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Over the recent Christmas and New Year 
period, project teams from Invensys Rail 
have successfully commissioned a series 
of major main line schemes. 

On 30 December 2010, the Reading 
Enabling Project was signed back in to 
use marking the culmination of an 
intensive 27-month programme of work.  
The successful commissioning completed 
the transfer of control for Reading 
Station from Reading to three Invensys 
Rail WESTLOCK computer-based 
interlockings at the new Thames Valley 
Signalling Control Centre, paving the 
way for the remainder of the Reading 
Remodelling Project.  Following the 
signing back in, the relief lines were 
immediately signed back out of use in 
readiness for the Caversham Road 
Bridge replacement, which was then 
signed back into use seven hours ahead 
of plan at 19:40 on 3 January 2011. 

INDUSTRY NEWS Seasonal Successes 

An Invensys team also worked on 
the Thameslink Stage Y project, which 
saw the commissioning of the 
Blackfriars Interim Station, with new 
through platforms 1 and 2 brought 
into service and platforms 4 and 5 
decommissioned.  Signed in to use on 
31 December 2010, the commissioning 
of this 16-month programme marked 
the end of the Thameslink enabling 
works, a major milestone in the overall 
Thameslink Programme for the 
delivery of key output 1, which will see 
16 12-car trains per hour across central 
London by the summer of 2012 in time 
for the Olympics.  

The company also undertook two 
significant stage works enabling 
phases on the Paisley Corridor 
Resignalling project over Christmas 
and New Year - the first phases of an 
intensive programme through 2011. 

On New Year's Day and on schedule, 
another project team commissioned the phase 
1A extension of the East London line, 
extending the line from Dalston Junction to 
Highbury and Islington via Canonbury.  With 
Network Rail and Rail for London as joint 
infrastructure managers, Invensys Rail was the 
principal contractor for the project. Despite the 
complicated site with many neighbouring 
contractors and complex interfaces, the 
scheme was successfully commissioned in less 
than 12 months from award. Phase 2, which will 
interconnect the East and South London lines, 
is due to begin in February 2011.  

Commenting on the commissionings, Rob 
McIntosh, Invensys Rail's delivery director 
(mainline) said: "I'm absolutely delighted that 
each of the project teams, working in 
partnership with colleagues from Network Rail 
and Rail for London, successfully delivered 
these important commissionings.  The delivery 
record of Invensys makes me very proud to be 
part of the team". 
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The IRSE was founded 99 years ago with the simple aim to “advance, for the public 
benefit, the science and practice of signalling and telecommunications engineering 
within the industry and to maintain high standards of knowledge and competence 
within the profession”. 

So what does the IRSE do about it?  Well, there's a lot going on to advance the 
science and practice, this month's IRSE NEWS has plenty from the local sections and 
you'll read contributions from as far afield as Singapore and India (we've grown into a 
global institution over the 99 years!). 

There's something more specific that the IRSE does in maintaining high standards 
of knowledge and competence though, and you'll find the results in this month's 
NEWS – the IRSE Exam! 

I think the IRSE Exam is about much more than turning up and sitting a paper.   
It's about showing that you're committed to professional Signal Engineering, it's 
about widening your perspective at work and it's about finding a professional 
network.  Studying for the IRSE Exam, if you do it right, will open your eyes to the 
support and advice of the industry.  You'll meet experts who will give up an evening 
to teach you their special subject, old hands who will mark your confused attempts to 
answer a question and your peers from across the industry who are as lost as you are. 

I sat the exam not too long ago so I know it's not easy.  I wanted to use this 
editorial to say thank you to those who supported me, well done to last September's 
candidates and to give my encouragement to those who are thinking of doing it 
themselves.  Get on the IRSE Exam Forum, find out what's going on and who's doing 
it and get involved! 

Simon Eastmond 
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INTRODUCTION 
For successful implementation of a safe, efficient and 
cost-effective rail transit system, system integration 
management is a critical and integral component in 
the project management process.  This is particularly 
important for fulfilling the requirements of a highly 
complex system such as a fully automated system, 
due to the high level of integration among the 
constituent systems.  A structured system integration 
process has been established for the management of 
rail transit system projects.  It covers all system 
interface and integration activities throughout the 
project life cycle, which is sub-divided and mapped 
into the well-defined project phases. 

This paper describes the Land Transport Authority 
(LTA) methodology on system integration.  Strategies 
adopted to manage interface design and system 
integration will also be described.  The system 
integration testing process includes the need for 
carrying out pre-delivery integrated testing as part of 
risk reduction measures.  Verification processes and 
techniques, together with the use of management 
tools to control cross discipline interface design and 
integration activities, will also be addressed.   

The key areas of focus are: 

overall system integration/design; 

interface and integration management; 

integrated system testing and 
commissioning; 

requirements traceability and management; 

configuration management. 

OVERALL SYSTEM INTEGRATION/DESIGN 
The following system design processes have to be put in place (see Figure 1). 

Operation Requirements/Operating Modes and Principles 
Document 

It is important to establish overall operation requirements, in an operation 
plan which should cover how the railway will be operated under normal 
conditions and all foreseen degraded and emergency conditions.   

For driverless operation, it is also necessary to start with a review of a 
comprehensive set of top level operation requirements, in particular of all 
major tasks performed by the train operator and how these tasks could be 
replaced by automated system functions.   

Other operation requirements include the operation of train service, 
central and station control, station facilities and depot operation, which 
should also be carefully analysed and established.   

System Integration Management for Rail Transit Projects 
The Singapore Experience 
By Leong Kwok Weng    

Paper to be read in London on 19 March 2011 

The author is with the  
Singapore Land Transit Authority  

Modern transit systems nowadays are very complex in nature and have a high level of integration.  The more automated the transit 
system gets, the greater is the level of integration required.  To ensure this high level of system integration, it is crucial to establish 
a systematic approach to the system integration process to achieve correct interfacing and integration leading to the successful 
delivery of the project on time and within budget.  The process really begins with the definition of operations requirements and this 
is followed through with the design management and finally system validation. 

The paper describes the Land Transport Authority system integration management process for the design and construction of 
transit projects in Singapore.  The approach adopted has proven to be successful through its implementation on several recent 
transit projects, in particular on fully-automated driverless rail transit systems. 

The process covers the entire project stage from inception to completion for revenue operation.  Strategies adopted to manage 
interface design and system integration will also be addressed in the paper.  Various pragmatic management methods and tools 
established from our implementation experiences will also be described.  The paper also shares various main system interface and 
integration problems encountered and subsequent solutions development. 

The systematic process has been continuously improved and refined with valuable experience learnt on every project along 
the way. 

Figure 1:  
Project key stages relating to 
system integration  
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During the design stage, detailed requirements on how the 
railway should be operated under normal conditions and all 
foreseen degraded and emergency conditions are established 
through careful analysis of system operational needs in the 
Operating Modes and Principles Document (OMPD).   

The main objectives of the OMPD are as follows: 

to establish the principles related to system and interface 
design under normal, degraded and emergency modes 
of operation; 

to provide the basis for validating the various functional 
performances under normal, degraded and emergency 
modes during the off-site integrated system performance 
testing and on-site integrated testing and 
commissioning. 

For each operating scenario, it will include sections covering: 

scenarios / facilities description; 

cases of application; 

actions to be taken by the operator or performed by the 
system; 

structured description / process flow chart. 
In each area, the operational interfaces of the various functional 
systems involved are clearly defined.  This is to ensure the 
consistency of each core system design with regard to the 
system operation requirements, taking into account all 
operating modes.  All safety related operations and functions 
are also clearly defined and analysed to ensure that all possible 
scenarios are addressed. 

The level of detail on the operating principles provided is in 
line with the design of the respective systems, and is of 
sufficient depth to allow the production of the operation Rule 
Book and Railway Operating Procedures. 

The completion of this stage of work will also form the basis 
for functional specifications of systems and the subsequent 
performance verification and validation process.  This is an 
iterative process, carried out in parallel with the individual sub-
system design process. 

Towards the end of the final design stage the OMPD, which 
consolidates the principles for normal, degraded and 
emergency modes of operation, can be used to verify and 
validate that each sub-system design is in full compliance with 
the specified operation and performance requirements.  

Functional Analysis    

From the above operation requirements, a functional analysis 
will be performed to determine the functions required to 
support them.  The functional analysis will initially make 
reference to a predefined, comprehensive set of generic 
functions normally found in a rail transit system, to ensure all 
possible functional, system and interface requirements have 
been accounted for. 

