 
role in support of Cleshar Operations principally on London 
Underground, and Simon Henser who is the Rail Director of MPI 
Ltd, a specialist recruitment agency.   

The citations for the award “recognise John Camp’s passion 
and boundless enthusiasm for spreading the safety message and 
he has actively made a difference bringing situations into line at 
the coal face, pioneering local safety road-shows and building in 
a Personal Protection Equipment emergency response into his 
delivery.  He is a unique individual whose attitude considerably 
improves the likelihood of successful outcomes to high-level 
business strategies in safety and he represents many unsung 
heroes who do similar roles.  It is hoped that John's selection for 
the Wing award would highlight the key contribution from 
seasoned, on-the-ground safety professionals without whom it is 
incredibly difficult to bring about meaningful change.”  

For Simon Henser, his citation “recognises his efforts, 
particularly from 2007 when, despite having a good safety record 
within MPI, they were encouraged to further develop the safety 
culture within the company which he took as a challenge.  He has 

great communication skills which he used to great effect by 
encouraging a sustained safety culture within the company, 
building up a fantastic rapport with over 350 workers that safety 
is paramount while working on the infrastructure.  This is 
conveyed by weekly site visits, attending client's safety 
meetings, forums, nightshifts and blockades.  The impact of his 
hard work reflects in the great respect he has from MPI’s workers 
and their excellent safety record.  He adopted the slogan “Think 
Safe, Work Safe, Go Home Safe” which sums up the safety 
culture within the company”. 

The presentation of the two awards, which each consist of a 
framed certificate together with a cheque for £300, was made by 
Francis How, the Senior Vice-President of the Institution and 
Steve Yianni, the Engineering Director of Network Rail, at the 
Modern Railways Innovations Awards ceremony held at the 
Connaught Rooms, London on 24 June 2011.  The Institution is 
very grateful to Modern Railways for hosting the presentation of 
the awards during their Innovations Award ceremony, where the 
principal guest was the British government’s Transport Minister, 
Theresa Villiers.      

Colin Porter, Chief Executive 

Wing Award Presentation:  Francis How, John Camp, Simon Henser and Steve Yianni  

Photo (by Tony Miles) 

Scottish Section Annual Dinner 
It is the time of year again when the Scottish Section have the pleasure of inviting members to take a place at the IRSE Scottish 
Section Annual Dinner on Thursday 10 November 2011.  This is now firmly established as the largest annual rail event in Scotland, 
whilst retaining an informal and friendly atmosphere.  The dinner will be served at 20:00 with guests assembling in the bar area 
from about 19:30 following the lecture in the adjacent room.  

Continuing from previous years’ successful events, we are holding the dinner in the Marriott Hotel, Argyle Street, Glasgow, 
following the November IRSE lecture.  We are grateful to DeltaRail for their financial support for this year’s event, without which 
we would struggle to hold the ticket prices at the preferential rates shown below. 

Ticket prices for IRSE members (all grades including retired members) and licence holders have been fixed at £22 per person, 
and members may be accompanied by one guest at a price of £28.  Owing to the near sell-out numbers attending last year, you 
are urged to respond sooner than the closing date of 31 October to avoid disappointment. 

If you would like to attend the Annual Dinner, please contact Peter Allan, Events Co-ordinator.   
Companies wishing to take a table at the event should also contact Peter for a separate Corporate Booking Form. 
Should you require any further information, please call Peter Allan on 0141 242 8666 or email peter.allan@invensysrail.com 
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MEMBERS LUNCHEON  

(photos: Ken Burrage)  

Members’ Luncheon, 2011 
Who says the IRSE cannot do change!  Well this year, one small 
step was taken with the 13th Annual Members Luncheon which 
was held on 15 June 2011.  It moved from its previous home to 
the Union Jack Club, located just across the road from Waterloo 
Station in London.  Eighty-eight members and staff attended 
what was a very informal, enjoyable and friendly event, and of 
these eighty-eight, thirty-four had been members of the IRSE for 
50 years or more.  For those not familiar with the venue, it is a 
member’s club for all those who have been in the armed forces 
of whatever rank.  It provides, amongst other things, a proper 
bar, as you might expect, with staff who understand the art of 
serving lots of people in a short time without either the till running 
out of change or more seriously, the pumps running out of beer. 

