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“The Institution of Railway Signal Engineers” 
Locomotive Nameplate 

Members will be interested to know that the nameplate 'The Institution of Railway 
Signal Engineers' from the Class 37 locomotive, 37232, has recently been transferred to 
the Institution by the UK’s Railway Heritage Committee and arrangements are being 
made for it to be presented to us at a suitable occasion.  An article about the history of 
the nameplate will be included in a future IRSE NEWS. 

Colin Porter, Chief Executive 
Photo:  Steve Lee 

REGISTRANT LOGOS REVAMPED 
All individuals registered with the Engineering Council are entitled, and indeed encouraged, to use 
their own personal registrant logo, as a means of emphasising their professionally qualified status.  
To bring these in line with current branding the existing Engineering Technician (EngTech), Incorporated Engineer (IEng) and 
Chartered Engineer (CEng) logos have been refreshed and updated.  At the same time, a new logo for those holding ICT Technician 
(ICTTech) status has also been created. 

The official logos are intended primarily for use by registrants in correspondence and on business cards.  The conditions of use are 
such that they can only be directly associated with the name of an individual registrant and not with that of an organisation such as a 
company or partnership.  Jon Prichard, Chief Executive of the Engineering Council says, “We are aware that many of our registrants 
appreciate having a logo to use on business cards and other correspondence.  The logos provide confidence to employers, clients and 
wider society by demonstrating that the individual holds professionally qualified status, has had their skills and knowledge verified, 
follows a code of conduct and is committed to the engineering profession.”   

To download the new logos from https://ws.engc.org.uk/logoorders/ registrants will need to provide simple information verifying 
their registered status.  NB: Incorporated Engineers should note that these are official registrant logos and not the same as the “I am 
proud to be an IEngineer” signature block that has been created as part of the IEng promotional campaign.  Incorporated Engineers 
wishing to also use the campaign signature block will find it at:  
http://www.engc.org.uk/professional-qualifications/incorporated-engineer/registrant-signature-logo 
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Having been able to attend the Convention this year in Singapore and Kuala Lumpur, 
I am one of many who have had time to reflect on the events and experiences when 
visiting these countries.  In early 2012, you will have the opportunity to read about 
these experiences from a variety of members who have volunteered to put pen to 
paper.  It certainly was a worthwhile trip from a professional and technical point of 
view.  I would also urge you to attend the next Aspect Conference and Convention in 
London, which will coincide with celebrations of the 100th Anniversary of the IRSE 
next year.   

We welcome Harry Ostrofsky from South Africa to the Editorial Team in this issue, 
who has volunteered to take on the role of Assistant Editor (Africa).  Harry is an 
experienced and well respected engineer and a great supporter of the IRSE in Africa 
and around the world, as a regular attendee of the Conventions.  Please support him 
in his new role, along with the other Assistant Editors around the world. 

The editorial team is always pleased to receive news and views from the 
membership in order for this publication to remain 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 high quality publication with regular contributions of 
technical papers, articles, pictures and feedback from the membership and the global 
industry.  A big thank you to all those who chose to provide items on a regular basis.  
The Editorial Team of the IRSE NEWS would like to wish you all a Merry Christmas 
and a prosperous New Year.   

The Editor 
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INTRODUCTION 
This paper explores the issues surrounding a signalling and 
control solution for the Crossrail (CRL) project in London.  The 
project presents some interesting challenges both technically 
and organisationally, and the process of making a choice of 
solution for the signalling has involved assessing and balancing a 
range of technical and commercial risks.   

This process continues, and the paper reflects the position as 
at the time of writing (the end of September 2011).  

THE CROSSRAIL PROJECT 
Crossrail is the new high frequency, convenient and accessible 
railway for London.  It will link Heathrow Airport, the West End 
shopping district, the East London suburbs and the financial 
districts in the City of London and Canary Wharf, and provide 
transport interchange to London Underground and Docklands 
Light Railway networks.   

The scheme will bring 1.5 million people within 45 minutes of 
London’s business centres and facilitate 30 000 jobs in central 
London and the business district at Canary Wharf.  It will deliver 
substantial economic benefits in London, the South-East and 
across the UK, bringing estimated benefits to the UK economy 
of at least £50 billion.   

The Crossrail project creates a new tunnel across London 
from west to east, linking the Great Western Main Line with the 
Great Eastern Main Line, with a branch to Abbey Wood on the 
North Kent Line.  The full extent is shown in Figure 1.   

The link is formed by 21 km of new tunnel under Central 
London with new stations created at Paddington, Bond Street, 
Tottenham Court Road, Farringdon, Liverpool Street, 
Whitechapel, Canary Wharf and Custom House.  Provision has 
also been made for a new station at Woolwich should funds 
become available.   

The project also includes extensive works on the existing 
network to accommodate Crossrail services.  These include a 
new flyover at Stockley to allow the service to Heathrow to be 
increased, a new dive-under at Acton to remove conflicting 
freight train moves and new junctions at Portobello and Pudding 
Mill Lane.  Platforms will be extended to accommodate ten car 
trains and significant improvements carried out at several 
existing stations.   

A new fleet of 63 trains will be procured.  These will be fixed-
formation ten-car sets with open, wide gangway connections.   
A new depot will be constructed at Old Oak Common to 
accommodate these trains.   

Crossrail Services 

On completion, Crossrail services will operate at the frequencies 
depicted in Figure 2. 

The central operating section running from Paddington to 
Whitechapel will support a peak service frequency of 24 trains 
per hour (tph) with 14 tph reversing at Westbourne Park.  To the 
east, the peak services will split at Stepney Green with 12 tph 
serving Canary Wharf and reversing at Abbey Wood station and 
the remaining 12 tph to Stratford and on to Shenfield.  Services 
will operate seven days a week and the intense timetable results 
in Crossrail utilising the full 24 tph capacity in the central 
operating section.  This has been an important factor in 
informing CRL’s signalling solution. 

In particular, experience in London shows that new railway 
services attract new passengers and that growth can exceed 
expectations.  It is therefore important to have capacity for 
future growth.   

Outside the central operating section the Crossrail services 
replace existing inner suburban London train services.  These 
services currently operate on the Great Western Main Line to/
from the existing Paddington station and on the Great Eastern 
Main Line to/from the existing Liverpool Street station.  When 
Crossrail opens, 10 tph will run from the central operating 
section out on to the Great Western, and 12 tph will run out on 
to the Great Eastern between Stratford and Shenfield. 

ORGANISATION 
Crossrail is being delivered by Crossrail Limited (CRL), which is a 
wholly-owned subsidiary of Transport for London.  Funds are 
being provided by two sponsors, Transport for London and the 
Department for Transport.  The two funding organisations have 
expressed their requirements for the project through the 
“Sponsors’ Requirements.”   

Infrastructure management for the new railway and stations 
will be divided between Network Rail (NR), Rail for London (RfL) 
and London Underground (LU).  The new railway will be 
delivered under the Railway Interoperability Regulations (RIR) 
and the Railway and Other Guided Systems (ROGS) regulations.  
The existing railways that form part of the project will continue 
to be managed by Network Rail.   

The current arrangements are shown in Figure 3. 
The new works in the central section will be procured by CRL 

through a large number of separate contracts (more than 100).  
The improvements to the existing rail network (known as the  
“on-network works”) will be procured by Network Rail to output 
specifications issued by CRL.   

Signalling Choices for Crossrail 
By Paul Robins and Jonathan Osgood  
Paper to be read in London on 7 December 2011. 

The authors are respectively: 
Head of Signalling and Control, Crossrail 
and Signalling Manager, Crossrail  
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above:    
Figure 1 The Crossrail programme 

 

right:    
Figure 2 Crossrail services 

 

below:    
Figure 3 Infrastructure managers 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 173  |  DECEMBER 2011  4 

DECEMBER TECHNICAL PAPER 
The new train service will be operated by a Train Operating 

Company (TOC) appointed by RfL.  In the meantime RfL act as a 
“proxy” TOC in terms of expressing the requirements of the 
operator.   

It will be immediately apparent that the project has to be 
delivered through a complex network of interested organisations 
and contractual relationships, with some organisations acting 
both as delivery agents and as future operators and infrastructure 
managers.  The technical choices that the project makes have to 
be understood in this context.   

Budget 

Funding for the project is set at £14.5 billion, coming from a 
variety of sources including the UK government and Transport for 
London.   

Programme 

Statutory powers to construct Crossrail were granted through the 
enactment of the Crossrail Act in July 2008 and since that time 
land has been acquired, designs progressed, major civil 
engineering contracts awarded, advanced works have 
commenced and significant progress has been made on site.  
Attention is now shifting to the procurement of the rolling stock 
and railway systems.   

The Sponsors have prescribed a phased opening strategy 
that will see Crossrail trains being introduced from 2016 to 2019, 
initially on the Great Eastern as eight-car sets, with the main 
central operating section operational from 2018 with ten-car sets.  
It is expected that the service will require a fleet of around 60 
trains.   

The Rolling Stock and Depot (RSD) are being procured as a 
privately financed project for a period of 30 years, and include 
performance and maintenance of the train fleet including the on-
train signalling equipment supplied by the lineside signalling 
supplier.   

The structure of the RSD contract requires certainty over the 
signalling system and its interface to the train.  The signalling 
programme is therefore driven by the need to deliver a detailed 
interface specification nine months before final award of the RSD 
contract at the end of 2013, so that this specification can be 
included in the contract.  In order to achieve this, the signalling 
contract will be awarded in August 2012 following an invitation 
to tender at the end of 2011.   

The programme is also driven by the need to engage with NR 
to develop interfaces at the east and west ends of the Central 
Section, and in particular to work with their ETCS contractors to 
develop an interface at the western end.  NR intends to appoint 
these contractors early in 2012.   

Requirements 

The Sponsors have specified an opening service frequency of 
24 tph in the central operating section with capability for expansion 
to 30 tph to respond to demand growth.  A punctuality target of 
95% of trains arriving within five minutes of right time has been set.   

These service and performance requirements necessitate 
Automatic Train Operation (ATO).  CRL’s analysis of the capacity 
of the turnback points at Westbourne Park and Abbey Wood 
also drives a need for driverless reversing - the train will proceed 
from the arrival platform into the turnback siding and back into 
the departure platform whilst the driver is walking through the 
train.   

The ventilation, safety and accessibility requirements include 
platform screen doors.   

It has obviously been necessary to define more detailed 
requirements and this has been done by working with the 
operators to develop a suite of Concepts of Operations, which in 
turn have lead to a suite of Signalling Operating Principles.  
These Principles have informed a requirements specification for 
inclusion in the signalling contract.  

TECHNOLOGY CONSIDERED 
Crossrail is declared as “interoperable” under the Railway 
Interoperability Regulations, so the default position would be to 
select an ETCS signalling solution so as to be compliant with the 
Control Communications and Signalling Technical Standard for 
Interoperability (CoCoSig TSI).  However it rapidly became 
evident that such a solution introduced the need for develop-
ment of novel solutions to meet Crossrail’s requirements for 
ATO, platform screen doors, driverless reversing and ultimately a 
30 tph service.  All these features are available in existing 
Communications-Based Train Control (CBTC) solutions from 
several suppliers - but these systems are of course not compliant 
with the TSI.   

In parallel with the studies that CRL has been carrying out, 
NR has being evolving their own policy for the roll-out of ETCS 
on the Thameslink and Great Western upgrade projects.  As part 
of Thameslink, the DfT have contracted the rolling stock supplier 
to develop an ATO solution using ETCS as the Automatic Train 
Protection system.   

CRL in agreement with the sponsors have followed a “twin-
track” approach in which development of the design was based 
on ETCS, with a CBTC solution kept in reserve.  The aim was to 
demonstrate that the risk profile of ETCS was reducing, and at 
some point in 2010 to drop the CBTC option.   

Unfortunately the re-scheduling of NR’s Thameslink 
programme has given rise to a situation where instead of it 
happening in advance of Crossrail, the two programmes now run 
exactly in parallel.  This has led to the ETCS risk profile 
increasing rather than reducing.   

CRL have conducted a rigorous analysis of the risks 
associated with the different options, including a financial 
analysis taking into account the effects of a delay to the 
introduction of service, or a start of service at reduced capacity 
due to technical problems with the signalling.   

The risks have been objectively identified and assessed by 
teams of signalling engineers within CRL and NR and subjected 
to review by the DfT.   
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Since the starting point of the analysis was a “presumption in 
favour” of an ETCS-based solution, CRL’s analysis has inevitably 
focused on the risks inherent in adopting such a solution for 
Crossrail compared with the risks for a CBTC solution.  The 
analysis given below may read like a litany of potential problems 
with ETCS, but it is specific to this project and is not a general 
criticism of ETCS; nor does it imply that ETCS is not the most 
appropriate solution for other projects.   