With all the functions defined and the establishment of 
system partitioning of various electrical and mechanical systems, 
the respective systems required to implement each function can 
be established using a two-dimensional table (see Table 1).  This 
will subsequently be used to analyse the interaction and 
interdependency between the respective systems for 
implementing each function. 

The completion of this stage of work will form the basis for the 
functional specifications of each system and subsequent 
verification and validation requirements.  In addition, this analysis 
aims at reinforcing the coherence of each system design with 
regards to the overall operation requirements, taking into account 
all operating modes of the system.  It also simplifies the require-
ments traceability process owing to the consistent top-down 
definition of functional requirements throughout all systems. 

Overall System Design 

The establishment of the overall system architecture will be 
carried out in parallel with the functional analysis.  The overall 
system architecture is derived from the Product Breakdown 
Structure, which is an exhaustive hierarchical tree structure of 
components that make up a rail transit system.  The top-level 
overall system schematic showing the interface connection 
relationships between various systems will form the basis on how 
the various systems will be designed and interconnected.  The 
overall system architecture is also used as the reference for 
developing technical dependencies between systems which are 
then developed further into lower level detailed interface design. 

INTERFACE AND INTEGRATION 
MANAGEMENT 
To clearly define the framework for managing system interface 
and integration, a System Interface and Integration Management 
Plan is established early in the project.  It covers all system 
integration related activities and methods for verifying and 
validating the overall system.  With such an approach the work is 
recognised and accepted by all electrical and mechanical 
disciplines, so that a common interest and support is created to 
ensure success in the execution of the defined process. 

For each rail transit system project, a dedicated system 
integration team will be set up to monitor and control the design 
development on interfacing and integration issues for all electrical 
and mechanical systems in accordance with the System Interface 
and Integration Management Plan.  The focus of the team will be 
on multi-disciplinary interfaces leading to total system integration, 
with emphasis on the core systems, that is on rolling stock, 

Table 1: Example of functional requirement breakdown versus system partition 
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signalling, communications and the 
supervisory and control system. 

Interface Management Process 

In a typical rail transit system project, five 
major interface activities to be carried out 
were identified: 

interface identification; 

interface design; 

implementation; 

validation; 

change management. 
These major interface activities are shown in 
Figure 2, to illustrate how they fit into the 
various project phases and what the 
corresponding deliverables to be produced 
for each stage are.  However in actual 
circumstances, depending on project status 
and progress, some of these activities and 
their deliverables may overlap. 

Interface Identification 

All system interfaces have to be precisely 
identified and defined with agreement 
between two interfacing parties to enable a 
smooth progression of interface design.  
This is performed early in the interface 
design during the Preliminary Design phase.  
The objective is to identify a complete list of 
functional interfaces among all systems 
based on the functional analysis described 
earlier.  For each pairwise interface 
identified, we will also identify the most 
suitable party for the role of the Lead Party 
in the interfacing activities.  This will be an 
iterative process closely monitored by the 
system integration team with the help of the 
Interface Matrix and Interface Registers. 

The Interface Matrix (see Table 2) is a 
tabular representation of the interface 
relationships among all systems established 
for a rail transit system project.  It is 
maintained up to date throughout the entire 
project cycle to reflect changes to interface 
design.  The intersections of rows and 
columns correspond to sets of documents 
to be produced to define the interface 
specifications and the test requirements. 

The Interface Registers (Table 3) are 
pairwise compilations of interface 
requirements derived from the functional 
analysis.  It ensures the interface 
requirements are identified and traced to all 
system design requirements.  For this 
reason, it is a useful tool to ensure the 
relevant parties will engage in interface 
discussions to formalise acceptance on the 
Interface Registers. 

Table 2:  Interface Matrix 

Table 3:   Interface Registers 

Figure 2 Interface activities during project cycle 
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Interface Design 

This process starts at the Preliminary Design and will last up to 
the end of Final Design.  It consists of defining, for each 
identified functional interface, the associated physical and 
environment constraints.  An Interface Control Document (ICD) 
and an Interface Data Document (IDD) are created for each pair 
of interfacing systems when their interface requirements are 
identified. 

The ICD describes the general interface characteristics 
between two systems, while the IDD describes the data 
exchange between two systems specific to equipment location.  
The ICD and IDD will be checked against the Interface Matrix 
and Interface Registers for compliance.  At the end of the Final 
Design, the ICD and IDD are accepted and the interface design is 
frozen.  Further interface design modifications after Final Design 
will be implemented using the change management process. 

In order to achieve a successful interface solution, all 
interfacing parties are assigned an equal degree of design 
responsibility for their interface documents.  The Project Team 
will be responsible for ensuring that interface agreement 
between two parties is not in conflict with other interfaces or 
with the scope of responsibilities of other systems.  Meetings will 
be held to resolve conflicts and to delineate clear responsibility 
for their resolution.  The Lead Party will ensure that all resolutions 
are documented through technical specifications, drawings and 
detailed schedules agreed for the systems affected. 

Implementation 

Implementation and factory testing of the interface design will 
take place during the manufacturing and installation phase.  The 
Interface Test List and Test Procedures prepared by each Lead 
Party during the Design Phase will be finalised during this phase. 

Validation 

Validation of the interface requirements will take place during  
off-site and on-site integrated testing.  The off-site testing is 
carried out ahead of site testing and provides interface test 
status inputs to site testing.   

Each Lead Party will lead their assigned interface tests and 
the test results will be submitted as Interface Test Reports to the 
Project Team.  Upon completion, the respective interfaces will go 
through Test Running to validate the complete system against 
the overall system design specifications.   

The Overall System Acceptance Plan will elaborate how the 
specified requirements are fulfilled through inspection and 
acceptance testing. 

Change Management 

This process can occur at any stage after approval of the Design 
Baseline at the end of Final Design.  The interface change 
request will be evaluated by an interface design team (or 
equivalent) led by the Project Director, and the impact of the 
change will be evaluated with respect to the scope of work, 
safety, cost and programme.  When the change is approved by 
the Project Director, updating of the Interface Registers, ICDs, 
IDDs, etc. will be carried out under the responsibilities of the 
Lead Party with agreement and support from the affected 
interfacing parties. 

INTEGRATED TESTING AND 
COMMISSIONING 

Off-site Integrated Testing 

Off-site integrated testing involving the core systems is carried 
out for a number of reasons.  Firstly and most importantly, it is 
necessary to ensure that major system interface problems are 
addressed and resolved as early as possible to mitigate any risk 
to the project.  Off-site integrated testing also provides the 
means to demonstrate the operating principles and to validate 
the overall system design in terms of performance and safety in 
advance of site testing (see Figure 3). 

A number of off-site test platforms have been created to 
cater for the needs of various interface tests.  Examples include 
signalling integrated testing, rolling stock integrated testing, the 
Integrated Factory Acceptance Test or IFAT, and core system 
integrated testing.  All off-site integrated tests have to be 
carefully planned and executed to meet the prerequisites of sub-
sequent higher level integrated tests, for progressive bottom-up 
integration. 

Test Readiness Review 

Before starting any integrated testing, a formal Test Readiness 
Review will be organised by the Lead Party with all parties.   
The purpose is to determine whether the maturity of the 
participating systems is sufficient for testing to commence.   
A Test Readiness Review document produced by the Lead Party 
will describe the hardware and software configurations and 
include internal system and pre-test reports, defect status, 
manpower and tools requirements, detailed test schedule and 
regression tests performed. 

Strategy 

The overall strategy for integrated testing and commissioning 
and for test running defines the tasks to be carried out, the pre-
requisites and links between these tasks, and the allocation of 
tasks between the ITC Lead Party, ITC Supporting Party and ITC 
Manager.   

The ITC Lead Party is responsible for leading all integrated 
testing and commissioning activities associated with the task, 
including drafting test procedures, preparing test resources, test 
briefing/debriefing, execution of tests, pre-allocation of test 
defects to responsible parties and generation of test reports.   

Figure 3 Typical integration related testing sequence 
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The ITC Supporting Party participates in writing the test 

procedures and executing the test.  They are also responsible 
for the correction of defects attributed to their systems. 

The ITC Manager co-ordinates all integrated testing and 
commissioning activities, such as calling meetings, preparing 
test schedules, verification of test procedures, 
implementation of configuration management, follow-up of 
test defects and verification of test reports. 

ITC Organisation 

An overall integrated testing and commissioning 
organisation consisting of a steering committee and working 
level panels is set up to lead the testing phase of the 
project.  There are a number of key appointments in this 
organisation. 