After a brief welcome by our 87th President, Claire Porter 
followed by the saying of Grace, the serious part of the lunch, 
eating, started with a first course of pineapple and prawn 
cocktail, a main course of lamb, followed by apple tart for desert.  
Claire then called for the “Loyal Toast”.  She then pointed out 
that for those “new” 50 year members, they had joined the 
Institution in the year John F Kennedy was inaugurated as 
President of the United States of America, and when the current 
US President was born.  In addition, construction of the Berlin 
Wall commenced and the Russians put the first man into space 
and when, although she did not say it, I can reveal that the 
present IRSE President had not yet been born!  She went on to 
say that one purpose of the lunch was to celebrate those with 50 
or more year’s membership of the Institution.  Looking round the 
room, she could see a common theme – a lot of the people 
present had, and in some cases still did, participate very actively 
in the IRSE – people who had presented papers, organised visits, 
been on licensing, membership or training committees or been 
keen attendees at meetings and visits.  

She went on to describe the activities of a group looking at 
the future direction of the Institution, in a world where trains are 
key information hubs, with a significant part of the “signalling” 
system on-board the train, where the high integrity safety 
elements of the “signalling” could become part of a more 
intelligent, information rich railway management and control 
system.  The theme for the year was “Maximising Performance or 
More for Less” and she went on to describe some of the key 
issues which would be looked at during the year: 

increasing capacity in growing major cities;  

using traffic management systems to get better utilisation of 
our expensive infrastructure investments; 

meeting rising passenger demands with the use of modern 
telecomms technology. 

Finally, she described a number of the events that were planned 
for the year, including the International Technical Convention in 
Singapore and Malaysia. 

The Chief Executive & General Secretary (me) then gave 
some more parochial announcements, reading out apologies 
from a number of members who had been unable to attend.  He 
went on to congratulate Victor Smith, as the longest service Past 
President, having been President in 1974, who was also the 
longest serving member present having joined the Institution in 
1949 (before even the Chief Executive had been born!).  The two 

longest serving members were Ian Foster (ex GEC) and Noel 
Reed (Australia) both of whom had joined in 1948 and who had 
sent apologies for not being able to be present.  There were 
now 90 members with 50 or more years membership and those 
members reaching the 50 years membership hurdle this year 
were Roy Bell, Blair Robinson, and John Gregory who were 
present and Bob Woodhead (South Africa), Richard Stokes, Alec 
Revitt, Colin Beyer, Obadiah Akinode (Nigeria) and Alan Kerr 
who were unable to attend.  

He went on to give some statistics about the total 
membership (4819) and licence holders (just under 6000) and 
described some of the key features of the last year, including the 
publication of a textbook on ETCS.  Also the award of nine 
Hewlett/Fisher bursaries for young members to attend the 
convention in India as a result of the generous bequest received 
from the estate of Frank Hewlett.  He then drew attention to the 
fact that three long-standing members of staff would be retiring 
during the next eight months, Linda Collins, Linda Mogford and 
Linda O’Shea.  He wanted to acknowledge their contribution and 
loyalty to the Institution and its members during their service and 
also wanted to thank all those enthusiastic members who contin-
ued to contribute to the development of the IRSE throughout 
the world.  All present supported these comments with long 
applause.  Finally, he announced, after some negotiation on 
dates, that the next luncheon would be held on 20 June 2012. 

Colin Porter 

11.  FFrancis How (senior Vice--PPresident), Claire Porter (President),   
VVictor Smith OBE (Past President)  

22.  TTables of members, Union Jack Club, London  

33.  JJim Waller (Past President), Colin Porter (Chief Executive), Ray Weedon 
((former General Secretary) and David Weedon (junior Vice--PPresident)  

44.  FFred Kerr (former Council member) and Peter Stanley (Past President)  

ASPECT 2012 Call for Papers 
10-12 September 2012 
ASPECT stands for Automation, Signalling, Performance, 
Equipment, Control and Telecommunications – the themes of the 
international conference organised every few years by the IRSE .   