ETCS RISKS 
CRL’s starting point was to assess the implications of adopting a 
TSI-compliant ETCS Level 2 signalling system for the central 
operating section.  CRL identified the following key issues with 
this technology:  

 developing ETCS Level 2 for ATO functionality; 

 GSM-R reliability and performance for high density services; 

 Platform Screen Door communications;  

 constrained expansion capability. 
 
We take each issue in turn. 

Developing ETCS Level 2 for ATO Functionality 

There is no standard for ATO systems and they are therefore 
bespoke from each manufacturer and designed to work with that 
manufacturer's ATP and track to train transmission systems.  In 
some cases the ATO and ATP are integrated in the same 
hardware, in others they are separate but with a bespoke 
interface between them.   

These bespoke systems also use dedicated radio systems, 
commonly based on the 802.11 specification to provide the high 
reliability and performance needed for CBTC.   

Therefore requiring any manufacturer to produce an ATO 
that can use ETCS as the ATP and GSM-R as the transmission 
medium requires by definition that they undertake development 
work, with the associated costs and risks.  Furthermore the 
solution will be unique to that manufacturer and their ATO system.   

This unfortunately means that although the DfT and NR will 
develop a solution for Thameslink, it will be unique to the rolling 
stock and signalling suppliers awarded the Thameslink contracts.  
CRL will have to conduct a new procurement and cannot, of 
course, guarantee to end up with the same suppliers.   

ATO systems are usually designed not to be safety-critical, 
relying on the ATP to stop the train if an ATO failure would cause 
the train to enter a dangerous situation.  However, to avoid this 
ATP intervention happening in normal service, the ATO system 
must be designed to take full account of the functioning of the 
ATP.  Thus any ATO system will need modification to work with 
ETCS to reflect that system’s speed control and intervention 
curves.   

The studies carried out for Crossrail (and later for NR for 
Thameslink) showed that, to achieve the required capacity, the 
ATO would have to drive the train past the first warning curve in 
ETCS.  This gives rise to safety and human factors issues since 
either the warning must be suppressed in ATO mode - a 
modification to the ETCS safety case - or the driver must ignore 
the warning, in contravention of the rules when driving in manual.   

Any such system would also require the development of rules 
and procedures to manage normal and degraded modes.  These 
would be unique and novel, whereas if a supplier's existing 
solution is adopted, the rules and procedures from previous 
applications can be used and adapted as necessary.   

As far as transmission is concerned, the ATO needs 
additional information beyond that provided by ETCS.  The 
solution proposed by Network Rail is to make use of “Packet 44” 
of the standard ETCS message to transmit this data.  However it 
will be the Thameslink rolling stock supplier’s responsibility to 
develop an ATO solution and specify the required contents of 
Packet 44.  This will not happen in the timescale required for 
award of the Crossrail signalling and rolling stock contracts.   

Network Rail has recently undertaken a series of trials to 
demonstrate the feasibility and performance of an ETCS + ATO 
solution in a simulated environment.  This work should also lead 
to the earlier issue of a standard for Packet 44.  The outcome of 
these trials was awaited at the time of writing and may lead to a 
reduction in CRL’s perception of the risk profile of this solution.   

GSM-R Performance for High Density Services 

Crossrail will use Network Rail’s existing GSM-R network.   
The MSC (Master Switching Centre) and BSC (Base Station 
Controller) are existing equipment already purchased by 
Network Rail.  The RBC (Radio Block Controller) and BTS (Base 
Transmitter Station) will be provided as part of the Crossrail 
project.   

CRL has concerns over the use of GSM-R to support a high 
frequency metro-style service.  Our analysis shows that there 
would be relatively frequent minor delays caused by calls being 
dropped at the transfer between cells or at other locations.  
These delays are not expected to contribute significantly to the 
normal punctuality target of 5 minutes delay, but it is very likely 
that frequent small delays will arise in the range 0 to 5 minutes.   

For a railway that operates at a timetabled headway of 2½ 
minutes (and in future 2 minutes), any small delay in the range  
0 to 5 minutes will delay more than one train and may have an 
impact on up to 10 trains.  This is an example of where 
performance that is adequate for a lower density main line 
railway is not acceptable on a high-frequency metro.  Although 
CRL are working to a 5-minute delay target, this does not mean 
that smaller delays are acceptable, because they will cause 
irregularities in the train service and consequent bunching and 
overcrowding of trains.   

Platform Screen Door interlocking 

The Sponsors have specified that the Crossrail underground 
stations are fitted with full height Platform Screen Doors (PSDs) 
for safety and operational reasons.  The doors are an integral 
part of the ventilation design and have allowed the size, and 
hence the cost, of the ventilation system and its associated civil 
infrastructure to be reduced by preventing the loss of air 
through stations.   

The opening and closing of the doors is linked to the 
opening and closing of the train doors via the signalling system.  
The effective operation of the interface is safety critical, and the 
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efficiency and quality of communication has a direct impact on 
performance (particularly dwell times) and on the timetable. 

CRL has concerns about the speed of data transfer via ETCS 
for PSDs opening and closing.  This section quantifies the issue 
and alternative communication methods.   

The following functionality is required for operation with 
platform screen doors: 

 Preventing a train from entering a station if the PSDs are 
open. 

 Bringing a train to an immediate halt if it is moving in a 
station where the PSDs are open. 

 Allowing the PSDs to open only when the train is proved 
stationary and aligned.  

 Synchronising the opening and closing of the PSDs and train 
doors. 

 Allowing a train to depart only when the train doors and PSDs 
are proved closed.   

The functionality required by 1, 2 and 5 above necessitates that 
the movement authority given to the train is altered and so 
needs to be implemented by either the interlocking or the Radio 
Block Controller.  This restriction means that the information has 
to pass through GSM-R.  Thus “Doors closed” and the 
movement authority to allow the train to depart must be passed 
by GSM-R.   

The exact timings are dependent on NR’s GSM-R system and 
its architecture, but worst case communications delays could be 
12.5 s.  Introducing these delays into the opening and closing of 
the PSDs is clearly unacceptable, as is stopping the train if it is 
moving while a PSD is open.   

The opening of the doors (3 and 4) could be implemented in 
one of two ways:  via the ETCS; or via a bespoke system. 

Use of ETCS has similar delay issues to those described 
above. A bespoke system (which could only be used for functions 
3 and 4) would require the following: 

 a safety critical device in each station to process the input; 

 a high speed radio communications system between the train 
and the station;  

 a protocol for the train to log in to the safety critical device 
and command the doors to open. 

CRL considers that the development and approvals risk for such a 
solution is significant and that CBTC systems are capable of 
providing the functionality without such development.   

Constrained expansion capability 

Crossrail has been developed with due consideration for the 
future expansion of the railway to accommodate increased 
passenger demand.  The Sponsors have specified that, “The 
signalling system design should not make unduly difficult any 
increase in frequency in the Normal State of Operation up to a 
maximum of 30 tph utilising 200 m trains within the design life of 
the installed system.” 

A study carried out by Invensys Rail for CRL in 2009 
suggested that 140 s headways were the best that could be 
achieved with ETCS Level 2.  With ATO this headway would 
permit a service of around 23tph, allowing a 10% margin.   

The use of “virtual” block sections in some stations would 
improve this headway to 120 s, permitting a service frequency of 
up to 27 tph.  This would require development of ETCS, to 
provide the virtual block section capability in which the train 
reports its position to the trackside system which then uses this 
information to derive a more accurate position for the train.   

To increase capacity to 30 tph would require an equivalent to 
a CBTC system such as ETCS Level 3 which has not been 
developed.   

CBTC RISKS 
Given the challenging service frequency and performance 
requirements and requirement for the use of proven technology, 
CRL has considered a CBTC solution.  These systems are used in 
metro railways across Europe and provide proven in-service high 
frequency, high density capability with integrated ATO and the 
ability to interface with PSDs.  The Sponsors have accepted 
CRL’s recommendation to proceed on this basis.   

Of course such a solution is not risk-free.  The principal risks 
are: 

 the need for a derogation from the CoCoSig TSI; 

 the need to interface with ETCS-based and conventional 
signalling on NR at Portobello Junction and Pudding Mill 
Lane; 

 having AWS/TPWS, ETCS and CBTC systems on the same 
train; 

 having different rules, regulations and procedures in the 
Central Operating Section compared with the NR sections.   

Derogation 

The derogation from the CoCoSig TSI has to be granted by the 
European Union.  CRL has worked with the DfT to demonstrate 
that a case for derogation can be made and the request has now 
been submitted by the DfT.  A response is expected from the EU 
before the end of 2011.   

If the derogation is not granted, Crossrail will become 
dependent on NR’s ETCS + ATO development programme and 
the associated GSM-R upgrades.   

Network Rail Interfaces 

In order to transition between train protection systems there has 
to be some overlap between NR and CRL signalling systems.  
This overlap occurs between Portobello Junction and 
Westbourne Park on the Great Western, where the transition 
takes place “on the move,” and between Pudding Mill Lane 
Junction and Stratford station on the Great Eastern, where the 
transition takes place whilst the train is standing in Stratford 
station.   

These overlaps are not dual-signalled; the NR signalling is in 
control, and CRL’s signalling is overlaid so as to pick up the 
movement authorities generated by NR and transmit them to the 
train when it has made the transition into CRL signalling.   

CRL and NR are working closely together to define these 
interfaces in some detail before contracts are awarded.  This 
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includes a detailed analysis of the various failure modes to make 
sure that failures at the transitions do not cause disruption to 
Crossrail or main line NR services.  The design will also be 
informed by the work currently underway between NR, the 
Association of Train Operating Companies and the Railway 
Safety and Standards Board to define principles for transitions 
between different signalling systems, and any agreements 
reached on the aspects to be displayed when signals are 
suppressed.   

Based on these agreed interface specifications, NR and CRL 
contractors will cooperate to develop detailed designs from late 
2012 onwards.   

Trains 

Whilst there are risks associated with having more than one 
signalling system on a train, this situation is far from rare and the 
industry is used to managing these risks.  ETCS is specified to be 
able to handle these situations.   

Rules and Procedures 

The Central Section of Crossrail will have many rules and 
procedures different from the national network.  This is driven by 
the needs of safe operation in a tunnel environment.  As 
explained above, the operators have developed concepts of 
operations from which these rules can be produced, with the aim 
of making as much use of existing standards as possible. 

The user interface to the CRL signalling system will be 
configured to correspond as far as possible to NR and ETCS 
standards.   

As NR develops its standards for ATO through the 
Thameslink programme, CRL will attempt to adopt them for 
Crossrail where practicable.  

CONTROL 
As with the signalling, Crossrail had a range of different potential 
solutions for control.  Broadly speaking these boil down to three 
options, as follows: 

 Integrate control with the Great Western in the new Thames 
Valley Signalling Centre at Didcot; 

 Integrate control with the Great Eastern in the existing IECC 
at Liverpool Street; 

 Provide a new control centre dedicated to the central 
operating section. 

After detailed analysis CRL has decided to pursue the third 
option.  The new control centre will be located in a building to 
be constructed by NR at Romford, which will also accommodate 
one of NR’s future control centres, taking over from the existing 
IECC at Liverpool Street after Crossrail is open.   

This decision was driven principally by three factors: 

 the operators’ desire to retain control within the London area; 
 lack of space at Liverpool Street coupled with NR’s long-term 

aim to migrate control to Romford; 

 the special requirements of the central operating section, 
particularly in terms of handling emergencies.   

The new control centre will provide control of signalling, 
ventilation and traction power.  The train operating company 
and the maintainers will also be accommodated, so as to provide 
a truly integrated control for the end-to-end Crossrail service.   

To provide common information for this population in the 
control centre, a large overview display (mimic diagram) will be 
provided covering the central operating section and its 
approaches.  The same view will be made available at other 
locations for use by, for example, the emergency services.   

Consideration is being given to provision of a back-up 
control centre to provide continuity of control in the event of 
evacuation of the main control centre.  The location of this has 
yet to be decided.   

AUTOMATIC ROUTE SETTING AND 
REGULATION 
Crossrail will require very tight regulation in order to integrate 
central section services effectively with services on the existing 
network.  CRL are therefore specifying a high degree of 
automation at the control level, with the ability to take 
information from interfacing NR systems to allow the system to 
make intelligent regulation decisions automatically. The system 
will regulate services to minimise delays, but also to minimise 
energy consumption and maximise the use of regenerative 
braking.   

The system will run to an operational timetable developed 
each day from the appropriate timetable derived from NR’s 
timetable database.  This operational timetable can be modified 
in real time by the operator to take account of service changes 
and to implement recovery strategies, and the system will then 
route and regulate trains automatically to the modified 
timetable.  The aim is to encourage operators to think 
strategically and work through timetable edits, rather than re-
routing trains manually.   