The ITC Manager is a crucial player empowered with the 
overall responsibility to lead and manage the integrated 
testing and commissioning and test running.  The ITC 
Manager ensures that all test activities progress smoothly 
and that all aspects of manpower organisation, test 
scheduling, test execution and test reporting are carried out 
in a safe and efficient manner. 

The Test Train Manager reports to the ITC Manager, 
assisting in day-to-day test related operational activities. 

Under the Test Train Manager are the control supervisors, 
various duty operators at stations and the Operation Control 
Centre, and train drivers. 

System Test Engineers lead and validate all the tests, 
forming a system integration team reporting to the ITC 
Manager. 

A Support Team performing other roles will provide 
assistance to the ITC Manager on areas such as health and 
safety, system assurance, quality assurance and programme 
scheduling. 

Test Execution 

Configuration checks are performed at the start of each task 
by the ITC Lead Party in the presence of the ITC Manager.  
Before commencing any test, daily briefings are conducted 
by the ITC Lead Party to prepare all test participants.  The 
ITC Lead Party will be responsible for executing the test and 
recording any deviations.  Daily debriefings will also be 
conducted by the ITC Lead Party to summarise the test 
findings and actions for the following day’s test. 

Upon completion of each task, a test summary meeting is 
organised by the ITC Manager to review the test results, 
analyse test issues (for example, defect correction or design 
clarification), and review test procedure modifications, target 
date for correction/delivery and re-test schedule.  Test 
reports will be prepared by the ITC Lead Party. 

On a regular basis a configuration control board meeting 
will be organised by the ITC Manager to review progress, 
schedule, major tests and safety issues.  A regular test train 
meeting is chaired by the Test Train Manager to consolidate 
the booking of track access requirements.  Other meetings 
include interface meetings with all parties, and configuration 
management meetings with all system configuration 
managers. 

REQUIREMENTS TRACEABILITY AND 
MANAGEMENT 
It is important to keep a database or repository of all integration 
related information and requirements which will form the common 
reference for decision and change control applications.  From there a 
proper requirements management process should be set up.    

Requirements management should cover both the design and 
testing phases.  During the design phase, the downward link from 
top-level requirements to lower level design requirements should be 
established to analyse the requirements and ensure as the design 
progresses that none are missed out or are inconsistent.  Prior to 
integrated testing and commissioning the traceability of design 
requirements to verification and validation test requirements should 
be established, to form the basis for writing the test procedures. 

High level requirements covering operation, functional and 
performance as specified in the contract documents must be 
traceable to the relevant interface and integration requirements.  
This is ensured through the Overall System Requirements 
Traceability document, which is produced and updated throughout 
the entire design phase.  It contains all relevant contract 
requirements and the associated design documents where the 
requirements are fulfilled.  These requirements also form the basis 
for cross-checking the Interface Control Documents submitted by the 
various interfacing parties (see Figure 4). 

Through this linking of higher and lower level requirements, 
ambiguous or conflicting requirements can be identified and 
appropriate action can then be taken to rectify the deficiencies.  This 
process has helped to ensure that we have not missed out any 
requirements during the design and implementation stage.  Similar 
traceability links have been applied from design to verification and 
validation to ensure that we have not missed out any requirements or 
functions which have to be verified or validated.  Moreover 
traceability is facilitated through strict adherence to a common 
functional breakdown structure that provides a consistent top-down 
approach to ease the tracing of functional requirements from design 
to testing. 

CONFIGURATION MANAGEMENT 
Configuration Management consists of systematically defining and 
controlling the progress of a configuration item from a defined 
baseline through the life of the project, thus providing a record of 

Figure 4 Traceability of requirements 
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the configuration at any point of time and its changes 
from the defined baseline.  Maintaining a disciplined 
configuration management process is an important factor 
in successful integration of large scale, complex rail transit 
projects.  The configuration management process we 
have adopted essentially falls into four main categories of 
activities: 

configuration identification; 

configuration status accounting; 

configuration change control; 

configuration auditing. 
These activities will be performed throughout the project 
lifecycle, until the system is handed over to the rail transit 
system operator, where the operator can adopt the same 
process or develop their own configuration management 
process. 

Configuration Identification 

This will take the top-down approach, taking the contract 
requirements from the Contract Baseline to form the top-
level requirements to construct the Work Breakdown 
Structure.  The configuration items for each system are 
then identified and their functional and physical 
characteristics are recorded through technical 
documentation. 

During the design phase, the configuration items may 
consist of design documents such as specifications, 
drawings, databases and schedules.  Undefined 
configuration items or new ones under consideration will 
be identified in the configuration schedule, which will take 
them into account as the design is developed further. 

During the testing and commissioning phase, the 
configuration items may consist of test documents, 
change requests and defect lists, as well as hardware and 
software.  The Configuration Manager will maintain a 
computerised database of configuration items for ease of 
tracking and control. 

Configuration Status Accounting 

This provides visibility and traceability into the design 
evolution from the configuration baseline to as-built 
records.  Basically there will be four stages where the 
configuration baseline is applied. 

At Preliminary Design, the top-level requirements from 
the contract specifications are compiled to form the 
Contract Baseline, which serves as a reference for all 
subsequent design matters. 

At the end of Final Design, the design documents are 
approved and will be frozen to form the Design Baseline.  
The Design Baseline serves as a reference for all design 
modifications and for the development of test 
requirements. 

After Final Design, the test documents will form the 
Test Baseline to be frozen before the start of integrated 
testing.  There will be different Test Baselines for different 
test platforms off-site and on-site. 

At the end of Test Running, the final product to be 
delivered will form the Product Baseline. 

Configuration change control 

Configuration baselines are defined at various specific phases of the 
project.  These baselines form an integral part of the configuration 
control process to ensure changes are managed and controlled.  A 
Configuration Control Board or CCB headed by the Project Director will 
approve the changes.  A change control procedure is established to 
dispatch change request to the respective members for action and to the 
Project Director for approval.   

Change requests are put into two categories, Category 1 for major 
changes and Category 2 for minor ones.  The Project Director will 
evaluate the change request and decide if it is approved.  If approved, 
the Project Director will inform the appropriate party to implement the 
change.  If not approved, the Project Director will send a rejection with 
reasons to the originating party. 

Configuration Audit 

Configuration audit verifies that the system is built according to the 
requirements stated in the Design Baseline.  Likewise, it also verifies that 
the test configuration is installed and tested according to the 
requirements stated in the Test Baseline.  In essence, configuration 
audits are performed at each successive baseline to establish that the 
configuration is verified as conforming to the configuration items stated 
in the baseline.  The frequency and depth of audits depend on the 
importance of ensuring that a particular configuration item conforms to 
its specification. 

MAIN CHALLENGES AND LESSONS LEARNT 
The main challenges we faced while managing a structured interface 
design and integration process can be summed up as follows. 

Overall System Complexity 

For a large-scale rail transit system project, it is difficult to keep track 
fully of the overall system progress and development at all times owing 
to its sheer size and complexity.  It is also difficult to plan adequately in 
advance the level of resources required to manage efficiently the various 
integration activities, from interface design to overall system validation.  
The time and effort required for each activity are usually adjusted during 
the lifetime of the project to cope with the various additional tasks or 
issues that unexpectedly surface. 

Effective Teamwork 

A system integrator does not work in isolation, but in a team where 
information is exchanged and issues are discussed.  Effective teamwork 
does not necessarily mean that there are no conflicts or disagreements 
between different parties, but rather that, in the midst of challenges and 
difficulties, there is communication, understanding and unity in 
overcoming the obstacles encountered.  Effective teamwork will lead to 
better management and early resolution of integration problems. 

Experienced System Integrator 

To be effective in resolving complex and difficult integration issues, it is 
important to apply the relevant experience accumulated over the years 
and to confidently set the direction for the progression of integration 
work.  However it takes extensive training and in-depth involvement in 
similar large-scale rail transit projects to gain valuable insights into the 
various integration problems faced by a system integrator.  Such abilities 
may take many years to train and develop, which is the main reason why 
experienced system integrators are hard to come by. 
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A WORD WITH …...  
Project Implementation 

All projects are different in their set up and 
implementation.  It requires an experienced 
system integrator to ascertain the extent of 
work and to propose the best approach to 
meet the project expectations and timescale, 
taking into account the available resources as 
well.  An elaborate system interface and 
integration management process may not suit 
a project that is limited by a tight project 
schedule or budget, but on the other hand a 
simple process may not be adequate for a 
large, complex project either.  Deciding on an 
optimised approach most suited for the 
project is a challenging task for the system 
integrator. 