An important feature of ASPECT is that unlike most of the 
other technical meetings and seminars we run, the programme is 
not pre-determined by the IRSE, it is put together from offerings 
from all parts of our profession who want to share their 
experiences with the world.  The way this is organised is through 
a “Call for Papers” which gives anyone the opportunity to 
propose a paper they would like to present at ASPECT.   

September 2012 may seem a long way off, but to enable us 
to publish the programme for the conference six months in 
advance, the deadline for receipt of proposals from prospective 
authors is 1 November 2011.   

The Call for Papers is now available on the IRSE web-site at 
www.irse.org/aspect, as a downloadable PDF that provides 
information about ASPECT, and 
includes an editable form for 
prospective authors to fill out and  
email back to aspect@irse.org 
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NORTH EASTERN RAILWAY ENGINEER’S FORUM 2011 
“ENGINEERING MODULAR SOLUTIONS” 

The evening of Tuesday 20 September 2011 will be the occasion of the sixteenth annual North Eastern Railway Engineer’s Forum 
to be held in the Walker Suite at the prestigious National Railway Museum in York, United Kingdom.  We promise a warm welcome 
to all engineers and interested parties who are able to attend. 

The Forum was originally set up to get Railway Engineers of all disciplines to carry on talking to each other about problems and 
developments, in spite of the fragmentation of the industry following privatisation. 

Each year we have been fortunate to get sponsorship to enable this event to take place.  We are extremely pleased that the 
Railway Engineering firm Sabre Rail of Newton Aycliffe has generously agreed to underwrite the running costs of the 2011 Forum. 

The Forum has always been a joint venture shared between the five Professional Railway Engineering organisations: IMechE, 
IET, ICE, IRSE & PWI.  They address topics of mutual concern and interest in the running and development of the modern railway.  
In the past we have looked at topics such as: The wheel/rail interface, Controlling Project Costs and Light Rail/Heavy Rail?   

This year to reflect the need for the industry to improve the service to customers, reduce costs, and minimise disruptions, we 
have focussed on the use of Modular Engineering as our topic.  

We have already lined up a group of four interesting and topical presentations which cover the whole spectrum of Railway 
Engineering: signalling, trackwork, electrification and trains themselves.  The running order for the evening will be as follows. 
The audience will gather in the National Railway Museum at 18:00 for tea and refreshments in the Great Hall before entering the 
Walker Suite.  The first two papers will be followed by questions and a comfort break, before the second two papers and questions.  
The evening is expected to finish formally at 20:30.  The speakers and sponsors will then be entertained to dinner as a thank you.  

During the day of the Forum we invite local schoolchildren to participate in fun activities which relate to the main evening topic, 
but explain to a new generation what Railway Engineers actually do and how they do it!  They also get the chance to meet Young 
Engineers who come and help with the activities. 

For further information on the content of the Forum or other queries please contact Richard Gibbon on +44 (0)1904 631840 or 
by email on rhgibbon@gmail.com. 
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The second Minor Railways Section Annual General Meeting was 
held courtesy of Network Rail and sponsored by Green Dragon 
Rail at the South Wales Control Centre, Canton, Cardiff on 
Saturday 18 June 2011, attended by 16 delegates.   The meeting 
started promptly at 10:30 in the state of the art training room 
with the official business of the day consisting of the outgoing 
Chairman’s report where Ian Allison presented our first two years 
in twenty nine action packed minutes, the result being the 
general feeling of “how did we fit it all in?”.  There is a full 
programme of events which is available on the Section part of 
the main IRSE web site.   An interesting fact is that the Section 
has been recruiting on average two new members per event, no 
mean feat?  Dave Helliwell, who is taking over the reins of the 
Section, paid a well deserved tribute to Ian Allison’s travail and 
achievements as our first Section Chairman.   That wrapped up 
the official part of the day with the AGM business concluded. 