Project NexT - the French Approach 

It is interesting to compare the approach adopted in the UK with 
that adopted by the French railway infrastructure manager RFF.  
Faced with a need for a new ATP/ATO and control system for 
urban operations, RFF have decided to specify and procure a 
new system based on existing CBTC technology, christened 
Project NexT (nouvelle système d’exploitation des trains).   

The first application of this system will be on the extension of 
RER line E from St Lazare (Low Level) via La Défense to connect 
into the existing railway out of St Lazare (High Level).  This 
creates a new East-West link across Paris, very similar in concept 
to Crossrail, opening in 2020. 

Crossrail and RFF are maintaining close contact so that we 
can exchange experience as development progresses.   

CONCLUSIONS 
CRL has been faced with a difficult choice to select a way 
forward for signalling and control that satisfies all the interested 
parties.  The risk analysis favours a CBTC solution and CRL have 
entered the procurement process on this basis.   
 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 173  |  DECEMBER 2011  8 

TRACTION RETURN 

The Elephant and the Flea – Living with Traction Return 

By Paul Szacsvay  BE (Elec), M.Admin, FIRSE 
Principal Engineer Research & Development, RailCorp Chief Engineers’ Division, Signals 

 (This paper was presented in Adelaide at the July technical 
meeting.  It is one of a series of papers that have been presented 
over the past two years concentrating on basic subjects for the 
benefit of our younger members.  It will, no doubt, also be of 
interest to our older members as well! – Ed.) 

SUMMARY 
Traction supply and distribution systems, electromagnetic 
interference from a.c. traction supply systems, electrolysis from 
stray d.c. traction currents, and interference between in-rail 
traction currents and track circuits have all been well documented in 
published literature.  Traction current return systems and the 
issues involved with them have not been so well served. 

Focussing mainly on practices relevant to Australasian railway 
systems, this paper gives an overview of the configuration of 
typical d.c. and a.c. traction supply and return systems, the 
requirements for their safe and reliable operation, and their 
interaction with track circuits and other infrastructure on and near 
to the railway. 

It concludes with a brief discussion of the potential benefits of 
adopting train detection systems which are not dependent on 
electrical contact with the running rails.   

INTRODUCTION 
An examination of the published literature on electric traction 
systems and their interaction with other infrastructure in and near 
the railway will reveal that numerous books and articles have 
been written about traction supply equipment, overhead wiring 
systems, electromagnetic interference between a.c. overhead 
systems and nearby services, electrolysis from stray d.c. traction 
currents, and interference between in-rail traction currents and 
track circuits.  In contrast, there has been only piecemeal material 
published that focussed on the means by which the traction 
currents return to the supply substation.   

This paper has been written to ease the task of the aspiring 
Signal Engineer by bringing the significant information on traction 
return systems and interfacing together into a single document. 

This paper is focussed on practices relevant to Australasian 
railway systems. In that context any mention of mains frequency 
is restricted to 50 Hz, the standard mains frequency in this region.  

It does not consider tramway systems or those where a 
separate traction return rail is provided, entirely independent 
from the running rails. 

THE TRACTION RETURN PROBLEM 
The Signal Engineer is faced with a twofold conundrum - the 
problem of providing a continuous, low resistance return path for 
traction currents while simultaneously isolating the tracks into 
short sections for train detection using track circuits, and the 
problem of managing high traction return currents in the same 

rails used by the track circuits, while managing the electrical 
interaction which could potentially cause unsafe or safe 
interference to the operation of track circuits. 

WHY IS THIS THE SIGNAL ENGINEER’S 
PROBLEM? 
On electrified railways, with very few exceptions, the running 
rails provide the path by which traction currents return to the 
supply substation.  Where those railways are signalled, for as far 
back as the author can establish, the traction return system has 
been the responsibility of the Signal Engineer to design and 
manage.  Some people may wonder why this is so, and why it is 
not the responsibility of the Traction System Engineer.  

The answer lies in the comparative magnitudes of the two 
types of current that share the rails, and the ability of each to 
cause interference to the safe operation of the other.  The 
typical track circuit current is less than one ampere, while the 
traction return current from one train may range from a few 
hundred to several thousands of amperes.  Signalling currents 
have no discernible effects on traction return, but traction return 
has the potential to cause major disruption to track circuit 
equipment and operation.  The Signal Engineer has the most to 
lose if something goes wrong, and therefore has the greatest 
interest in making certain that the traction return system is 
properly configured and functions correctly at all times. 

THE TRACTION SUPPLY SYSTEM 
The traction supply system is the infrastructure provided to 
provide a continuous supply of electrical current to trains 
operating on a network.   

Voltage and Current Levels 
Apart from a few curious exceptions, electric traction systems on 
main line railways operate on Direct Current (d.c.) or single-
phase Alternating Current (a.c.). 

D.c. traction systems range from 750 V to the most common 
3 kV, with voltages as low as 500 V used on tramway systems.  
A.c. traction systems are mostly 25 kV or 15 kV, with a very few 
operating at 50 kV; frequencies are mainly 50 Hz or 60 Hz 
depending on the national supply grid frequency.  In earlier 
times lower frequencies of 162/3 Hz and 25 Hz were used, to 
enable the use of d.c. traction motors.  The voltages are the 
nominal values, measured between the supply conductor 
(overhead contact wire or track-level third rail) and the return 
conductors (usually the running rails).   

Traction Supply System Configuration 
Fundamentally every traction supply system consists of supply 
substations where energy from the national grid is converted to 
the traction supply voltage, supply conductors which deliver the 
current to each train on the system, and return conductors which 

Part 1 
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complete the circuit.  In a d.c. network the supply conductors 
and the traction return rails each form a continuous grid, into 
which current is supplied by a number of supply substations, all 
operating in parallel.   

The supply conductor grid is provided with automatic 
sectioning switches which can quickly and automatically isolate 
any section suffering a short circuit or excessive loading, to 
permit the rest of the grid to continue in normal operation 

The system is deliberately unearthed, to mitigate stray 
currents and electrolysis. 

In an a.c. traction system, each substation feeds a limited 
length of supply conductor, which is isolated from adjacent 
sections by insulated and earthed ‘dead sections’; each 
substation section is isolated from the adjacent sections to avoid 
the generation of circulating a.c. currents.   

The running rails are continuous from one feeder section to 
the next, but because the traction current within each section 
returns to the feed point, each return section is effectively 
isolated from the next, and there is little or no traction return 
current flowing from one section to the next. 

D.C. Traction System 
A d.c. traction supply and return network is fundamentally a very 
simple circuit.  On the supply side, there are one or many supply 
substations, at different locations but all connected in parallel, 
feeding a continuous supply network.  On the return side, this is 
mirrored by a continuous network of running rails which are all 
interconnected.  Conceptually it can be useful to imagine the 
supply network as two conductive plates with supply generators 
located between them at various points.  When everything is 
operating normally, then in effect every substation is supplying 
power to every train on the network, to a greater or lesser 
degree depending on its relative distance from the supply point. 

Unlike a.c. traction, any number of d.c. supplies can be 
connected in parallel without risk of any dangerous interactions 
between individual supplies. 

On the supply side, switching and circuit protection at 
substations and sectioning huts can isolate individual supply 
points or sections of supply conductor.  

The return system is in effect a common return with no 
switching so, even with a supply or feeder section isolated, there 
may be significant traction return currents flowing in the rail from 
other, remote, supply points. 

A.C. Traction Systems 
When discussing a.c. traction systems, It is necessary to deal with 
the traction supply systems as a whole.  It is not possible to 
discuss the traction return arrangements in isolation because of 
the way that the majority of a.c. traction systems are configured.   

Arrangements for traction current return on a.c. traction 
systems can be classified under the three types, namely Simple, 
Booster Transformer (with or without Return Conductor), and 
Auto-transformer.  The first arrangement is very similar to that used 
for d.c. while the other two are peculiar to a.c. traction, in that 
they involve the close interlinking of the feed and return paths. 

In all cases, due to the low values of traction current, just one 
of the two running rails can be sufficient to handle the traction 
return in most cases,  while the overhead can consist of a single 

copper contact wire with a catenary of steel, aluminium or 
composite cable with comparatively high resistance and low cost. 

Simple  
Similarly to the d.c. traction system, the simple a.c. feed 
arrangement feeds via the contact wire, and uses the running 
rails as the primary return path.  It becomes a little more 
complicated, because of the need to earth the traction return 
rails at frequent intervals.  This involves either direct earthing, 
generally by connection to every overhead conductor support 
mast, and/or bonding to a continuous bare earth conductor 
buried alongside the track.  In either case, the body of earth 
provides an effective auxiliary return conductor. While the 
running rails carry a significant portion of the total traction 
current, a large part also flows through the earth, for the full 
distance back to the substation.  

Although the running rails form a continuous return network, 
across all feeder sections, all return current in a section flows 
back to the source substation; there is no sharing with adjacent 
sections. 

While this is a simple and relatively inexpensive infrastructure, 
it has the potential to generate a significant amount of 

Fig 1 - Simple traction supply / return circuit diagram 

Fig 2 - d.c. traction supply / return network diagram 

Fig 3 - a.c. traction supply / return network diagram 
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TRACTION RETURN 
interference due to the high levels of earth current and Low-
Frequency Electromagnetic Induction (LFI), which is exacerbated 
by the wide spacing between the feed and return current 
conductors.   

Where the Simple system is provided with a continuous earth 
conductor, to which the rails are bonded, this serves to carry a 
large proportion of the return current, with the result that the 
earth currents are significantly reduced. 

The other two traction return arrangements are designed to 
significantly reduce the level of LFI, by locating the feed and 
return cables close alongside each other, and contriving to have 
most of the return current flow not in the rails but in the traction 
return cable.  These have been frequently described, but 
normally in the context of traction supply arrangements, rather 
than as traction return systems (Ref 1). 

Booster Transformer (BT) 
The second traction supply/return arrangement is the Booster 
Transformer system, which comes in a simple form (BT - not 
popular, for reasons which will soon be apparent) and the usual 
form, with a return conductor (BTRC). 

In the basic form, at intervals of about 3 km, a 1:1 ratio 
current transformer rated for full traction current is installed.  The 
primary winding is in series with the feed conductor - the contact 
wire.  The secondary winding is in series with the traction return 
rail, which is broken with an insulating joint for the purpose.  The 
transformer coupling between the primary and secondary seeks 
to equalise the current in the two windings, forcing the supply 
and return currents to be equal, and effectively reducing the 
stray earth return currents to near zero.   

The drawback of this arrangement is that there is a high 
voltage between the terminals of the booster transformer 
windings, including across the insulating rail joint, which could be 
a serious safety hazard.  This results in the need for an 
arrangement with a pair of insulating joints with a dead section 
separating them.  

This arrangement has little effect in reducing the LFI 
interference, due to the wide spatial separation of the feed and 
return currents. 

Given that it provides limited LFI benefits with increased risk 
and complexity, this arrangement is not a popular solution. 

Booster Transformer with Return Conductor (BTRC) 
The preferred Booster Transformer arrangement is the Booster 
Transformer with Return Conductor.  A return conductor rated 
for full traction current is run high on the overhead wiring 
structures, close to the contact wire. The booster transformer is 
installed at intervals of about 3 km, as for the basic (BT) form.  
The primary is in series with the feed, but now the secondary 
winding is in series with the return conductor.  The traction rail/s 
are bonded to the return conductor at the mid-point between 
pairs of booster transformers. 

The transformer again equalises the current in the two 
windings, and thereby in the feed and return conductors, 
effectively ‘sucking’ the return current from the rails and into the 
return conductor. 

The traction return rails are connected to the return 
conductor half-way between booster transformers.  The current 

Fig 4 - Simple a.c. traction supply and return 

Fig 5 -  Simple a.c. traction supply with earth return conductor 

Fig 6 – Booster transformer supply with return conductor 

Fig 7 – Auto-transformer supply 

Fig 7b – Auto-transformer action – supply currents to train 
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taken by any train located between a booster transformer and 
the nearest mid-point connection flows in the traction return 
running rails to the mid-point connection and from that point on 
is forced by the booster transformer to flow in the return 
conductor; the portion of the current remaining in the rails and 
earth is very small (Ref 2). 

The currents in the contact wire and return conductor are 
close to equal, and at any distance from the pair the net electro-
magnetic induction is minimal.  Rail currents are low compared to 
those in the Simple arrangement, and earth currents are signify-
cantly reduced in magnitude, limited to the section in which a 
train is running, and flow back to the booster transformer. 

A disadvantage of the booster transformer system compared 
to the other a.c. systems is that the transformers introduce a 
significant impedance in series with the supply and return path, 
with negative effects on the operation of protection devices. 

Autotransformer 
The third traction return arrangement is the Auto-transformer feed. 