Cooperation 

Cooperation among different interfacing 
parties can be seen as teamwork at a higher 
level, one that is more difficult to establish 
and control.  Therefore it is necessary to 
specify proper guidelines for all parties to 
follow, and these guidelines have to be clear, 
easy to implement and proven to produce the 
desired results.  Arbitration is often necessary 
and appropriate procedures have to be put in 
place to ensure that all contentions have been 
carefully considered and absolutely resolved 
in order not to impede future work and 
cooperation.  Understanding each party’s 
working style and their constraints can help to 
avoid adverse outcome too.  At all times, seek 
their cooperation and agreement and avoid 
making unilateral and uninformed decisions 
on issues that affect their areas of 
responsibility. 

CONCLUSION 
Given the complexity of fully automated rail 
transit systems and the uniqueness of each 
project, adoption of a system approach for 
design, construction and testing of electrical 
and mechanical systems has proved to be a 
fundamental element for the successful 
completion of rail transit projects.  Achieving 
this level of integration requires in-depth 
knowledge acquired through experience, and 
full support from all internal and external 
parties.   

Moving forward, the valuable integration 
related experience learnt from previous 
projects has been captured in the lessons 
learnt database, which will enable other 
system integration engineers to improve and 
refine the processes practiced in current 
transit projects. 

IRSE NEWS yet again has another exclusive interview 
with the President-elect.  Claire will take over the reins 
at the AGM in London on Friday 15 April and will be the 
first female President. 
     We posed a number of questions to her regarding 
her personal opinions and this is what she had to say on 
numerous subject matters. 

What and when was your first contact with the IRSE? 

It was during my first full year at British Rail as part of the 1-3-1 sponsorship 
programme.  I first attended one of the IRSE London papers with one of the 
graduates I was training with at the time. 

When did you join the Institution?  

In 1985, when I spent my first year working for British Rail.  It was suggested to me 
by my mentor that I ought to join, and within the year I had signed up.  But I didn’t 
start actively participating until 1999 when I volunteered, or maybe more correctly 
‘was volunteered’, to be secretary to the organising committee for the international 
conference Aspect ’91.  After that I went on to chair the organising committee for 
Aspect ’99, joined other committees and became elected to Council.  

What is your current employment? 

I am Head of Strategy for Thales UK’s transportation systems business.  This means 
that I develop our strategic business plans, product development strategy and our 
business cases for investment, and represent the transport business in discussions 
about the strategic direction of Thales UK.  This is an interesting new aspect to my 
role, giving me exposure to the wider Thales Group, and the other sectors we are a 
leading player in, such as defence, security and aerospace. 

I joined the company in 1999 and over the years have worked as an Account 
Director for London Underground business and also as Business Development 
Director for some export opportunities in the USA and Australia.  

Are you looking forward to your year as President? 

Very much so. I have been Junior and am now Senior Vice-President, having spent a 
year in each role, but it is a great honour to be asked to become President of the 
IRSE.  I’m particularly pleased to be the first female president in this role, after  
ninety-nine years!  Our plans for 2011/2012 are now taking shape and we have a 
very good technical programme planned.   

The convention this year will be Singapore and Kuala Lumpur giving the 
opportunity to see new developments in rail systems in both countries, within the 
week.  I’m looking forward to attending the Australasian Annual General Meeting in 
March this year, even though I will still only be the Senior Vice-President at that time.  

What does Colin think of your forthcoming year as President? 

You’ll have to ask him that one!  I hope he will be proud of me by the end of it.    

How will your experience assist you as President of the Institution? 

I’ve spent time in both Signalling and Telecommunications and have worked 
internationally so bring a broad perspective.  I’ve also done a lot of work for the 
IRSE over the last 20 years, so I have first hand experience of how a number of the 
committees work.  A number of people have agreed to help me organise events 
during the year to provide a programme that I hope will be considered relevant by 
our stakeholders and of great interest to our members. 

A Word with….  
Claire Porter 
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A WORD WITH …...  CLAIRE PORTER  
What do you personally want to achieve as President 
during your year in office? 

We have already set in place a strategic plan that runs from 
2011-14.  What I want to do in my year is make sure this does 
not stay a plan, and that we actually turn these goals into reality.  
Increased membership, improving the global reach of the 
organisation and making sure the IRSE is relevant to industry 
stakeholders will be the key priorities.   All of this, whilst 
delivering high quality technical content, that people want to 
engage with. 

What has been the biggest influence to you during 
your career? 

People, all the way through it.  But specifically my father, who 
encouraged me to do engineering at University.  And also Brian 
Heard, a past-president of our Institution, who encouraged me 
very strongly to join the rail industry, when I first met him.   
Without their influence, I’m sure that I would be doing 
something else today. 

What has been your finest moment as an engineer? 

It’s good to see something new physically happen as part of 
your engineering, so I would have to say being Tester in Charge 
for the signalling and a part of the team that commissioned the 
Class 92, Channel Tunnel freight trains.  This was back in the 
early 90s and it was satisfying to see the first trains run through 
the tunnel.  It good when you can look back and say, yes I 
contributed to that. 

Have you had any low points during your career? 

I’ve been very lucky over the past 25 years in that respect.  My 
only real low happened when I changed job, changed company 
and moved house at the same time.  I found it hard to cope with 
so much change at once, but while the change unsettled me at 
first I was better for it in the long-run. 

Do you think that signalling and telecommunications 
engineers are fully represented within the Institution? 

Not at the moment. In some countries they are well 
represented, but in other areas they are very sparsely 
represented.  It would be great to see more telecommunications 
and control systems engineers within the Institution.  

What are your thoughts regarding the election process 
of Council? 

It is essential that the Council is elected by the members, and it 
is equally important that the Council is representative of the 
membership – by grade of membership, domicile country and 
experience.  We need to welcome any input that the Section 
Chairman and Country VPs bring to Council and their 
participation should be encouraged.  

How do you see the ongoing role of the sections 
around the world? 

I want to see as much participation from them as possible.   
I hope that our international membership continues to grow, 
and that the sections around the world can go from strength-to-
strength.  I hope to see at least one new section form during my 
year as President. 

What is your message to the world-wide industry 
regarding the value of joining the Institution?  

The Institution provides an opportunity to join a group that 
focuses specifically in our area of interest and is international, 
offering a far broader perspective than might have been 
previously available.  It is a fantastic opportunity for engineers 
across the globe to share experience and technical knowledge.  

What are your thoughts regarding system integration 
of signalling, telecommunications and security systems 
currently in operation around the world? 

System integration is always a challenge.  Integration of systems 
is an area where we, as an industry can deliver real business 
benefit to railway systems.   

By combining the intelligence in the systems we can improve 
system performance. 

What do you think about the IRSE Exam? 

The exam is useful as part of a professional development route 
within the Institution.  Preparing for the exam provides a good 
grounding in the basic principles of signalling and 
telecommunications.   

It’s not easy that’s for sure, particularly if you sit all of the 
modules on one day, as I did.  I do think that it provides a good 
benchmark of the underpinning knowledge a person may have. 

How can the IRSE Exam be improved to make it more 
appealing to the world-wide industry? 

It could be structured in a way that makes it easier for people 
who do not have English as a first language.  Although they can 
answer it from a background of experience in different systems, 
I’m sure that language and culture must be a barrier to some.   

I think that it is important that we continue to provide study 
packs and a forum where people can get help in preparing for 
the exam.   

Where do you see the world-wide industry in 25 years? 

Faster, and with considerably better communication and 
passenger information.  I think by that stage there will be a real 
convergence in technology between signalling and 
telecommunications, and between city and non-urban systems.   

Where do you see the IRSE in 25 years? 

I’d like to see it as the leading signalling and 
telecommunications professional institution in the world. 

What do you think about IRSE NEWS? 

It is important particularly for IRSE members that don’t have the 
opportunity to participate in a local Section because of where 
they live.  I hope that all the sections can contribute to IRSE 
NEWS in a way that interests them and provides value for the 
Institution and its members.  It’s good to begin to see Editors 
from around the world encouraging a wider range of papers.   

I think that IRSE NEWS should be a show case for our 
activities and that IRSE NEWS should be focused to show us as 
a forward looking Institution. 
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The signal is the newly commissioned WIG022 at Dollis Hill on 
the Jubilee line of London Underground.  It replaces A171 signal 
which can be seen bagged.  The signal is at the migration 
boundary between the conventional trip cock signalling and the 
new Transmission Based Train Control system (TBTC) on the 
southbound line.  It was commissioned at the end of December 
2010 which followed several weekends of trial operations to 
familiarise the operators with the new system.   