Three papers were submitted by Section members for 
reading at the AGM, the first by Dominic Beglin of Peak Rail, who 
presented a paper entitled “Making the Link” updating us on the 
trials and tribulations of remaking the link between Peak Rail and 
Network Rail at Matlock station.   This was followed by our new 
Chairman Dave Helliwell who updated us on the Minor Railway 
“Guideline Documents” progress, which are coming along nicely 
and will be a valuable asset to minor Railway S&T staff as the 
documents develop.  The final paper picked up on a “Trackworker 
Safety” theme started by Ian Allison and presented by Ian 
Hughes, describing the rationale behind the proposed Minor 
Railway Safety Passport Scheme. 

On conclusion of lunch a paper was presented by Jamie Pace 
the Assistant Signal Maintenance Engineer called “Newport Area 
Signalling Renewal Technical Brief”, which brought us all up to 
date on the history, progress and future plans for the control 
centre.  The upgrade of signalling at Newport and Severn 
Tunnel, the unusual “pull cord” safety device used in the Severn 
Tunnel, and an outline of the future schemes at Cardiff and Radyr 
which will upgrade the remaining signalling on the Cardiff Valley 
lines and the lines down to Bridgend via the Vale.    

Also illuminating was the scope of the centre’s control in 
future when it takes in North and Mid Wales routes.   The day at 
the centre concluded with a tour of the Westlock interlocking, 
the joint control, the signalling operating floor (with Westcad 
control and display system) and the signalling simulator, guided 
by SSM Colin Holmes and Eddie Michel, Route Control Manager.  
Our thanks to them and to Adrian Thear (Network Rail Area 
General Manager Wales & Marches) for facilitating the visit which 
was interesting, informative and hands on. 

Members of the group re-assembled at Barry Town Station at 
18:30hrs for a “Gavin and Stacey” tour of Barry and Barry Island 
taking in some of the familiar landmarks shown on the popular 
BBC series.   “Dave’s Coaches” were booked solid so Green 
Dragon Rail provided one of their buses for the tour. 

Sunday 19 June, again courtesy of Network Rail, Cambrian 
Transport and sponsored by Green Dragon Rail, saw the 
delegates assemble at Barry Island Station, home of Cambrian 
Transport, the site operator, where we were met by the MD, 
Mr John Buxton, Dr Mark Lang and Mr Brian Mills.   John gave a 
presentation outlining the history of the site, the operation and 
the future plans to develop the location as whole for the benefit 

MINOR RAILWAYS SECTION 
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of the company, visitors and the area in general.   The plans are 
ambitious, forward looking and see the railway operation 
projected to Barry Dock station and eventually out through the 
tunnel to the former Barry Pier station and a link with the steamer 
line which operates the historic paddle steamer Waverly.   
It seems to be an aspiration to link up with the preserved line 
on the English coast and have a round trip Barry to Barry with a 
channel crossing.   It sounds very exciting and the Section wished 
them well with it.   

We then travelled by service train to Barry Town station to 
visit the Network Rail box and were treated to an operating floor 
visit and a look under the box.   The box is a former Barry Railway 
building dating from 1897 erected by Evans O’Donnell, the Barry 
Railway’s signalling contractor.   Re-locked in 1957 using a VT 5 
frame of GWR descent, the box has been re-locked since and 
now contains 77 levers, working Track Circuit Block to Cardiff 
and Absolute Block to Aberthaw.   The electrical interlocking 
element has been moved from the bottom of the box to a 
Relocatable Equipment Building on the other side of the line.   
The box also has an interesting Railtrack copy of a GWR no entry 
sign on the door.   Thanks for this part of the visit go to Mr Lynn 
Bearcroft the Local Operations Manager , Glyn Hopkins Assistant 
Signal Section Manager and Karen Eustace the Signaller. 

We then returned to Barry Island where we joined the charter 
DMU kindly provided by Cambrian Transport for a trip over the 
causeway on their metals to Woodham Halt where the delegates 
walked back to the junction with Network Rail to see the derailer 
and the innovative point and FPL installation worked from two 
hand levers, a novel idea to keep costs low on minor railways. 

The party then returned to the Island station on the DMU and 
that concluded the day.   Our thanks to all mentioned in the text 
and those I have inadvertently forgotten to mention.  It would be 
remiss of me not to mention the Section organiser of this weekend 
Dr Liesel von Metz who worked tirelessly to pull it all together 
and to ensure the excellent two days went off without a hitch.    