This is similar in appearance to the BTRC arrangement; the 
difference is that the auxiliary or negative feed is also energised – 
the contact wire and the auxiliary are both at 25 kV with respect 
to earth, but opposite in phase.  The pair are fed by a 25 kV-0-
25 kV transformer at the supply substation, with the centre tap 
connected to rail and to earth.  At intervals of 8 to 10 km along 
the line an autotransformer is provided between the contact wire 
and auxiliary feeder with the centre point connected to rail. 
Current in the contact and return conductors is equal but 
opposite, the autotransformer action produces a total current 
equal to twice the traction current in the running rails flowing 
from the train to the adjacent autotransformers; outside the 
occupied section rail and earth currents are essentially zero (and 
they accuse railway signalling of being a black art!)  

Figure 7b shows how the autotransformer effect at the two 
adjacent substations generates a current equal to twice the 

INDUSTRY NEWS 
Thameslink Resignalling Programme hits milestone 

A major milestone in the Thameslink programme which will 
ultimately allow more frequent trains to run between Blackfriars 
and St Pancras was achieved over the weekend  of 25/26 
September 2011, with the commissioning of the first part of the 
major resignalling work.  The work involved redesigning and 
modernising the signalling through the central London core to 
enable the more frequent, metro-style service that the 
Thameslink programme will deliver. 

This first 10-month phase of the work, between Kentish 
Town and Farringdon, has taken 320 000 man-hours – on 
average 1100 man-hours per day – and was completed in 39 
weekend line closures to keep passenger disruption to a 
minimum. 

Martin Chatfield, Network Rail’s senior programme manager 
on the Thameslink programme “We’ve been installing and 
testing the new kit for a while now, but this weekend was crunch 
time, when the old system turned off and the new one brought 

supply line current, but at only 25 kV.  The ration of current 
sharing between the two transformers is dependant on the 
position of the train at any time. 

The primary benefit of this arrangement is that it is effectively 
a 50 kV distribution system, with benefits of increased capacity 
and longer distances between feeder substations, but has no 
increase in insulation and spacing requirements because all 
voltages to earth are still limited to 25 kV.   

Compared to d.c. traction systems, in a.c. the traction current 
levels are low in all three arrangements.  By the simplest measure, 
a train of equivalent power running on 1500 V d.c. will draw 16 
times the traction current of one running on 25 kV.  Additionally, 
except for the Simple system, traction return current flows only 
while the train is in the short section between each pair of 
booster or auto transformers.  This means the use of traction 
return bonding and components with very much lower current 
and thermal ratings (and cost), compared to d.c. traction.   

As an example, the simple air cored inductor (SI) on UM71 
track circuits can be used for cross-bonding connections on a.c. 
traction, where a 2000 A/rail impedance bond is necessary for a 
d.c. traction system. 

REFERENCES (PART 1) 
Ref 1: EN 50121 Parts 1 to 5 Railway Applications: 
Electromagnetic Compatibility  
Ref 2: Track & Lineside Signalling Circuits in a.c. Electrified Areas 
(British Practice) IRSE Green Book No 17 

…………...to be continued 

Part 2:  ISSUES WITH D.C. AND A.C. TRACTION 
SYSTEMS 

Part 3:  INTERFERENCE TO OPERATION OF 
SIGNALLING EQUIPMENT 

into full use.  It was a considerable technical challenge, but 
careful planning and some fantastic expertise in the team and on 
the ground paid off.” 

The services with longer (12-car) trains are due to start 
running in December this year, with major station 
redevelopments complete by Summer 2012.  The congestion-
busting Thameslink programme allows longer, more frequent 
passenger services to run north-south to and through London.  
The first phase of the programme will be finished in 2012 and 
sees the complete redevelopment of Blackfriars and Farringdon 
stations in central London, and platform lengthening, resignalling 
and power upgrades along the Thameslink route. 

The second phase includes the redevelopment of London 
Bridge station, and the complete remodelling of the track and 
signalling systems to allow the service to increase to up to 24 
trains per hour.  It will begin in 2013 and is due for completion in 
2018. 
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ETCS LEVEL 3 

INTRODUCTION 
This article is part of a series of articles by the IRSE-ITC on the 
subject of “what is preventing ERTMS Level 3 from entering into 
service?”. 

ERTMS/ETCS (hereafter called “ETCS”) is a train control system 
designed to replace all existing national systems on the Trans 
European Rail Network.  It enables trains equipped with on-board 
units from different suppliers to operate freely over track equipped 
by the same/different suppliers.  It consists of both on-board and 
trackside subsystems.  ERTMS is specified to allow implementation 
in three functional and performance levels.  The levels range from 
a "conventional" but interoperable ATP system using spot 
transmission (Level 1), a level adding continuous communication 
via radio, allowing to increase line performance and the elimination 
of wayside signals (Level 2) and a level replacing wayside train 
detection with on-board localisation, allowing the elimination of 
much of the trackside train detection equipment (Level 3). 

Whilst Levels 1 and 2 have been developed and are in 
operation, for main line railways, Level 3 exists only on the drawing 
board.  For main line railways, Level 3 promises significant benefits 
for the Infrastructure owners, but adds extra systems and 
complexity to the train-borne equipment.  On top of that some 
difficult technical issues remain unsolved, limiting the potential 
field of application. 

A trial of ERTMS Regional (a specific implementation of Level 3 
for regional lines) is being implemented on the Västerdalsbanan 
(Repbäcken – Malung) in Sweden and is about to enter into 
service, extending ERTMS applications to Regional Lines.    

This system was described in more detail in the November 
issue of IRSE NEWS. 

SHORT DESCRIPTION OF LEVEL 3 
ERTMS Level 3 is characterised by the fact that a train in Level 3 
determines its own location, using position references transmitted 
by fixed Eurobalises and its on-board odometry.  It transmits this 
location data to the Radio Block Centre, which issues movement 
authorities to the trains under its control. 

STRENGTHS AND WEAKNESSES 
Railway Undertakings 

For a railway undertaking or infrastructure operator, Level 3 is 
attractive because it dispenses with the requirement for trackside 
train detection equipment.  This not only saves investment and 
Maintenance costs, but also reduces the exposure of staff to 
working in or near the tracks, which reduces Health and Safety 
risks. 

Of course this can only be accomplished if the robustness of 
the systems and the maturity of the ERTMS implementations 
allows deployment of Level 3 without the use of fallback systems. 

Train Operators 

Train operators are unlikely to see direct benefits of investing 
in Level 3 train-borne equipment rather than Level 2.  In fact a 
solution to the issue of train integrity proving (refer to the 
article in this series in IRSE NEWS of September 2011) is likely 
to require additional equipment to be installed on some, 
mostly locomotive hauled, trains. 

An indirect benefit of Level 3 might be the availability of 
additional train paths and/or reduced cost of such paths, if 
Infrastructure access charges were to become subject to the 
laws of supply and demand. 

On the other hand operators are likely to have further 
requirements for functions to be delivered by future train-
control systems that are not within the scope of the present 
ERTMS product set.  Such requirements might include train 
service regulation (conflict and delay detection and resolution), 
energy optimisation driving support and Automatic Train 
Operation. 

SECURITY ISSUES 
Recently, virtually every railway around the world has been 
confronted a dramatic rise in the occurrence of copper and 
cable theft.  In some cases this has led to a wrong-side failure 
and where return conductors are removed, electrocution is a 
possible hazard as well.  It might be argued that ETCS Level 3 
mitigates these risks, to an extent (on an electrified railway 
obviously return conductors will still be required).  On the 
other hand, as a centralised, communications-based IT system, 
ETCS Level 3 will inherently require more protection against 
cyber attacks, jamming etc.  These IT related hazards have 
traditionally not been taken into account in the design of 
railway signalling systems and it remains to be seen whether or 
not the level of protection offered by the Euroradio links over 
GSM-R and the networked Radio Block Centres will prove to 
be adequate. 

DOES LEVEL 3 DELIVER MORE 
CAPACITY THAN LEVEL 2 ? 
Most protagonists of Level 3 claim capacity benefits over and 
above those delivered by Level 2 of up to 10%-20%.  However, 
some doubt this, as Level 2 when implemented as a high 
performance block system, possibly using virtual intermediate 
block signals to improve train spacing, seems to be able to 
deliver the same performance levels, although at much higher 
equipment cost.  In addition these studies usually compare 
theoretical headway calculations in isolation, where in reality 
network capacity is determined by many other factors such as 
station layout, and platform capacity, timetabling constraints 
dictated by fleet and commercial constraints etc.  It might be 

Level 3 from High Speed Vision to Rural Implementation 

Written and edited by Wim Coenraad on behalf of the  
International Technical Committee of the IRSE 
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significant that Computer Based Train Control systems delivering 
traffic densities of around 24 trains/hour on a given track are 
usually found only in rapid transit applications.  They benefit 
from uniform train performance characteristics and uniform 
timetables/diagramming in those types of railways. 

COST 
Some studies estimate the capital savings on infrastructure 
equipment for ETCS Level 3 to be in the order of 25% as 
compared to Level 2 and even up to 50% or 60% when 
compared with a multi aspect signal block system (Transport 
Research Laboratory report Chapter 4.3, based on Network 
Rail’s Signalling Equivalent Unit cost model).  This of course 
would be offset by a cost increase in the required communi-
cation systems on board, train integrity proving systems etc. 

OTHER BENEFITS 
Once the closed loop control system that is inherent to Level 3 is 
in place, other options emerge, such as tighter network control, 
conflict detection and resolution; energy optimised driving 
leading to “even greener” mobility.  However none of these 
functionalities are part of the ERTMS/ETCS specifications (in fact 
the “M” in ERTMS seems to have been “lost in space” during 
the development), increasing the risk of non-interoperable 
bespoke implementations emerging. 

Engineering Flexibility 

The design and engineering for pure ETCS Level 3 lines does not 
need to take into consideration all aspects of signal sighting, 
block length based on train / train category braking charac-
teristics etc. and should therefore be more cost effective and 
flexible, e.g. with regard to changes in timetabling, train fleets 
etc.  On the other hand the pre-requisite is of course that all 
trains are equipped and/or special provision be made for the 
movement of non-equipped trains such as maintenance vehicles. 

VEHICLE ADMISSION 
Whilst on the one hand and at present, the requirement to fit all 
vehicles with an EVC capable of ETCS Level 3 functionality seems 
to be an obstacle and cost dis-benefit.  On the other hand, 
vehicle route acceptance will no longer be complicated by train 
detection with complex Electro Magnetic Compatibility and 
shunting compatibility issues, or other detection system induced 
restrictions, shunt assistors and / or complex traction current 
filters would no longer be needed.  Of course in practical terms, 
such benefits can be reaped much earlier and realistically in 
“closed environments” such as mass transit railways and may 
never be obtainable on a larger network where the network wide 
roll-out may not be achievable. 

POSSESSION MANAGEMENT 
In ETCS Level 3 trains become virtual self locating and reporting 
objects and this property can be used to extend the same level 
of protection from “conflicting movements” to entities such as 
track gangs, maintenance plant etc.  This makes possession 
management simpler and inherently safer, examples of this have 
been implemented on the Betuweline using Hand Held 

Terminals.  In fact this feature is applicable to Level 2 as well, 
because the only requirement is to have a centralised Movement 
Authority issuing system, i.e. the Radio Block Centre (RBC) and 
can in fact be overlaid on all signalling systems that employ an 
“interlocking machine” capable of communicating with an RBC. 

RESILIENCE 
An inherent benefit of a Level 3 system would be enhanced 
resilience and faster recovery from disturbed situations, as trains 
can move closer together as they approach a pinch point in the 
network, or a location where e.g. a points failure exists.  
Likewise resuming speed and recovering normal operating 
conditions could benefit from this “concertina effect”.  Of 
course the absence of many track-circuits at least in non-point 
areas will itself lead to fewer equipment failures and delay 
minutes.  This may on the other hand be offset by a higher 
dependence on communication systems and the potential for 
very dramatic and disruptive failures if the communications were 
lost entirely.  Providing redundancy and fallback systems to 
address these issues will of course detract from the predicted 
cost savings. 

UNSOLVED ISSUES 
Train Integrity Proving 

The issue of train Integrity proving does not have a generic 
solution yet, making Level 3 an option available only in such 
cases where a solution exists and/or the risk would be deemed 
acceptable (trainsets, fixed formation rakes, rural lines).  For 
trainsets, loco-hauled passenger trains and fixed formation trains 
a practicable solution seems feasible, but for freight trains made 
up of individual cars, a solution that is affordable, practical and 
logistically manageable does not currently exist. 