The line between Dollis Hill in the North all the way to 
Stratford in the East via Baker Street, Westminster and Canary 

Wharf including the Charing Cross branch is now under the 
control of the TBTC system.  The remainder of the line from 
Dollis Hill to Stanmore is now undergoing system testing for 
commissioning later this year. 

The signal displays a red or blue aspect according to the 
condition of the TBTC signalling ahead.  The blue aspect is 
displayed to the Train Operator when the train has been 
accepted by the TBTC system and that the train has a valid 
target point.  The signal is shown changing from red to proceed 
aspect, and the dual aspect is displayed for approximately six 
seconds while the train stops are proved in the lowered position 
as normal for systems fitted with train stops.  Eventually this 
signal will be removed as the TBTC control system moves 
northwards.  There are three train stops provided ahead of the 
signal to be able to “trip” a non-fitted train.  The three train 
stops are intended to ensure that a non-fitted train that 
accidentally goes into the TBTC area will stop and question what 
is happening before they reach the point of conflict having been 
tripped three times.  

There are three driving modes provided in the TBTC system; 
Auto where the trains run automatically with the Train Operator 
there to close the doors; Protected Manual (PM) where the Train 
Operator drives the train in accordance with the target point and 
speed displayed in the cab; and Restricted Manual (RM) where 
the train operator drives the train when the vehicle on board 
computers (VOBC) – there are two on each train - loses 
communication with the central Vehicle Control Centre. Trains 
run up to 100 km/h (62 mph) between stations in Auto or PM 
and a maximum of 17 km/h (10 mph) in RM.  Trip cocks are still 
fitted to the trains which are now only functional when they enter 
the TBTC system, as train stops are only fitted at the entry points 
or where a train can reverse (such as North Greenwich).  
Eventually when the whole line is under TBTC control the trip 
cocks will be removed from the trains.  Several engineers 
locomotives have been fitted with the TBTC system but will only 
be able to be driven manually at present.  Axle counters are 
provided as a back up to the system to be able to track trains 
being driven in RM. 

Interesting Infrastructure:  
Jubilee Line Transmission Based Train Control 
By Dave Helliwell  

 INDUSTRY NEWS:    Australian Signalling Contract Won  
Australian operator RailCorp has awarded French company Alstom several contracts worth $65m for the upgrade of its rail signalling 
system to improve safety across Sydney's CityRail network in Australia.  Alstom will deliver an Automatic Train Protection system for 
the CityRail network, based on Level 1 of the European Train Control System (ETCS).  One third of CityRail's network will be installed 
with ETCS technology by 2015, and 160 trains will be fitted with the equipment, covering over 600 km of track.  The first 50 newly 
equipped trains will begin service in 2013, and a nine-year maintenance contract is also part of the agreement.  

The system uses radio transceivers placed at regular intervals along the track, which communicate with compatible trains.  ETCS 
level 1 is designed to further improve safety across the network, while ETCS level 2 will give Australia the potential to upgrade to high
-speed rail. The agreement also includes a pilot line for ETCS level 2 to be installed on the Cronulla Branch Line, where the system can 
permit more trains per hour with improved safety and reliability.  

INTERESTING INFRASTRUCTURE 
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CURRENT TRENDS ON BEST PRACTICE: 
Asset Management Database: 
Indian Railways manages asset data through recording for 
maintenance and configuration control purposes.  This data is 
available at zonal and Headquarters level.   

Network Rail (NR) uses the Ellipse Database for asset 
management, fault reporting and Capital Investment Management 
for many separate disciplines.  This provides a consistent field 
working process, full maintenance history and is closely integrated 
with asset registers.  This takes care of condition monitoring 
measure-ments, support structured failure analysis, which are 
capable to support preventive, corrective and reactive 
maintenance.   

Work category prioritisation depending on the asset risks may 
also be based on this database.  This database also defines the 
risk categories, which are – Safety, Environment, Revenue, and 
Customer Service.  Activity types are generally defined as 
Maintenance, Replacement and Refurbishment. 

Train Performance Measurements: 
Indian Railways monitors train performance through the time 
recording systems and attributes the cause of delay to the specific 
departments for further analysis. 

Train performance is expressed in terms of “Delay Minutes”, 
“Public Performance Measurements” (PPM) and “Cancellations”.  
Essentially, it is the measure of achievement based upon the 
agreed timetable in terms of punctuality and reliability.  Reliable 
and punctual train services lead to efficient use of the available 
infrastructure as well as an increase in train usage and customer 
satisfaction.   

Network Rail is responsible for managing systems performance 
and interfaces with all TOCs. 

Network Rail compensates each affected TOC where a delay is 
caused by a failure of Network Rail infrastructure or its operation.  
Similarly, delays caused by a particular TOC incur a penalty to 
Network Rail, who then compensates other TOCs for delays they 
suffer as a result. 

NR monitors around 18 000 trains per day for PPM.  Any train 
fully cancelled or partly or unable to stop at a scheduled station 
incurs a penalty and the rate is determined by the impact on the 
service and severity. 

Signalling Design Process: 
Indian Railways adopted a simple process to produce signalling 
design, which starts with the clarification, and review of the 
Engineering plan, ensure that the capacity enhancement or layout 
modification or the signalling upgrade is clearly understood.  The 
signalling plans are reviewed by other disciplines including 
Operating, Electrification and Permanent Way, etc.  Control 
Tables are produced and both Signalling Plans and Control Tables 
are approved by the relevant authority.  Detailed design is 
produced as per the standard practice followed by the zonal 

railway and uses RDSO typical designs as guidance.  General 
Rules and the Signal Engineering Manual including Schedule of 
Dimensions and the Technical Circular issued by the railway 
authorities are used and three layers of checking ensure 
compliance.  There is no mandated process for design and 
checking criteria.  Design checker/verifiers are sometimes 
thoroughly involved with the design, hence independence is not 
maintained.  Maintenance requirements are often not taken 
seriously, which can causes the maintenance requirements to be 
omitted from the design and at a later stage maintainability 
suffers as a direct consequence. 

Network Rail adopted a robust design process which starts 
with the Design Specification.  This is produced in accordance 
with the Outline Project Specification, which is a high level 
document.  The Design Specification specifies the detailed 
scope of the design, requirements for compliance with Standards, 
interface requirements, etc.  Design Engineers must have the 
appropriate competency including an IRSE license and rigorously 
follow the mandated design process.  Design verifiers always 
remain completely independent from producing the design.  
Design Logs are used to record all the history, issues and assump-
tions made.  Error Logs record the category of errors and any 
lack of competency can be determined through the feed back 
process.  The Design Manager manages any internal or external 
issues including resources and interface with the Programme. 

Systems Engineering: 
Railways in Britain have started extensively following the 
Systems engineering approach over the last decade.  Although 
the name was not used previously, the approach was embedded 
within the Chief Engineer’s assurance process and organisation.  
An Industry Committee was set up to ensure the Systems 
Engineering policies and processes deliver the high level 
commitments given.  Documents on reliability, availability and 
maintainability including the preferred contracting strategies 
were produced within railway Group Standards.  The Railway 
Reliability Data Handbook (RRDH) was developed by the 
Network Rail.   

Indian Railways adapting emerging technologies for new and 
upgrade projects need to employ a similar approach.  Some of 
the required processes have already been implemented through 
the Railway Board and RDSO for identifying and development of 
new products and cross acceptance of proven products. 

Standards: 
The Indian Railway using General Rules (GR), Signal Engineering 
Manual (SEM), Schedule of Dimensions, Railway Electrification 
(RE) manual, Operating Rules, Technical Instructions and RDSO 
Typical Designs.  Signalling Standards Committee members 
represent different zonal railways discuss and finalise any 
changes in principle and processes.    

The Standards Steering Group in NR is responsible for 
managing the standards development process including any 
stakeholder consultation.  A very detailed process was followed 
to finalise the process and systems they operate.   

Network Rail Standards management have responsibility and 
processes for the development and implementation of (and 
managing any non-compliance with) Network Rail standards and 
Technical Specifications for interoperability. 

Indian and British Railways 
Part 2  (Part 1 appeared in IRSE NEWS Issue 164) 
By Buddhadev Dutta Chowdhury 

The author is with London Underground 

INDIAN AND BRITISH RAILWAYS 
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Standards and Interoperability specifications are sub-
divided into different levels: 

Level 1 specifies the objectives, goals, strategies and 
policy requirements; 

Level 2 specifies the business process, assurance systems 
and controls; 

Level 3 specifies tasks to be followed in order to deliver 
the requirements stated in Level 2. 