If you wish to get involved with the Section and be included 
on our updates please e mail me at ian@4greendragon.com.   
We would love to see you at our events. 

Major Ian Hughes TD 
Editor’s Note: For details of the rather complex geography of the 
Barry Island Railway and its relationship to the National Network, 
call up the “Barry Island Railway” entry in Wikipedia. 
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1.  Members and guests inspect the Technician's Terminal for the Westlock 
IInterlocking at the South Wales Control Centre in Cardiff. 

22. SSignallers overview of the Newport Area at the South Wales Control Centre 
in Cardiff.  

3.  Major Hughes operating the Signaller’s Simulator.  

4.  Members and guests receive guidance as to the operation of the SSignaller’s 
Simulator.  

5.  Members and guests about to board the charter DMU provided by 
CCambrian Transport at Barry Island Station. 

66. OOutgoing Chairman Ian Allison (right) hands over to incoming Chairman 
David Halliwell (left) at the AGM.  

7.  A  national network train arriving at Barry Island Station.  

8.  John Buxton, MD of Cambrian Transport, provided an informative 
ppresentation. 

99. AA view from the charter DMU on the Cambrian Transport metals heading 
toward Barry Island Station.  

10.  Jamie Pace, Assistant Signal Maintenance Engineer at Cardiff, explains 
aabout the Westlock Interlocking. 

111. BBarry SSignal Box Operating Floor. 

112. BBarry Signal Box Mechanical Interlocking. 

113. TThe old and the new, LED signal head aand a mechanical signal! 

114. MMembers and guests inspect the points within the Cambrian Transport site. 

Photos:  
Ian James Allison  
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RECRUITMENT     
To advertise call Claire:       +44(0)20 7878 2319  e-mail: Claire.Barber@tenalps.com  

MGB
INTERNATIONAL INTERN

Signalling Design Engineers
Permanent Way Design Engineers 

Competitive salary + benefi ts

Location fl exible, preferably Swindon, York, Plymouth,
Birmingham or Glasgow

Scott Wilson is now part of URS Corporation – a leading provider of 
engineering, construction and technical services for public agencies and 
private sector companies around the world. Having recently added a number 
of high profi le new rail contracts to an already diverse project portfolio 
that includes London Crossrail, we can offer exposure to some of the most 
complex and exciting engineering challenges across the UK and beyond.

We have opportunities for Signalling and Permanent Way Design 
Engineers at all levels. To make the most of these opportunities visit 
www.urs-scottwilson.com or email jo.cavedon-taylor@scottwilson.com 
or call 01256 310608 with any questions.

URS Scott Wilson is an equal opportunities employer.

In 2012 URS Scott Wilson will become URS. URS-SCOTTWILSON.COM
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To advertise call Claire:      +44(0)20 7878 2319 e-mail: 
Claire.Barber@tenalps.com  

IRSE CENTENARY YEAR  

YOUNGER MEMBERS  
TECHNICAL PAPER COMPETITION  

 
The IRSE is offering Younger Members the chance to submit 
a technical paper of merit to celebrate the Centenary year 

of the Institution. 

 
If your paper is judged by the IRSE to be of outstanding quality 
you will have the opportunity to: 

 
Benefit from a share of a substantial prize fund of £1000 
including a top prize of at least £500; 

Present to the ASPECT 2012 Conference to be held in 
London from 10-12 September 2012 with your paper 
appearing in conference proceedings; 

Publish your paper in IRSE NEWS.  

 
Here is your opportunity to produce a  paper about a subject 
you are familiar with.  The guideline length is 1000 to 2000 
words.  This is open to all members of the IRSE who consider 
themselves to be part of the Younger Members community, 
e.g. within the first ten years of your railway career.   

There is no restriction regarding topics other than the 
requirement for your paper to be of high technical merit and 
within the field of Railway Signalling and Telecommunications; 
it can feature topics based on past experience or be a look 
forward to future technologies; equally it could focus on your 
personal experiences. 

 
ASPECT 2012 is an international conference providing 

attendees with technical papers from some of our industry’s 
leading experts.  Presentation at this event is not compulsory 
and a range of other options would be discussed with you.  