Radio Bearer Service 

The near total dependence on radio if Level 3 is ever to become 
a reality must raise questions re the capacity of radio networks 
to cope with the volume of data to be exchanged on a typical 
busy main line or suburban area.  It is doubtful whether GSM-R 
would be able to handle the traffic and therefore Level 3 may be 
dependent on having a new radio standard in place.  The so 
called LTE (Long Term Evolution) system as advocated at the 
Indian Convention thus missing out the 3G standard, may 
become a pre-requisite for Level 3 

ERTMS REGIONAL 
ERTMS Regional is a development of Trafficverket, the Swedish 
infrastructure operator, Bombardier and the UIC.  It is aimed at 
providing a signalling and control system for (very) lightly used 
regional lines, which account for 21% (2116 km) of the Swedish 
network and builds on the principles employed in an earlier 
version of the Swedish Radio block system, based on Sweden’s 
ATC2 technology, in operation since 1995.  Its aim is to reduce 
the cost of equipping the line with a signalling system by 50%, 
which we were told is achieved, albeit on the assumption that 
the cost of providing GSM-R coverage had already been 
absorbed by the national requirement to provide full GSM-R 
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ETCS LEVEL 3 
coverage on the network.  Interestingly, the system is based on 
an open architecture with the interface specifications owned by 
Traffickverket. 

In short, ERTMS regional is based on a combined interlocking 
and RBC processor which sets routes and issues command to 
local trackside elements which are connected to object 
controllers.  These object controllers communicate with the IXL/
RBC computer either over GSM-R (using General Packet Radio 
Service), cable or in the trial even an ADSL (Asymmetrical Digital 
Subscriber Line) internet connection.  Interestingly the ERTMS 
part of the specification is unchanged ERTMS Level 3 with fixed 
blocks, based on the Class 1 specification (baseline 2.3.0d), so 
trains equipped for running on ERTMS regional lines have no 
problem continuing onto the main line, or into main stations 
equipped to “standard” ERTMS Level 1 or Level 2. 

Since the lines are so lightly used (typically in the pilot line 
eight passenger trains and eight  freight trains per day) and the 
passenger trains are single car DMUs anyway, the risk of train 
separation is accepted, so the unsolved problem of train integrity 
proving is left for another day. 

Level crossings at stations are controlled through the object 
controllers. On the open line autonomous level crossing 

installations can be left as is, but there is an option to control 
them using the functions to be integrated in ERTMS baseline 3 
(the future 3rd version of the ERTMS specifications, which 
currently stand at version 2.3.0d).  In short, a brake curve is 
established to any level crossing controlled by ERTMS, the strike-
in point is marked by a balise, the train reports being in the 
strike-in zone and waits for confirmation of the level crossing’s 
closure before extending the movement authority beyond it. 

The ITC was pleased to be taken on a demonstration run of 
the system between Repbäcken and Mosbjäck and observe its 
functioning first hand.  In fact this turned out to be the final night 
of formal testing in shadow mode, before a commissioning 
decision was to be taken. 

CONCLUSION 
Whether or not Level 3 really delivers benefits other than savings 
on train detection and Occupational Health & Safety hazard 
reduction remains to be seen.  The proof of the pudding is in the 
eating, but for main line railways, the chef is still hiding in the 
kitchen.  Early implementations such as ERTMS regional certainly 
provide an interesting appetiser! 

INDUSTRY NEWS 

Alcatel-Lucent and Adif, Spain’s track authority, have 
signed a collaboration agreement for the testing of 
communications technologies for use on high speed 
railway transportation systems.  Teams will test how a 
single Internet Protocol - Multi-Protocol Label 
Switching multi-service and mission critical network can 
support GSM-R systems, fulfilling the highly demanding 
railway quality and security specifications, optimising 
network build and operation, and improving network 
service capabilities. 

Additionally, the teams will investigate how a Long-
Term Evolution mobile broadband system for railways 
in conjunction with Internet Protocol convergence can 
handle different types of traffic such as voice, data and 
video, to standardise communications across railway 
networks.  The companies will also develop integrated 
multimedia solutions for improving passenger 
information systems. 

Alcatel-Lucent and Adif will test these technologies 
in Adif’s new Railways Technology Centre in Malaga, 
which has been created to foster innovation and 
enterprise collaboration around railways technology.  
The centre is intended to be a base for global research 
and development of communications for high-speed 
train transportation.  This collaboration project will help 
strengthen Spain’s position at the ‘head of global and 
European railway system technology’. 

The Saudi Railways Organization (SRO) announced in late October 2011 
that the Al Shoula consortium has been awarded the contract to provide 
the superstructure, systems, rolling stock, signalling, operation and 
maintenance for the Haramain High Speed Line linking the two Holy Cities 
of Makkah and Madinah.  This consortium is a Saudi-Spanish group which 
will implement the successful high speed line model and technology 
applied in Spain to this new line. 

As a member of the Al Shoula consortium, Invensys Rail will provide the 
full turn-key signalling and train control systems, including its FUTUR 3000 
and FUTUR 2500 Level 2 ERTMS solution and also includes centralised 
traffic control, electronic interlockings, LED wayside signals, train detection 
systems and on board ETCS equipment for the 34-strong train fleet.  The 
contract includes a 12 year maintenance period. 

Invensys Rail’s share of the three year construction phase is valued at 
298 million (around £260 million).  Its share of the 12 year maintenance 

phase is 185 million (around £160 million). 
The Haramain railway is a new 444 km section of a high speed line 

designed to provide a fast, comfortable, reliable and safe mode of 
transport for passengers travelling between Makkah, Jeddah and Madinah 
– particularly relevant for the Hajj pilgrimage period.  Trains will travel at a 
commercial speed of 300 km/h under a 25 kV overhead electrification 
system using Invensys Rail’s Level 2 ERTMS technology for train protection.   

The Saudi-Spanish consortium is led by the Saudi company Al Shoula 
and includes the Spanish Railways Operator RENFE, the Madrid-based 
rolling stock manufacturer Talgo and Invensys Rail’s Spanish subsidiary, 
Dimetronic.   

High Speed Communications 
collaboration in Spain 

High Speed Line Contract in Saudi Arabia  
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PRESIDENTIAL PROFILE: 
CLAIRE PORTER 
With the arrival of yet another Porter in 
the Presidential chair, the Institution 
would appear to be exhibiting the 
characteristics of regimes where 
circulating the top jobs around the family 
is accepted practice.  This year we have 
Claire as President and Colin as Chief 
Executive.  A few years ago, Colin was 
President.  Even Vladimir Putin has not 
managed to achieve this much – yet.  
Interestingly, they are not the first Porters 
to be Presidents.  Cy Porter was also our 
President, last century, though he assures 
me that there is no family connection.  
Strange that in a hundred years of 
Presidents, the only name to re-occur 
should have railway connotations. 

Claire Henley was born in High 
Wycombe in 1965 though she remembers 
little of that part of her life as the family 
moved to Winchester when she was only 
four years old.  Her mother was a 
hairdresser, born within the sound of Bow 
Bells.  That means she is a genuine 
Cockney – for those of you unaware of 
this mark of distinction.  Her father was 
born in the Isle of Wight where, today, 
many Henley’s can still be found.  On 
leaving school, he became a radar 
technician in the RAF.   In civilian life he 
was a field manager for a company that 
specialised in the lighting of large 
buildings.  He was real “techie” with his 
home filled with all manner of electrical 
and electronic projects in various states of 
progress.  Claire still possesses a working 
amplifier that she constructed when but a 
lass.   

Schooling was in Winchester and her 
electrical upbringing made her an 
invaluable asset to the school drama 
group for theatre lighting.  In fact, a 
career somewhere in the electrical world 
seemed inevitable.  An Engineering 
Council publication on opportunities for 
sponsorship had been circulating around 
the school so she applied to a number of 
companies in the engineering services 
sector.  By way of a change of scenery, 
she added British Railways to her 
portfolio.  The inspiration to do this 
probably had its origins with a grand-
father who was a porter signalman at 
Ventnor in the Isle of Wight. 

Interviews with the service sector 
companies left her underwhelmed.  The 
panel members had unrealistic 
expectations of a seventeen year old and 
did little to sell their companies as an 
attractive career.  British Railways was 
quite the opposite.  Brian Heard, who was 
President in 1992, had an enthusiasm that 
was highly infectious and had no bother in 
selling an S&T career to Claire.  She would 
be a sandwich student for five years 
spending the middle three years at 
Southampton University and the rest of 
the time on practical training on the 
Southern Region.  Roger Penny was 
appointed her Mentor.   Her degree is in 
electrical engineering with no additions 
unlike today where an engineering course 
seems to need an enhancement of some 
sort, Arabic studies or something of that 
ilk.   

Real work followed with Claire 
deciding to be a Telecommunications 
Engineer starting as Minor Works Assistant 
at Wimbledon moving from there to be 
Telecoms Manager at Southampton.  
Then, Brian Heard appeared on the scene 
again when he appointed Claire as his 
Chief Tester for the cab signalling project 
for the Class 92 locomotive.  The 
locomotives were to be fitted with TVM 
430 for Channel Tunnel freight trains and 
he needed someone who had not been 
involved with the design.  It was a 
challenging job in itself but Brian had 
another surprise for her.  She would be the 

secretary for ASPECT 91, just like that!  In 
those days, the Institution had neither 
office premises nor paid staff.  Ray 
Weedon did it all from a garden shed in 
Dawlish.  An international technical 
conference is a mammoth affair in itself.  
It was, as she recalls with gross under-
statement, a busy time but her reward 
was the huge success of ASPECT 91.   

With the completion of the Class 92 
project and no more “Aspects” in view, 
Clare decided to study for an MBA with 
British Railways sponsoring her course at 
Ashridge College. 

Railway privatisation arrived and Claire 
found herself in the arms of Railtrack.  As 
so many engineers were to discover, it 
was not an embrace to be tolerated for 
long and she soon moved to Alstom at 
Borehamwood.  There was an “h” in the 
name in those days.  Now she was the 
supplier and no longer the customer.  A 
seismic shift indeed.   

However the pull of telecoms held 
greater attractions than bidding for  
re-signalling contracts with London 
Underground so she moved to Racal 
Telecommunications.  This was the 
company that purchased BR Telecoms in 
the great 1995 privatisation sale.  Thales 
purchased Racal in 2000 and there she 
remains to this day.  It was a wise choice 
as the bosses of Thales are immensely 
proud of having one of their engineers as 
President of an international Institution 
and are giving full support to her 
presidential year. 

Thales has also given Claire a taste for 
world travel with a year in New York living 
in her own downtown Manhattan 
apartment followed by several months in 
Sydney.  By this time, she had married 
Colin and the coming and going across 
the Atlantic and to Australia for time 
together created a staggering amount of 
air miles. 

As with all our Presidents, Claire 
remains bemused as to how joining the 
IRSE as a youngster because she was told 
that it would be a good thing, attending 
technical papers that she did not under-
stand and avoiding contact with the great 
and good of the time led to her being 
adorned with presidential gong.  She 
reckons that ASPECT 91 could have been 
the turning point. 

PRESIDENTIAL PROFILE 
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The Budapest convention in 1999 was a 
turning point in her life.  We never knew 
that Ray Weedon possessed match-making 
skills but there are always surprises in this 
life.  He placed her next to Colin at the 
dinner on the last night.  Claire and Colin 
married in 2001.  With this marriage, she 
became a step mother to Clare and 
Andrew.  Now, she’s a granny!  Clare’s 
sons are George aged 3 and Henry aged 1.  
We’ve never had a grandmother as 
President and she certainly does not look 
the part.  Far too young.  They are near 
neighbours in Leighton Buzzard.   

Colin and Claire also have a second 
home, a narrow boat that is berthed at 
Limehouse Wharf.  Commuting to the 
Thales office is so easy, by bike or on foot. 

The narrow boat doubles up as a 
holiday opportunity for visiting distant 
places.  This year they cruised the River 
Wey to Woking and Guildford.   

Thales, the Institution, two homes and 
the extended family take up all of her 
waking hours but, when she can, she’s off 
on the bike for exercise.  Her enthusiasm 
for cycling and running has been used to 
good effect for charity fund raising events.  

For relaxation, she works in the garden 
where she produces vegetables of quality 
– as you would expect of her!   

An ambition that she harbours for the 
Institution is to have a branch in Beijing.  If 
it did happen, the branch would probably 
finish up with more members than the rest 
of the IRSE put together.  She would be 
ideal ambassador for the task with a smile 
that would relax the most inscrutable 
Chinaman. 

Robin Nelson 

Network Rail has awarded the £28 million signalling contract for 
the Reading Western Mainlines programme in the UK to 
Invensys Rail.   

The scope of the overall programme covers the remodelling 
of the Reading Station Area from Sonning to Pangbourne, a new 
train care depot and four new platforms which will provide 
increased capacity at and through the station.   

Over the four year contract period Invensys will be 
responsible for the design, supply, installation, testing and 
commissioning of the signalling works, including new LED 
signals, gantries and posts and new lineside equipment.   

The contract award follows the success of the Reading 
Enabling Project, an intensive 27 month programme which saw 
control of Reading Station transferred to three WESTLOCK 
computer-based interlockings at the new Thames Valley 

INDUSTRY NEWS Resignalling at Reading 

Signalling Control Centre at Didcot.  One of these will be 
remodelled as part of the Reading Southern Lines signalling 
project, which will be commissioned over Christmas 2011. 