There are many signalling standards and detailed guidelines 
and explanations are available.  Some of the examples are the 
Track Circuit Handbook, Points Handbook, Maintenance 
Handbook, Engineers Handbook, Design Handbook, 
Intelligent Infrastructure Handbook, Installation Handbook and 
so on. 

GUIDE TO RAILWAY INVESTMENTS: 
Indian Railway is the second largest system in the world under 
a single management.  The Ministry of Railway allocates funds 
for various categories of projects and has adopted complete 
transparency.  Funding is rationalised for distribution through 
various zonal railways for projects such as the construction of 
new lines, Doublings (Single line section to double line 
section), Gauge conversion, Electrification, signalling upgrades 
etc.  Some of the railway projects are jointly funded by States 
and Central Government.  Funds are prioritised to safety 
related projects.   

Network Rail developed an investment-based life cycle 
process, Guide to Railway Investment Projects (GRIP) in 
accordance with the best practices available within the 
company, other industries having similar projects and 
recommendations by professional bodies.  GRIP stages for the 
investment lifecycle are: 

Each GRIP stage defines the products to be delivered and the 
quality of delivery.  Stage gate reviews are carried out 
throughout the investment lifecycle to provide assurance to 
proceed for the next stage, it is important to correlate the 
engineering lifecycle with the investment lifecycle and the 
critical reviews provides the visibility to both.   

There are many risks associated with railway projects, which 
may include operational disruption risk, cost and timescale 
overrun risk, construction risks etc.  There are many topical 
analyses which may be required, such as Reliability, Availability, 
Maintainability (RAM) analysis, Operational analysis, Safety 
analysis, Performance analysis, Ergonomics analysis, 
Telecommunication analysis etc.  Appropriate control 
measures are applied to data management, risk management, 
configuration management, interface management, change 
management etc.  The projects acceptance and approval 
depends on the Technical Construction File verification for the 
products acceptance, detailed design submission and 
acceptance, Notified body certificates, Independent Safety 
Assessment reports, assurance on Safety Case etc. 

DIFFERENT SIGNALLING: 
Though the majority of the signalling systems and practices are 
same for both the railways, but there are many differences in 
operations, process and applications. 

Indian railway uses Central control to monitor the train location 
reported from the way side operation control distributed 
throughout the section.  Network Rail uses mostly centralised traffic 
control for operation and monitoring, where automatic route 
setting is a common feature, supported by a time table processor 
and a train describer.  The concept of Signal Overlap and Block 
Overlap are same for both the countries.  However a number of 
different types of overlaps are in use in Network Rail, such as 
reduced overlap, restricted overlap, phantom overlap, swinging 
overlap.  In Indian Railways any reduction in overlap from the 
standard length defined in the GR is subject to approval from the 
Commissioner of Railway Safety (CRS), which is equivalent to HMRI. 

Network Rail uses flashing aspects to signal transitions over 
lower-speed turnouts to clear the main line quickly and maintain 
the required headway. 

Main aspect Approach release from Red (MAR), Main aspect 
Approach release from Yellow (MAY) and Main aspect Approach 
Free (MAF) are in use for various reasons and depending on the 
approach speed and variation of speed differences. 

Network Rail are using a new format for Control Tables which is 
more aligned with circuit and data design and is easier to use for 
designers and testers.  It defines both aspect and the route level 
and is not specific to any particular technology. 

AWS is used on Network Rail to allow highlighting to drivers 
their approach to an aspect which is not green.  Note that the 
driver gets the same indication of caution, whether the train is 
approaching a red or yellow signal.  The Indian Railways 
implementation of AWS is capable of indicating to the driver 
exactly which aspect is illuminated. 

Point machines used in India are mainly single drive and 
detection systems, mostly used for low speed turnouts.  Network 
rail mostly uses in-bearer clamp locks, having additional drive and 
detection for high speed and longer turnouts.   

LED signals are widely used in both countries, however Network 
Rail use the integrated LED unit with no additional sub systems 
such as current regulator and monitoring units and are able to 
display all three aspects through single unit assembly. 

Many special controls have been adopted over the years due to 
major failures or accidents and add value to improve overall safety 
of the signalling systems.  Raynes Park control, Tollerton control, 
Huddersfield control and Liverpool Lime Street control are some of 
the special controls applied and they are named after the places 
where the relevant incident happened.  Network rail signalling 
principles and processes were defined through a number of 
standards and guidelines.  The development of signalling scheme 
design adopted different approach on the Indian Railways where, 
depending on the headway calculations, aspects of signals and 
signal spacing are determined.  An extensive risk based approach is 
undertaken for signal sighting and the risk associated with the 
junction layout.  Widely adopted ALARP (As Low As Reasonably 
Practicable) principles from the ‘Yellow Book’, are used to reduce 
or mitigate the risk at an acceptable level.  The Yellow Book is used 
as a guidance document on Network Rail for best practice on 
Engineering Safety Management. 

Output definition; 

Pre-feasibility; 

Option Selection; 

Single option selection; 

Detail design; 

Construction, test and 
commission; 

Scheme hand back; 

Project close out. 

INDIAN AND BRITISH RAILWAYS 
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TRAINING, DEVELOPMENT, HEALTH 
AND SAFETY: 
Indian Railways Signal and Telecom department provides a 
detailed theory and field training through IRISET (Indian Railway 
Institute of Signal Engineering and Telecommunications, 
Secunderabad) and zonal training establishments.   Refresher 
training and equipment training are also provided from time to 
time through these training Institutes.   Officers are also required 
to undertake the training on other disciplines and also 
management training from the Baroda Staff College.  However 
there are no defined competency requirements for the supply 
industry. 

Network Rail provides detailed training to its staff through 
different training establishments.  It also adopted a Competency 
Framework and a task-based approach.  Network Rail adopted a 
robust Health & Safety Management System to deliver its Health 
and Safety objectives and to control Health and Safety risks in 
the workplace.  Network Rail also ensure the suppliers follow a 
systematic approach to understanding risk and the management 
of safety before accessing Network Rail controlled infrastructure.  
Health and Safety in the workplace is of paramount importance 
and detailed guidelines and procedures must be followed. 

IRSE licensing is considered as a suitable generic competency 
for safety critical work.  In addition to this, underpinning 
knowledge and training for the specific task is assessed before 
authorising any work. 

SCOPE FOR IMPROVEMENT: 
Indian Railways have sufficient competent resources to deal with 
the existing systems and are more efficient at delivery as they 
employ less paper work than Network Rail.  However, 
considering huge investment needed to deliver required the 
capacity improvements, it is necessary to adapt best practices 
followed by Network Rail.   

Development of systems and technology within the country 
should be encouraged.  TPWS or similar cost-effective solutions 
could be implemented as an in-house development to deploy 
throughout the Indian Railway network.   

Specialisation in RAMS, Electromagnetic Compatibility, 
Software Validation and Systems Integration should be added to 
the training portfolio to allow understanding and assessment of 
such methods to be introduced as needed to deliver 
performance enhancements.   

Indian Railways should integrate with their supply chain to 
jointly develop and deliver whole-life best value solutions.  
Companies supplying products are far more knowledgeable than 
Clients, so working in close co-ordination is easily the best way 
to achieve optimum performance.    

It is important to rationalise the relationship between the 
engineering life cycle and the investment life cycle.  
Requirements and deliverables should be clearly defined and the 
assessment and review carried out before moving to the next 
stage in the life cycle.   

IRSE licensing or similar competency arrangement could be 
introduced for the supply chain, to ensure the appropriate level 
of competency is available to deliver the product or system.  
Engineers may be encouraged to take the IRSE professional 
exam to broaden their knowledge and ensure there are no gaps 
in their understanding of fundamental principles.     

Standards, Guidelines and procedures are crucial to the 
design, build and maintain processes for a cost-effective 
sustainable railway for the 21st century.   Indian Railways need to 
find the best route through the complex array of guidance 
documentation (including standards) to enhance the 
performance of the railway and the efficient management of the 
systems. 

Acknowledgement: I would like to thank Dr. Daniel 
Woodland for his support and encouragement. 