In recognition of the international nature of this competition, 
individual Country Vice Presidents will be on hand to support 
younger members based outside of the UK. 

 
To enter a paper, simply submit your completed transcript 

to hq@irse.org by 30 April 2012.  

 
Please visit the IRSE website on http://www.irse.org to 

learn more about the competition, the IRSE centenary year and 
ASPECT 2012.  

If you have any further queries about this competition, then 
please contact younger.members@irse.org  

Younger Members Competition 

ANNOUNCEMENTS 

Ansaldo STS  
takes you places 

www.ansaldo-sts.com

Ansaldo STS is one of the 
world’s leading developers 
of railway signalling and 
transportation solutions. 

We deliver innovative solutions that provide 
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MEMBERSHIP  MATTERS 

Current Membership Total is 
4674 

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

Fellow 
Moser A GSM R Switzerland  
Sims P Invensys Rail  

Member 
Chohan K Docklands Light Railway  
Hanney D UTS Rail   Australia  
Ng T K Atkins China  Hong Kong  
Salvisberg A Siemens Mobility Switzerland  
Van den Broek B ProRail AKI Netherlands 
van Kempen P Movares  Netherlands 
van Rooy O C Min of Infrastructure  Netherlands 
Wiedmann W Burns Engineering   

Associate Member 
Andrades J Invensys Rail   Australia  
Atwal N MTM Australia  
Baldrey B J Thales Group  
Chiranjeevi R WS Atkins India  
Kill A A Docklands Light Railway   
Kossen F Verebus Engineering  Netherlands  
Maxwell M Network Rail  
Petchey L R O Delta Rail  
Rosbrook M ALSTOM IRELAND Eire  
Singh U Ansaldo STS Australia  
Somhorst V B ProRail  Netherlands  
Verbraak A ProRail  Netherlands  
Wilson  D J Network Rail   

Accredited Technician 
Lopez R A London Underground  
Mansfield  V  May Gurney  

Associate  
Adam J Network Rail  
Allison A M RailCorp Australia  
Ben Hassine A Network Rail  
Biliaminu Y London Underground   
Brightmore I FGW  
Burrows S R AURECON Australia  
Connor P R PRC Rail Consulting   
Cooper P Zircon Software   
Cranley J R Aurecon Australia   Australia  
De Jongh R Verebus Engineering  Netherlands  
Doraisingam R A CAFSantana Spain  
Grizzle M L Network Rail  
Hua S Network Rail  
Hubbard P J Locomotive Services   
Hunt B Zircon Software   
Lentell J S M -  
McGonagle P Lightsource  
Mitchell D L Queensland Rail Australia  
Nwagbara V London Underground   
Overton A K Network Rail  
Salter T The Railway Engineering Co.  
Staas I Verebus Engineering  Netherlands  
Stephens E Bentley Systems  
Storey M R Nexus Rail HQ  

Student 
Warshaw I M Tube Lines   

TRANSFERS 

Member to Fellow  
Miller G Dept. of Infrastructure Australia  

Associate Member to Member  
Fozard J Balfour Beatty Rail Technologies  
Gibbons C Network Rail  
Goitsemang M AECOM Australia Australia  
Haris N A O’Donnell Griffen Australia  
Morecroft S H Thales   
Wright S Invensys Rail  

Associate to Member 
Hardwick I WESTNET RAIL Australia  

Holder M J London Underground  
Accredited Technician to Associate Member 

Franklin  S Network Rail 
Turner C Signal Maintenance 

Associate to Associate Member  
Hughes TD I M Green Dragon Rail   
 
 

RESIGNATIONS    
Cotton JH 
Upton RN 
Lakson M 
Outhwaite KE 
Townsend PJ 
Dinsdale B 
Chapman TW 
Brown IR 
Cygler ME 
Quah EC 
Jessop DS 
Wilson CPT 
Hurdle TJ 
Pettit GT 
Cowl LM 
Tonkin DJ 
Littlewood CA 
Pow I 
Hooft EH 
 
 

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

Perkin  B  Fellow 

RE-INSTATEMENTS 
Taylor CC 
Ogunbawo BA 
Walsh WG 