The first major commissioning of the Reading Western 
Mainlines project will deliver increased capacity at Reading 
Station and will take place over Easter 2013; the final 
commissioning is scheduled for August 2015. 

Bill Henry, Project Director for Network Rail in Reading said 
“The work Invensys Rail is doing is a vital part of the massive plan 
to upgrade Reading’s railway.  We’ll be working hand-in-hand 
with Invensys to install this state-of-the-art signalling technology, 
which will allow us to make huge changes to track layout, 
increase capacity and cut delays.  This work will benefit 
passengers along the entire Western route, from south Wales 
and the south west to London.” 

PRESIDENTIAL PROFILE 
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IRSE MATTERS 

Next year, the Institution of Railway Signal Engineers will reach 
its 100th anniversary, which is a significant milestone in the life of 
any organisation. The centenary will be marked by an inter-
national conference in London in September 2012, but we also 
expect to see celebrations in many other countries as well where 
the IRSE has a presence. 

A centenary is an occasion for looking back, and the IRSE is 
proud of its heritage. Many eminent engineers have contributed 
to the development of railway signalling and telecommunications, 
and it was through the formation of IRSE in 1912 that the 
profession was given formal recognition. 

More importantly than reflecting on our past, the centenary 
should be a stimulus to look forward, and this is emphasised by 
our theme: Facing the Future. We live in a world where demand 
for more and better transport continues unabated, set against a 
backdrop of growing pressure on natural resources such as 
energy and land. These are challenging and exciting times for 
railways in general, and for railway engineers in particular. 

In recent years there has been an explosion of information 
technology, with enormous potential impact on railways and on 
signalling and telecommunications in particular. This growth in 
areas that might be collectively termed 'information, control and 
communications' technology goes well beyond the traditional 
scope of S&T engineering. And the rapid pace of change will 
continue, with more and more impact. As trains become 
'information hubs’: the high-integrity safety element of 
'signalling' will become an ever-smaller part of traffic manage-
ment and control systems which will be far more intelligent and 
information-rich. Almost all traditional lineside signalling 
infrastructure will be swept away, potentially leaving just point 
and level crossing operating equipment. The concept of 'an 
interlocking' as a physical entity will largely disappear. A 
Significant part of the 'Signalling' system will be on the train, and 
IP-based communications will be ubiquitous. 

Automatic train operation will be the norm. The infrastructure 
systems will know precisely where every train is and how fast it is 
travelling. Advanced control technologies will be capable of self-
optimisation to meet differing goals for different trains at 
different times of the day. Driverless trains which are already 
becoming commonplace on metros will start to appear on main 
line networks. 

The distinction between the systems used to control train 
movements and other transport modes will become less clear, 
with opportunities for crossover of innovation. Major road 
networks may assume some of the characteristics of railways, 
with vehicles no longer fully autonomous, and we may see 
highway control systems assuming some driving functions to 
enhance capacity and safety. 

As next-generation technology platforms become 
established, and as data about the operation of the railway 
becomes highly accurate and readily available, engineering and 
innovation will increasingly be focused on what can be done with 
this data. New applications will spring up, to streamline 
operations, increase commercial focus and make rail more 
accessible to passengers, freight operators and logistics 
companies.  

We should not think of this solely in terms of its relevance to 
high-capacity urban railways or high speed lines. Technology has 
much to offer for lightly-used passenger lines and heavy haul 
freight routes, with generic communications systems and 
commercial off-the-shelf hardware providing cost-effective 
solutions.  

All of this suggests that the traditional S&T role will become 
a much smaller part of a broad-based information, control and 
communications architecture, and the numbers of traditional S&T 
engineers will inevitably decline. But conversely the demand will 
grow for engineers who are able to understand the particularities 
of railways and are at the same time experts in the field of 
information management, control and communications systems. 
Such engineers will need to be able to apply this technology on 
trains as well as on infrastructure. 

My conclusion from all of this is that the IRSE must take the 
lead in fostering the thinking, knowledge and skills that will be 
needed around the world to support the next generation of 
railway control and communications engineers and the appli-
cation of emerging technologies.  

That really will be something to celebrate. 
 

Francis How is Senior Vice President of the Institution of 
Railway Signal Engineers, and President-elect for 2012-13. 
Appointed Technical Director at the UK's Railway Industry 
Association in 2008, he was previously Technical Director of 
the Rail Systems Consultancy at Atkins. Before that he 
served as head of signalling at Railway Safety (now RSSB), 
and was a founder of the UK's cross-industry ERTMS 
Programme Team. 

 

 

 

This article printed by kind permission of  
Railway Gazette International  

Signal Engineers must Face the Future  . by Francis How 
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IRSE IN CHINA 

Huān yíng guāng lín ! 

President & Chief Executive’s Visits to China 
IRSE Membership, at over 4700, continues to grow and it will not be very 
long before the number of members outside the UK will be higher than 
that in the UK.  Membership Growth is a key element of our Strategic 
Plan for 2011 to 2014 and China is highlighted as a key area where 
growth could be achieved.  During a meeting with the IRSE Hong Kong 
Section in March this year, I heard their views about whether engineers in 
China would be interested in the IRSE and sought their support in 
developing a plan for increasing membership in China.  The Section have 
an established relationship with Beijing Jiatong University (BJTU). 

Professor Ning Bin, who is President of the University and has been a 
Fellow of the IRSE for a number of years, very kindly invited us to Beijing 
shortly after the Singapore/Malaysia Convention, in late October 2011.   
I was accompanied by our Chief Executive Colin Porter and two Hong 
Kong Section committee members, Charles (CP) Lung and Alex Wong.  
We visited the University and were able to discuss our plans with 
Professor Ning Bin along with some of his colleagues from the University.  
We also met Liu Chaoying, Director-general of Electricity Bureau, Ministry 
of Railways, China who Professor Ning Bin had also invited.    

I introduced the Institution’s plans for expanding international 
membership and Colin gave a presentation about the Institution.  The 
feedback from Professor Ning Bin was very supportive and we talked 
over lunch about how to increase the number of Chinese members in the 
short term and then whether it would be possible to establish a local 
section in Beijing in the longer term with the possibility of holding a 
technical convention in China at a future date. 

Professor Ning’s team showed us the research and development 
facilities at the University and we saw the VOBC (Vehicle On-board 
Controller) and simulator for the moving block CBTC (Communications 
Based Train Control) system the University had developed.  It can operate 
with three difference types of transmission media: Free radio, waveguide 
and Leaky Cable.  This is the first CBTC system to be developed in China, 
achieving SIL 4 certification from Lloyd’s Register (the Independent Safety 
Assessor).  The system has been deployed by Beijing Traffic Control 
Technology Co. (TCT) on the Yizhuang line and the ChangPing Line and 
we were invited to visit the line later in the day with TCT. 

The Yizhuang line is 23 km long with 14 stations and 23 trains.  It has a 
90 second headway and has been in revenue service since December 
2010.  The system operates in Automatic Train Operation (ATO), but a 
driver is present.  At the end of the line full driverless turnaround is used 
to maintain the capacity of the line.   Whilst the train moves automatically, 
the driver walks quickly through the train to the other cab for the return 
journey.  Availability is extremely important due to the high passenger 
numbers and as a consequence there are two fall-back systems in place.  
The line is equipped with balises and signals to provide fall-back into 
fixed block with ATO/Automatic Train Protection.  A further level of 
fallback is then available beyond this with manual driving and trackside 
signals.   

After the visit to the line, TCT took us on a tour of their factory and 
test facilities and then we had the opportunity to discuss IRSE 
membership with some of their engineers over dinner. 

The following day we visited the Zhan Tianyou Memorial.  Jeme Tien 
Yow (1961-1919), is the pioneer of China’s national railway development.  
He was educated at Yale in the USA and returned to China afterwards 

considering that “For a country like ours who have such a 
large territory and rich resources, it is indeed humiliating 
to have to rely on foreigners for building a railway.”(!).  
Jeme Tien Yow made a great contribution to China’s early 
railway planning, academic research and encouraged 
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Chinese young engineers & technicians.  He became a Member 
of both the UK Institution of Civil Engineers and the Permanent 
Way Institution.  Jeme Tien Yow founded the Association of 
Chinese Engineers in 1912, the same year as the IRSE was 
founded. 

Colin and I are extremely grateful to YF Sung, Alex Wong and 
Charles Lung from the HK section for the support they gave us to 
make this visit possible and are very thankful to Charles and Alex 
as well as to Helen Song and Rain Rui from the University’s Office 
of International Cooperation and Exchange for accompanying, 
translating and generally supervising us! 

I returned to China in early November to present the IRSE at 
the Metro China 2011 exhibition in Beijing.  One of my 
colleagues kindly supported me in this so that we could give the 
presentation in English and in Mandarin to an audience of 
around 80 people attending a seminar at the exhibition.  There 
seemed to be much interest in the Institutions professional 
examination and licensing activities.  I very much hope that these 
visits helped to raise the profile of the IRSE in China and look 
forward to working further with Professor Ning Bin and the Hong 
Kong section to expand our membership in China. 

Claire Porter 

1 Professor Ning Bin, President of Beijing Jiatong University   

2 Train on the Yizhuang Line with Platform Screen Doors 

3 Driver’s Console 

4 Train Simulator 

Above (l to r):      
Song Yonghua (Helen, BJTU),  Si Yintao (BJTU),  Chunhai Gao (TCT),  Cai Baigen (BJTU),  
Liu Chaoying (MOR),  Colin Porter,  Prof Ning Bin (BJTU),  Claire Porter,  Charles Lung (HK),  
Alex Wong (HK),  Xu Yugong (BJTU),  Chen Baoli (BJTU) 

ASPECT 2012 UPDATE 
 
There has been an excellent response to the Call for Papers for the ASPECT 2012 conference.   
By the closing date at the start of November, 51 abstracts had been received at aspect@irse.org , from 
authors in 15 different countries.  Thank you very much to all those who have submitted an abstract, and 
all those who encouraged their colleagues to do so. 
     The ASPECT working group now has the task of reviewing all the abstracts and selecting those to be 

included in the conference programme.  We expect to fit about 30 papers into the available time at the conference, so with such 
a good response it is inevitable that we will have to turn down some good offers.  In making a selection we will consider the 
significance and originality of the topic, the quality of the abstract, and achieving a good balance of subject matter and 
geographical coverage.  

The selection process will take a couple of months and authors will be informed of whether they have been chosen in early 
January. 

Ian Mitchell 
Chairman of ASPECT working group 
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On the afternoon and evening of Tuesday, 4 October, a group of 
20 or so members responded to a kind invitation by Park 
Signalling Limited of Stockport to attend a technical visit to see 
demonstrations of the company’s products and facilities as well 
as receive a talk by the Managing Director John Slinn entitled 
“Park Signalling 10 years on”. 

The afternoon’s visits commenced with refreshments and 
then in groups we visited a range of technical demonstrations of 
the company products. 

Firstly a range of Simulators were demonstrated to assist in 
the Railway Signalling commissioning process.  These included 
Automatic Warning System, Points machine and Signal head sim-
ulators which can test the voltages applied under load conditions 
and detect voltages out of range and other fault conditions in 
lineside control equipment.  These Simulators cover a range of 
different manufacturer’s products in terms of current draw etc. 

Park Signalling have developed a PC based SSI data link 
analyser which enables a technician to monitor all 63 Trackside 
Functional Module (TFM) addresses command and reply 
telegrams simultaneously.  Missed telegrams, coding parity 
errors and glitches can all be detected easily and this has proved 
invaluable in the field.  The display is clear and easy to use with a 
particularly useful feature of being able to see changes in 
Datalink addresses/data which is highlighted in yellow on the 
display which slowly fades over successive telegrams.  The ability 
to ‘zoom’ in on one address (TFM I/O) is also particularly useful.  
Park Signalling have also developed many more useful SSI tools 
including an SSI Memory Module Tester, TFM input tester, a Long 
Distance Terminal filter unit, improved Datalink Isolation Trans-
former  with Surge protection and various Datalink simulators. 

The developments in Radio Electronic Token Block (RETB) 
were demonstrated with the aid of a Garden Railway to simulate 
part of the North Highland line from Lairg to Brora.  Of particular 
note are the Train Protection & Warning System (TPWS)/RETB 
Trackside Radio Control Unit (TRCU) developed by Park 
Signalling which, using a twin radio system for redundancy, is 
able to listen to tokens being sent to trains in the section and 
control lineside equipment via TFMs for example TPWS loops.  A 
signalman’s touch screen display also developed by Park 
Signalling was used to set routes and hence issue tokens via a 
radio transmitter to the TRCU which was demonstrated 
operating point units and TPWS indications remotely as well as 
the trackside power for the trains to run!. 