Bombardier Transportation (BT) Signaling B.V. has signed an agreement to purchase a stake in the signalling equipment manufacturer 
United Electrical Engineering Plants, known as Elteza.  Elteza is a subsidiary of Russian Railways (RZD).  Initially, BT Signaling B.V. will 
purchase a 25 per cent stake in Elteza.  Following further approval, their stake will increase to nearly 50 per cent.  RZD will remain the 
majority shareholder.  The agreement was signed at a ceremony in Moscow on 13 December 2010, attended by Pierre Beaudoin, 
President and CEO of Bombardier Inc and Vladimir Yakunin, President of Russian Railways. 

Elteza is Russia's largest signalling equipment producer with more than 3000 employees across seven manufacturing sites.  The 
company focuses on the design, development and production of rail signalling equipment and automatic and remote train control 
systems which have been delivered in Russia, the Commonwealth of Independent States (CIS) and the Baltic states.  The new 
partnership will be one of the first successful examples of the privatisation of a Russian Railways’ subsidiary and part of the 
modernisation strategy of RZD.  Already strong partners in the signalling sector, Bombardier and RZD have a well established 
engineering joint venture, Bombardier Transportation (Signal) Ltd, in operation in Moscow since 1996.  This partnership has worked in 
close cooperation with Elteza to equip over 90 Russian stations with Computer-Based Interlocking (CBI) technology.  This new 
agreement will lead to the creation of an Elteza department dedicated to new technologies and focusing on the manufacture of 
products including EBI Lock 950 as well as the latest generation of wayside products. 

Completion of this transaction is subject to the approval of all required governmental authorities and to other consents and other 
usual conditions.  The transaction is expected to be completed during the first quarter of 2011.  Bombardier Transportation’s Rail 
Control Solutions portfolio covers the complete range of mass transit solutions, from manual to fully automatic systems, as well as 
communication-based systems. It also provides mainline solutions, from conventional systems to ERTMS level 2 systems.  Bombardier 
solutions encompass a broad portfolio of wayside and onboard products. 

INDUSTRY NEWS:  Agreement Signed with Russian Railways 
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IRSE MATTERS 

(left and above)  Pictures of Gautrain and local fauna by Paul 

The Wing Award 2011 
The letter below has been sent to a number of relevant organisations, asking for nominations for the 2011 Wing Award. 
 

THE WING AWARD FOR SAFETY: CALL FOR NOMINATIONS 2011 

The "Wing Award for Safety" was introduced in 1994 to commemorate the life and work of the late Peter Wing, a Fellow of 
this Institution and an employee of British Rail, who during his career made a major contribution to the cause of line side 
safety.   

Peter Wing, whose career in BR spanned 31years, spent much of his working life dedicated to the safety his colleagues.  It 
was his care and concern that became the driving force behind the national campaign in 1992/3 that was entitled “Dead 
Serious About Safety” and which had such a major impact in reducing the numbers of line side fatalities in subsequent years.   

The Institution of Railway Signal Engineers administers the award scheme on behalf of Members of the Railway Group, the 
Railway Supply Industry and the Health & Safety Executive, who amongst others supported the formation of the Wing Award 
for Safety. 

Previous winners of the Wing Award have been:-  
 
The award takes the form of a certificate and an amount of £600 to be devoted to personal development and will be 

made to an individual who has made an outstanding personal contribution to railway line-side track safety by, for example, 
coming forward with a novel idea for improving safety at the line-side, is a long term champion of improving track safety 
standards or has made a significant contribution to the awareness of track safety in his business.  

Any employee in a railway business or an associated industry is eligible for consideration for the Award and nominations 
are now invited for the 2011 Award. 

Nominations should be sent to me, please, by not later than 18 March 2011, together with information not exceeding 250 
words in support of the nomination. 

The award will be presented to the successful nominee at an industry function later in 2011. 
Colin Porter  Chief Executive 

1995 -  R Dickinson BR 2003 - A Nelson Railway Safety 

1996 - W Hill Amec 2004 - B West Amey Rail 

1997 - I Keys LUL 2005 - P Broad Network Rail 

1998 - R Hickman Centrac 2006 - C Wheeler Railstaff 

1999 - A Ross LUL 2007 - G Bickerdike 4x3 

2000 - A Franklin GTRM 2008 - S Cassidy Network Rail 

2001 - P Graham Railtrack 2009 - M Wild Westinghouse Rail 

2002 - A Swann Safety Consultant 2010 - D Deeley &  J Mawby Network Rail 
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(left and above)  Pictures of Gautrain and local fauna by Paul 

Presidential Visit to  
South Africa 

This year’s Presidential visit to the Southern 
Africa section followed a well-established 
format, and was a very interesting and thought-
provoking experience. 

I spent some time with TransNet Freight Rail, 
who own the inter-city infrastructure and run the 
freight and long-distance passenger trains.  I saw 
presentations on Technology Management and 
the various signalling and communications 
applications.  Many of these have been designed 
by Transnet and their predecessors, Spoornet.   
It was good to be reminded how a vertically 
integrated railway works: so much simpler and 
far more efficient than what we have become 
used to in the UK.  

Of particular interest to me were the GSM 
based train communications system, in use on 
the coal line, complete with rear-of -train units 
that use GPS and GSM to confirm the 
completeness of the train.  Transnet also use 
radio control to synchronise locomotives in huge 
freight trains, up to 3.8 km long, and are 
developing a system to consolidate and 
integrate all radio access to the train.  So 
perhaps soon, trains will have IP addresses as 
well as running numbers. 

I also visited Transnet’s control centre in 
Johannesburg.  On some routes Transnet shares 
its infrastructure with suburban passenger 
services run by the Passenger Rail Agency of 
South Africa (PRASA) and some Transnet 
services run over suburban railways managed by 
PRASA.  This complication seemed more familiar 
and I got the impression that, as in the UK, it 
didn’t work as smoothly as hoped.  PRASA 
kindly showed me around their signal box and 
route relay interlocking at New Canada, and 
Actom showed me round their maintenance and 
manufacturing facility. 

I was also fortunate to be shown around the 
Gautrain project, a completely new railway 
between the international airport, Johannesburg 
and Pretoria.  The railway will be 80 km long 
when completed, and at 160 km/h is the first 
high speed urban line in Africa.  The trains are 
Electrostars with more powered axles than those 
in the UK. 

The railway is signalled with Bombardier’s 
CITYFLO 250 system, using EBI Lock Computer-
based interlocking and EBI-Screen Centralised 
Traffic Control, based in the control centre at the 
Midrand Depot.  The signalling is based on 
distance-to-go principles, with balises 
transmitting data to the on-board Automatic 
Train Protection system. 

 The line is equipped with GSM-R for train to shore communications and uses 
a fibre optic communications backbone using Siemens network equipment. 

We looked at the Centralised Train Control in Midrand Depot, and took a 
ride from there to Pretoria at 160 km/h, a week after the first train had made this 
run and all in all the project is a very impressive development. 

I attended the AGM of the Southern Africa IRSE Section, heard about the 
lively local section, saw an election and subjected them to my Presidential 
Address, based on the one I gave in London in April last year.  This had been 
updated with some new thoughts and experiences gained through the 
presidential year.  Afterwards, we had a question and answer session and 
discussed such things as how to increase IRSE’s appeal to younger members, 
which brought suggestions for the use of Facebook and Twitter. 

Johannesburg is an interesting place and the changed political situation is 
resulting in some huge demographic changes, not least the migration of 
businesses from the old Central Business District to the suburbs, and the 
migration of many young people abroad.  To an Englishman the presence of so 
much razor wire is very alien. 

The South Africans are a friendly lot, and to round off my visit I was taken to 
the Kruger Park to see a wide variety of landscape, birds and animals.  We stayed 
in a camp, experienced a traditional braai and toured part of the park in a VW 
campervan.  The variety of wildlife was amazing.  Giraffes look even more 
beautiful in their natural habitat. 

A fascinating trip which was great fun and my sincere thanks go to all of the 
organisers. 

Paul Jenkins 
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PLYMOUTH SECTION 

CHALLENGES POSED BY SINGLE RAIL 
100% traction imbalance leads to higher levels of traction 
noise at the Receiver; 

Return rail is bonded to every other return rail – potential 
for run-round paths; 

Insulated Rail Joint failure has to be accommodated; 
However 

Section lengths are limited to 300 m max.   

APPLICATION DEVELOPMENT 
Application rules developed for Ttrack Coupling Unit; 

Insulated Rail Joint failure covered by frequency selection 
and bonding rules; 

Feed lengths and track length limits defined; 

Commissioning tests defined; 

Maintenance and fault finding with digital Transmitter and 
Receiver defined; 

Over-voltage protection. 