The demonstration of Virtual Lineside Signalling was perhaps 
the most radical and innovative of all the demonstrations.  Its aim 
is to use Commercial Off the Shelf Equipment to display 
Signalling information to the driver using little more than Radio 
Frequency Identification (RFID) tags attached to the Railway 
sleepers in strategic locations and a RFID reader, Radio receiver 
and ruggedised PC as the on-train equipment.  Trackside 
equipment is virtually eliminated as all train location and 
Signalling functions are handled by the on-board equipment.  
The Control Centre sends the train a signalled route message 
which can only be decoded by the train as it passes over the 
correct RFID tags which then enables the display of appropriate 
Signalling information to the driver. 

This system is envisaged to be used in an emergency 
signalling context to quickly get trains running again in 
perturbed situations i.e. cable theft. 

The final presentation was of Park Signalling’s significant 
contribution to Manchester Metrolink extension in resolving a 
problem at Trafford Junction.  The problem arises since the new 
extension is to be operated to Line of Sight principles – as you 
would driving on the roads, but the old network is signalled 
using absolute block signalling and Vehicle Recognition systems 
(VRS).  Park Signalling designed, built and installed an interface 
at Trafford Junction.  The system uses a combination of 
mechanical and GE Electronic treadles to detect reliably a tram 
entering the VRS controlled system.  A PLC was installed to 
interact with the VRS system which, together with an 
interlocking, sets a route depending on the trams intended 
destination.  The system was designed, installed and 
commissioned in less than 3 months – no mean achievement. 

The above explanation of products is necessarily brief.  For a 
fuller account I would recommend a visit to Park Signalling’s 
excellent web-site at www.park-signalling.co.uk. 

The evening’s talk was given by John Slinn on ‘Park Signalling 
10 years on’. 

John started by explaining the company was founded in 2000 
and in the 10 years to date is one of the few companies not to 
have changed its name in the signalling business.  The 
company’s mission statement is to “Enhance Rail services by 
improving reliability, availability and safety” and he described 
the company as able to offer: 

 Design, development and application of new products; 

 Engineering services for specialised Signalling Products; 

 Specialist Consultancy for Railway Products and Projects. 
The company’s core competencies are in Fail safe product 
design, SSI (Both Central Interlocking and Trackside), RETB, 
Automatic Train Operation and Automatic Train Protection 
(Maglev, Docklands and SACEM experience), 2oo3 Safety 
platforms.  The products were then described but as these have 
been largely detailed above and in the web-site I will not repeat 
them here.  John did mention a few products not previously 
mentioned however, which are specifically targeted at heritage 
products for example the Reed Coarse tuning rig and a 
replacement for the SSI Technician’s terminal.  The company are 
also agencies for Protowire equipment (tunnel protection) and 
Safetrack.   

To conclude the companies key achievements are 130 
customers (8 being in Europe and Australia) since 2000 with 
Contract values varying from £29 up to £1.8 Million.  They 
became accredited to ISO9001 in 2008 and also to ‘Link-up 
transition 2’ and ‘Proof’.  The aim is never to borrow money 
“Never a Lender or Borrower be” – surely sound advice in 
today’s climate and the company has an excellent credit history.  
Its R&D is funded from profit and the aim is to sustain existing 
resources.  Profit has varied widely over the years – John did say 
they seem to have done well, when others are struggling and 
vice-versa.  The company makes most of its money from 
products and very little from consultancy work. 

MIDLAND & NORTH WESTERN SECTION 
Report by Ian Johnson 
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MINOR RAILWAYS SECTION 
Report by Mike Tyrrell 

The company celebrated in fine style by hosting a 10th anniversary 
meal recently in the National Railway Museum at York and it is 
interesting to note that over the years staff turnover has been very 
small a sure indication of the commitment and  loyalty of the founder 
and subsequent members. 

For many of us it was an opportunity to meet up once again with 
colleagues, many now retired, from the erstwhile Manchester GEC/
Alstom Trafford Park Railway Signalling Section and to appreciate just 
how far Park Signalling has come in the first 10 or so years since its 
formation.  I’m sure I speak on behalf of all who attended in thanking 
the staff of Park Signalling for their hospitality and a fascinating 
technical visit and evening’s presentation. 

Finally we wish the company well for the future and look forward to 
hearing: - “Park Signalling 20 years on.” 

Worgret Junction with the completion of the main line 
resignalling. 

IRSE NEWS will have a detailed piece on the 
Swanage Railway’s signal boxes based on the visit in a 
future edition. 

Thanks are due to Mike Whitwam who is the Project 
Manager for the resignalling project and a Director of 
the Swanage Railway and members of the railways S & T 
department. 

 

1. Inspection of Electronic 
Points Machine 
 
 
 

2. VLS demonstration 
 
 
 
 

3. RETB Presentation 

1 
2 

3 

On the 15 October 2011, a party of 14 members and 
guests visited the new signal box at Corfe Castle and later 
moved on the Harman’s Cross and Swanage boxes on the 
Swanage Railway in Dorset, UK. 

Although the section visited the Swanage Railway in the 
autumn of 2010 the signal box at Corfe was but a partly 
completed shell and as the interest was high at the time so 
a revisit was arranged following the completion of the new 
box. 

Corfe Castle box like the other two boxes on the 
Swanage Railway were built from scratch by the volunteers 
of the S & T department starting with the construction of a 
new building and restoring and installing the frame 
recovered from the nearby area and finishing the interior to 
give the ambience of the period but with modern 
appointments.  Allowance has been made for the later 
installation of the direct connection to the main line at 
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The Vice Chairman, Keith Yews opened the meeting on Tuesday 
18 October 2011 at the Bar Convent in York, and apologised that 
Tony Pinkstone was unable to attend this evenings meeting 
because he was on the IRSE Convention in Malaysia.  He sadly 
announced the death of George Hedworth since the last 
meeting.  He then welcomed 22 members and two guests. 

Keith introduced Alan Kitchen, of Network Rail (NR), and 
invited him to present his paper “Efficiency Challenge for 
Signalling Projects”.  Alan began by explaining that the funding 
for Network Rail is split into 5 year Control Periods (CP).  Control 
Period 3 began covered the period 2004/05 and completed in 
2008/09.  Savings of 30% were delivered mainly aimed at lowest 
construction cost.  CP4, the current period, is aimed at delivering 
23% savings through sustainability, maintainability and PRAMS.  
Beyond CP4 into CP5 (2014/15 to 2018/19) the saving has not 
yet been determined but NR is well on the way to finalising its 
Strategic Business Plan for submission to the Office of Rail 
Regulation.  One of NR’s main initiatives is the Efficient 
Infrastructure Delivery (EID) programme.  This is aimed to 
provide an efficient project governance, (how NR organises 
itself), make versus buy (what could be done better in house), 
plug and play (more use of plug couplers to reduce testing), 
modular signalling for rural lines, workbank planning and using 
new design tools.  Alan continued by outlining the significant 
developments in design tools.  The Class II Protection System 
Design & Safety Case was completed in October 2011, the Signal 
Spacing Model (SSpaM) and the Signal Sighting Form Tool 
(SSiFT) are due for completion in November 2011, the Signalling 
Overrun Risk Assessment Tool (SORAT) – Jan 2012, the 
Intelligent Scheme Plans (ISP-Scheme) Release 3 – Aug 2012, the 
Electrical Load Power Distribution (ELPOD) – Mar 2012 and the 
Automatic Image Recognition (AIR) – proof of concept has been 
completed.   

One of the main objectives is to “Design to Cost” in which 
the design process will use standard designs and the change in 
designer’s attitude to design to funding limits and stick to the 
remit.  This will promote benefits in the reduction in bespoke or 
repeat design by promoting ‘catalogue engineering’, a reduction 
in construction & asset lifecycle (e.g. maintenance) cost and the 
elimination of cost escalation through addition of unnecessary 
and unfunded enhancements.  A major element of ‘Design to 
Cost’ is to promote the application of ‘Standard Design’ (SD), 
which will require the minimum possible site-specific adaptation, 
represent the best possible value solution, clearly specify the 
criteria for their application and will have secured approval by 
the relevant NR Professional Head.  The standard designs which 
NR is targeting for signalling are, an equipment cell library – 
November 2011, standard equipment housings – December 
2011, circuitry design – August 2012 and analysis and general 
schematics – November 2011.  Modular signalling is a design 
philosophy which enables the resignalling of rural routes at a 
lower unit cost than other current methods and the key targets 
are cost effective delivery (at least 50% reduction in rates), allows 
future efficient functionality enhancement, short timescales from 
launch to delivery (24 months) and a migration to a roll out 
programme at target prices.   

YORK SECTION Report by 
Andrew Smith 

The Section’s Chairman, Craig Hourston, welcomed 16 members 
and two guests to the first lecture of the Section’s 2011/12 
calendar: Intelligent Infrastructure. This presentation was given by 
Adrian Gibbs – Senior Project Engineer for the Intelligent 
Infrastructure Programme. 

Adrian began the presentation with an overview of the 
Intelligent Infrastructure Programme with the onus on ‘What 
Intelligent Infrastructure can do’, rather than ‘How Intelligent 
Infrastructure does it’.  With the main purpose of the programme 
being to improve performance reducing service affecting failures 
through the use of real-time information and to support the 
reduction of cost by using statistical information to support asset 
management decisions. 

The presentation moved on to what aspects of infrastructure 
would be best fitted to the Intelligent Infrastructure programme, 
and from analysis of incident delay minutes over a period between 
2008 and 2010, recommendations on fitment were made.  This 
analysis highlighted points, train detection and signalling power 
supplies as the three areas of infrastructure where monitoring 
solutions could be developed to delay minutes. 

A business case was produced comparing cost versus benefits, 
number of assets to be fitted and ‘lite’ versus ‘enhanced’ fitment 
with the option for the ‘lite’ fitment being progressed as more 
cost effective and being able to monitor a larger asset population.  

SCOTTISH SECTION Report 
by Neil 
Thomson 

The next steps for Modular signalling are the pilot schemes 
are due for commissioning in Summer 2012, press forward with 
product approvals, development of GRIP 5 – 8 processes, with 
the Suppliers, through the Pilot schemes, focus on commercial 
and procurement processes, to generate further cost savings,  
Development of maintenance and training support, the Modular 
Signalling Handbook will be available soon and the introduction 
of individual features from Modular Signalling to conventional 
projects – some 30 plus opportunities have been identified.  
Other initiatives are lightweight signals to reduce cost, 
installation time and maintenance, testing process efficiencies 
where plug couplers are used to connect equipment together, 
thus enabling equipment to be tested in a ‘hangar’ environment, 
disconnected and taken to site and then reconnected.  Safety 
enhancements have the potential for using funding which could 
be used to better effect elsewhere.  Alan asked the audience to 
consider the safety profile of a passenger journey.  It could pass 
through areas where assets have differing ages and safety 
provision where approach locking, maintained locking, time of 
operation locking are not compliant with current standards.  
Where projects renew assets on part of that journey what extent 
of effort should we apply to cover every foreseeable risk and 
make that element of the journey perfect?  If we do that, can we 
justify the use of the funding in that way rather than spend some 
of it elsewhere on the route.  In conclusion the forthcoming 
reorganisation of the Network Rail Regions was outlined.   

A lively question and answer session followed with those 
taking part were John Maw, Bruce MacDougall, Paul Hepworth, 
Jesper Phillips, Malcolm Smith, Grace Nodes, Colin Ward and 
Ernie Thomson.  The vote of thanks for an informative evening 
was given by Doug Gillanders. 
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Dear Editors 

ETCS Level 2 Application on the Cambrian 

In Clive Kessell's interesting article on Cambrian ETCS (IRSE News 171) he mentions a 
“quirk” that simultaneous entry into loops is not possible.  Unfortunately he does not 
clarify whether this is an ETCS version 2.3.0d problem, a signalling applications 
problem, a problem arising from the need to accommodate trains with not frightfully 
good brakes or even perhaps a bit of all three!  Could we be told? 

The article also states that circuit switched GSM-R with “permanent use of a channel 
for every train in section” limits the technology to secondary lines.  In my opinion this 
needs a careful, quantified, challenge not just because the Swiss might be a bit upset to 
hear their high speed line between Bern and Olten described as a “secondary line”.  
There are clearly limitations associated with the use of circuit-switched GSM-R as the 
bearer for ETCS data to and from trains. 

Over the last two years I have been working with telecomms colleagues on this 
capacity issue as it relates to ETCS L2 overlay on the lines out of Paddington and the 
need to accommodate Crossrail, Heathrow Express, electrified long distance and legacy 
DMU services.  As a result of Clive Kessel's comments referred to above and other 
similar comments made without any quantified evidence I have decided to offer a paper 
to Aspect 2012 which will show how real cases can be modelled, the opportunities 
offered and the challenges raised in the present state of development.  I think it will be 
useful to bring a numerate approach to the discussion. 

Phil Hingley 

Train Integrity 

I note with interest the unfolding debate on Train Integrity (article in IRSE NEWS 170 
and letter in Issue 171).  Although one can see the merit in both the view points 
expressed, I would like to add support to the perspective put forward by the 
International Technical Committee.  In particular, I urge interested readers to bear in 
mind the following principle for dividing systems into sub-systems: 

Sub-systems should be characterised by (and ‘natural’ sub-systems can be 
recognised by) low external coupling and high internal cohesion. 

Viewed from such a ‘systems’ perspective, it is clear that the opinion expressed by the 
I.T.C. has considerable merit – since a single complete train is self-evidently a clearly 
identifiable sub-system of the overall railway. 

Martin Bowie 

Re: The Institution Crest 

Having read the fascinating article in 
issue 172 about the history of the 
Institution Crest, I thought that 
readers may wish to be reminded of 
the letter and illustration that I 
contributed to IRSE NEWS, Issue 30 in 
September 1993. 

As you will see, both the picture 
and the wording from John Bunyan’s 
“Pilgrim’s Progress” are remarkably 
similar to our crest, and perhaps 
inspired or influenced Ida Byles’ 
design. 

Terry George 

FEEDBACK A pilot project on the Edinburgh to 
Glasgow route was set up and this proved 
that points failures could be reduced by 
circa 30% and analysis of national point’s 
incidents established a case for fitment of 
point ends based on predicted savings over 
a five year period.  Justification for fitment 
of all 650 V insulation monitoring systems 
was established in a similar manner. 

The presentation then went on to go 
into more detail of the system architecture 
and lineside case-based monitoring 
equipment.  The focus was on the Edinburgh 
to Glasgow pilot and went into the full 
extent of the initial roll-out of the 
monitoring equipment.  The performance 
figures pre- and post-fitment were shared 
and an improvement on mean time 
between service affecting failures was 
observed.  This allowed for further phased 
roll-outs of monitoring equipment to be 
fitted to points, track circuits and signalling 
power supplies throughout Scotland which 
provided further improvements on failure 
rates. 

The presentation concluded with a 
commentary on how the monitoring 
equipment is now being used in ‘real-time’ 
to predict and prevent failures in the 
Intelligent Infrastructure cycle.  In the 
example of a point end, the trackside data 
logger and current sensor measure the 
current flowing to the points motor.  The 
data collection is then transmitted to the 
Infrastructure Control Centre where the 
current traces are analysed and if the points 
are operating out of defined parameters 
then the system generates an alert or alarm, 
depending on the severity, which highlights 
the possible future failure of the 
infrastructure.  The Infrastructure Control 
Centre Controller will then contact the local 
S&T technicians informing them of the alarm 
and the potential failure in the future.  In 
conjunction with this, an analyst or Flight 
Engineer, will study the trace and provide 
recommendations to the front line teams as 
to the adjustments required to help return 
the points to optimum levels based on 
historic analysis.  This, hopefully, will catch 
the failure before it happens, preventing 
any delay causing failures.  Adrian then 
went through a number of other failure 
modes displaying current traces from known 
failures and highlighting the differences 
between failure modes. 

The vote of thanks was given by Lynsey 
Hunter and the Section would like to thank 
Adrian for giving this very informative 
presentation.  
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New Undergraduate Engineering Scholarships Awarded in the UK 
The Arkwright Scholarships Trust has awarded its inaugural Undergraduate Scholarships in Engineering to three outstanding 
candidates.  The Scholarships support students over the full duration of their undergraduate degrees and are worth between £9000 
and £12 000 each.  The Scholarships have been made possible through the generous support of The Lloyd’s Register Educational 
Trust (LRET) and The Reece Foundation. 

Miss Supriya Gopinath, who is embarking on a chemical engineering degree, received The Arkwright/Lloyd’s Register 
Educational Trust Undergraduate Scholarship.  Mr Edmund Eustace and Mr David Hewlett received the two Arkwright/Reece 
Foundation Undergraduate Scholarships.  Mr Eustace and Mr Hewlett have both just started the General Engineering course at the 
University of Cambridge. 

The three Scholarships were bestowed on the recipients at the annual Arkwright Scholarships Award Ceremonies hosted by the 
Institution of Engineering and Technology in London and Glasgow.  Dr Martin Thomas, the National Director of the Arkwright 
Scholarships Trust, said: “Whatever the long-term effect of the changing tuition fees, more high-calibre young people need to be 
encouraged to choose engineering at undergraduate level.  These Scholarships mark a new step in Arkwright’s efforts to contribute 
to this need, working in collaboration with these key partners.”  Mr Michael Franklin, Director of The Lloyd’s Register Educational 
Trust commented: “After many years of successful involvement with the 
Arkwright scheme, I am delighted that The LRET is extending its support to 
one of three inaugural undergraduate scholarships.  Arkwright Scholars 
demonstrate not only academic excellence, but skills, abilities, initiative and 
energy which set them apart from their peers.  Together we are giving vital, 
practical encouragement to one of the country’s top engineering students.” 

 

FEEDBACK   +   ANNOUNCEMENTS 

left:  
Supriya Gopinath receiving her award from 
Michael Franklin, Director of The Lloyd’s 
Register Educational Trust 

 

right:  
David Hewlett and Ed Eustace with  
Anne Beresford, Secretary of The Reece 
Foundation  

"The TETRA Standard, Issue 169" 

Further to previous published correspondence on radio systems 
for ETCS, what we should learn from hindsight is not that the 
wrong radio system was chosen for ERTMS levels 2 and 3, but 
that choosing any radio system at all was the mistake.  (Hindsight 
is a wonderful thing).  Train Control systems have always out-
lived any associated radios, with mid-life radio upgrades usually 
being required.  There is no sign of this trend changing - indeed 
the advances in digital radio technology are still accelerating.  So 
any upgrade from GSM-R to GPRS, as currently being contem-
plated by some, will be out of date before it is delivered.  Is 3G 
the answer, or 3GPP Long Term Evolution (LTE), or a system that 
can hop between them? 

What is needed is the small change to the ETCS specifications 
to make them radio-agnostic.  An Internet Protocol interface on 
the train, and another to the Radio Block Centre, with a Quality 
of Service specification for the radio, should form part of the 
ETCS specifications.  After all, the safety of the system does not 
rest in the radio layer.  The radio system needs taking outside the 
ETCS system boundary.  Then the (expert) radio engineers can 
determine a specification for the radio system.  In Europe, the 
radio system would need to be mandated, and it will need 

changing every 15 years as technology moves on.  This could be 
done without changing the ETCS specifications.  Then we might 
get a system that can handle the number of trains usually found 
in any mid-size terminal rail station. 

Outside of Europe, ETCS is being applied on many enclosed 
rail networks without a need for interoperability with other 
countries.  A radio-agnostic train control system would allow the 
infrastructure owner to select the most suitable radio system for 
that particular network.  Fallback onto other public systems could 
be permitted if they meet the quality requirements - this can lead 
to significant cost reductions in the primary radio system. 

Should Europe be interested in whether ETCS is being 
applied outside of its geographical boundaries?  Certainly.  The 
success of ETCS in non-European countries is leading to 
significant economies of scale in the manufacturing costs of the 
equipment, to the benefit of European railways.  Such price 
reductions are needed in Europe at the moment.  It also funds 
continuing product development from the suppliers, and flies the 
European flag.  Recently one Asian railway director asked me: 
When will ETCS be renamed GTCS (Global Train Control 
System)? 

Nick Terry, Australia 
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MyPath CPD System 
Members may have noticed on the IRSE’s new website that they have access to and 
the free usage of an on-line system for planning and recording their professional 
development called MyPath.  In addition to recording dates of CPD, lesson learnt, 
benefits gained, embedding evidence files etc, there is an option to have the 
information reviewed by other engineers as part of your ongoing CPD. 

Where members wish to gain Engineering Council Registration to EngTech, IEng or 
CEng (or wish to transfer to a higher level), MyPath allows you to link your evidence of 
professional development to the competences of the registration level you wish to 
achieve.  Members are advised to first check they meet the educational requirements 
for the registration levels as detailed in “About Engineering Council Registration” 
available via the “Membership” page of the IRSE website.  

All data submitted or uploaded to MyPath will be stored on a secure server in the 
UK managed by the Engineering Council. 

Route to Registration 
using MyPath 
Once you have registered using the link 
on the “Members” page, you are asked to 
select one of the available competence 
profiles (EngTech, IEng or CEng) and then 
carry out a self-assessment as to which of 
four levels you believe you currently meet 
for each of the competence requirements. 

When you have completed your self-
assessment, you can have it reviewed by 
entering an email address of a responsible 
person within your engineering field (such 
as your line manager or mentor) who has 
previously agreed to act as your 
“Reviewer”.  They will receive an email 
from Noreply@Mypath.org.uk with a 
subject title “PDS Progress Review”; 
requesting a review, although it is not 
until they open it will your name become 
evident.  The feedback from the reviewer 
will then be added to your self-
assessment. 

You can then develop plans to achieve 
the required level of competency; again, 
these plans can be sent to your reviewer 
for comment.  As you gain evidence 
against the competences these can be 
embedded or linked via a website so that 
your reviewer can determine if they are 
sufficient to meet the competence 
requirements. 

When you and your reviewer believe 
that all the requirements have been met, 
you should create a final report in MyPath 
and send it to the Membership & 
Professional Development Manager at 
hq@irse.org.  

The IRSE will then nominate two 
names from the Membership Committee 
to review your report.  If you are applying 
for CEng or IEng registration, they will 
either recommend that you are called for 
a Professional Review Interview or indicate 
what further evidence is required.  Those 
applying for EngTech registration are not 
normally interviewed. 

With a satisfactory outcome from the 
assessment/interview and provided that 
the educational requirements have been 
met, the level of registration (EngTech, 
IEng or CEng) will then be recommended. 

Full details of how to use MyPath are 
given in the “MyPath User Guide”, which 
can be downloaded from the “Members” 
page on the IRSE Website. 

 

PROFESSIONAL DEVELOPMENT 

On-line CPD recording system for IRSE members 

Figure 1:  MyPath Login Screen 

Figure 2:  Self-assessment against Engineering Council Competences 



 IRSE NEWS  |  ISSUE 173  |  DECEMBER 2011  26 

MEMBERSHIP  MATTERS 

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

 

Member 
Chan K W MTR Corporation Hong Kong  
Diepenmaat W B  Movares  Netherlands 
Hadfield M UGL Australia  
Jansen F A Atkins Rail  
Postmes J Attica Advies (partner) Netherlands 
Rairikar D A Thales Solutions Asia Pte Singapore  
Slotboom P Movares Nederland Netherlands  
Sung H J J Brookfield Rail Australia  
Van Niekerk J O Proradi (Pty)  South Africa  
Weits E A G Movares  Netherlands 
 
   

Associate Member 
Hamilton  P Invensys Rail Asia Pacific Australia  
Kelly P K Network Rail  
Leune W ProRail  Netherlands  
Spek H L Grontmij Netherlands  
 
  

Associate  
Baaijens A M The Engineering Factory  Netherlands  
Costello G Frazer‑Nash Consultancy  
Doherty K ARTC Australia  
Jackson  C M  Railway Gazette International  
Karim H Sinclair Knight Merz (SKM)  
Lange J W Caems Holding  Netherlands  
Mazzotta D Invensys Rail  
Merritt C Abigroup Rail Australia  
Morris C Invensys Rail  
Nkambule J S Swaziland Railway Swaziland  
Purkiss A Invensys Rail  
Ritchie G Strathspey Railway  
Rose P Network Rail  
Smith M J Network Rail  
Songsan N Invensys Rail Systems Thailand  
 
 

Student 
Bhagirath N HBL Power Systems India  
Tamada R HBL Power Systems India  

TRANSFERS 
 
 

Companion to Fellow 
Goodman C J University of Birmingham  
 

Member to Fellow 
Liu Z M Knorr-Bremse Rail China 
Roy  P Altran Praxis  
 

Associate Member to Member  
McLarnon T Colas Rail 
Verma S K Parsons Brinckerhoff 
 

Student to Member 
Popplewell N Rail Control Systems  Australia 
Wong P Invensys Rail Australia  
 

Accredited Technician to Associate Member 
Kumar D Serco Dubai Metro UAE 
Smith S Vertex Systems Engineering 
 

Student to Associate Member 
Clayton J‑L Invensys Rail Systems 
  

RESIGNATIONS    
Buswell J D 
Butler H M 
Cameron L 
Hughes B 
Lancaster T 
Leahy P J 
Leger M 
Perry T 
Redstone R V 
Rodriguez J L 
Wells D 
Wilkins S J 
 
 
 
 
 

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

Cerullo  G  Fellow 
 

RE-INSTATEMENTS 
Cheng  K M 
Lutovac  D N 
 

Membership Committee Changes 
Pragnesh Patel, who is an Associate, has joined the 
Committee as the Younger Members representative  

Current Membership Total is 
4733 