TRIALS 
Single track circuit at Penwithers (Cornwall): 

Commissioned in early 2008; 

Five Track Circuits at Weybridge – Practical Trial of: 

Application rules; 

Traction immunity; 

Run round paths; 

FIRST APPLICATION 
Thameslink enabling works – August 2009; 

Blackfriars; 

Cannon Street; 

London Bridge. 

SUBSEQUENT DEVELOPMENTS 
Further trials and formal approvals gained; 

ETUs and the surge protected version – SPETU 

Plain line 

Points and crossings (i.e. parallel bonded with multiple Rx) 

Line Matching Units 

Improved surge protection for Track Coupling Units 
(removal of arrestor earth); 

Single rail manual updated to include ETU and SPETU; 

Cross-acceptance for London Underground applications. 

November Meeting 
The first technical meeting of the section for 2010-2011 was held 
on November 16 2010 at Bombardier Transportation, Plymouth, 
when Mr. C. (Mike) Mackie presented his paper entitled 
“Utilisation of EBI Track 200 on Single Rail Applications in the UK”.  
The meeting was attended by nine members plus one guest, with 
eleven apologies for absence having been received in advance.  
Chairman Dave Smith opened the meeting, welcomed all those 
present and introduced the speaker. 

As questions were invited “ad lib” there were queries even 
before the presentation was much under way, relating to the name 
of the product, which is better known to the industry as TI21.  EBI 
Track is the generic product brand name for all Bombardier track 
occupation detection devices, with the number 200 relating to 
product sequence.  (Post meeting note: The EBI stems from the 
first ever acquisition of M.L. Engineering, when it became EB 
Signal). 

Mike began his presentation by explaining that even though 
the track circuit had been in use in the UK for many years, it had 
never been used on the national network through Points and 
Crossings with single rail traction return.  This was probably 
because there were lower cost options available, although equally, 
at the time, technical concerns had been expressed relating to the 
risk of wrong side failures resulting from false feeding via the 
bonding.  The track circuit is in use in this configuration on the 
Glasgow Subway and abroad. 

The speaker employed a PowerPoint presentation showing the 
following key points to the meeting, enlarging on each of the 
bullets below as they were displayed. 

INTRODUCTION 
EBI Track 200 has been the preferred AF track circuit used by 
Network Rail (NR) (since 1980) for double rail track circuits.  Until 
late 2008, EBI Track 200 was specifically banned from use in single 
rail circuits.  Elsewhere in the world, EBI Track 200 has been used 
in both single and double rail applications for many years. 

Applications on Glasgow underground and the Docklands 
Light Railway used a low-cost rail interface (the Track Coupling 
Unit) in place of End Termination Units (ETU).   

WHAT CHANGED AT NR 
Maintenance costs of the NR standard single rail Track Circuit 
were increasing dramatically; 

NR increasingly focussed on: 

Total ownership costs; 

Reliability, Availability, Maintainability and Safety costs; 

Speed of set up and maintenance (24 hour railway). 

WHAT CHANGED ON EBI TRACK 200? 
Use of Track Coupling Unit removes trackside components; 

Digital Transmitter – high frequency stability; 

Digital Receiver; 

Digital circuitry stability; 

Semi-automatic set-up reducing commissioning time; 

Digital display of critical track circuit quantities; 

Remote monitoring capability. 

Rx Adapter in Service 

Feed lengths; 

Ease of set-up; 

Remote monitoring capability. 
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TRACK CIRCUIT IN A CASE 
Ideal for Stageworks or Trials. 

Mike concluded the presentation with a couple of anecdotes 
concerning events that occurred during the design and approval 
process. 

Most of the bullet points above are self explanatory and 
therefore are not enlarged upon here, however, for the benefit 
of readers who may not be familiar with later developments, the 
following may fill in a few gaps. 

The Track Coupling Unit was designed originally for the 
metro version of the track circuit in view of there being no 
equipment mounting space within tunnels.  Its function is to 
facilitate the positioning of transmitters and receivers in 
equipment rooms and “long line feeding” from there to the 
trackside, thus removing the need for line side cases at track 
circuit junctions. 

Digital transmitters and receivers are now available.  They are 
fully compatible with the original analogue units.  They have 
increased frequency stability and are much easier and hence 
quicker to set up, thus reducing installation time. 

Mike was keen to point out that the track circuit in a case is 
not available for permanent installations, and was designed 
purely for stage works since it allows rapid conversion to EBI 
Track 200 for a temporary period while permanent installations 
are being converted. 

The vote of thanks was proposed by Dave Biss, followed by 
the attendees showing their appreciation to Mike Mackie with a 
round of applause. 

YORK SECTION 

(Above) Typical Suitcase   (Below) Suitcase Installation 

The Chairman, Doug Gillanders welcomed 35 members and five 
guests to the January meeting. 

Doug sadly announced that two members of the S&T 
Department had recently passed away.  Arthur Glover who was 
in the mechanical locking section of the drawing office passed 
away on Wednesday 5 January and Ron Gilbert, a stalwart 
member of the York Section passed away on 8 January.  Ron was 
last at a meeting on 5 October 2010 where he joined in the 
question and answer session.  Both will be sadly missed. 

Doug then introduced Tony Hargitay, Senior Project 
Manager for Network Rail Western Signalling and Electrification 
and invited him to present his paper:  

“Western Mainline Signalling Renewals”. 
Tony began by introducing himself and explained his 
background.  He has worked for Network Rail since 2008 and 
previously worked for London Underground and Westinghouse 
Rail Systems. 

The Western Mainline Signalling Renewals programme takes 
in the route from London Paddington to Bristol Temple Meads a 
distance of 118 route miles (193 km) and from London Paddington 
to Bristol Parkway which is 112 route miles.  There are spurs to 
Heathrow, to Newbury and Westbury at Reading on the Berks 
and Hants and connections southwards to Southampton, at 
Didcot, northwards to Oxford and at Wootton Bassett Jct the 
line splits to Chippenham, Bath and Bristol Temple Meads, then 
onwards to the West Country.  The northern fork takes the 
mainline to Bristol Parkway, Avonmouth docks and South Wales 
via the Severn Tunnel.  He then went through a brief history of 
the line, the first section, between London and Maidenhead 
opened in on 4 June 1838.  Between 1838 and 1841 the Great 
Western mainline to Bristol Temple Meads was progressively 
opened to traffic.   

The passenger services on the line are now provided by First 
Great Western, Heathrow Express, Heathrow Connect and Cross 
Country.  The anticipated growth by 2013 is set to be 10%.   

Freight services consist of aggregates from quarries in the 
Mendip Hills to London and Midlands, container freight from 
Avonmouth, Portbury and Southampton docks to the East and 
Midlands, oil to London terminals, coal to Didcot Power station, 
automotive traffic from Honda in Swindon and BMW in Oxford 
and for Ford between Dagenham and Bridgend, containerised 
waste from London and Bristol to Oxfordshire and nuclear waste 
from Oxfordshire and West Country to Cumbria. 

The signalling renewals programme is mainly driven by the 
life expiry of existing signalling assets.  The assets are up to 50 
years old and are a mixture of modern SSI and 1960s Route relay 
interlocking.  The signalling workbank for Control Periods 4 and 
5 has provision for the renewal of the existing signalling assets 
between London Paddington and Bristol.  There are also a 
number of key upgrades and enhancements to be delivered on 
the Western Mainline by the end of this decade which includes 
Crossrail, GW electrification, the introduction of IEP trains, the 
planned obsolescence of GE Automatic Train Protection and the 
introduction of ETCS level 2.  The total scope of the renewal is 
circa 3000 Signalling Equivalent units.  Currently, there are 108 
interlockings controlled from seven signal boxes.   
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The basic strategy for the renewals makes some assumptions which 
include:  

ETCS will be implemented on the route fully by 2025;  

No change to existing signalling layouts; 

There will be a need for some derogations for modern signalling 
principles; 

Retain structures that have greater than 15 year residual life in 
order to re-use them; 

Re-control to Thames Valley Signalling Centre (TVSC),  

Re-control peripheral areas in advance of future relock ( e.g. 
Bristol “Outer”); 

Use maintenance free signals to avoid the need for climbable 
structures; 

Challenge principles that add cost but no value; 

Adopt efficient design and delivery techniques.   
Additionally all new equipment to be immune for 25 kV Overhead 
Line Equipment and positioned appropriately and all equipment to 
be “ETCS” compatible.  Some work was completed over Christmas 
2010 when the signalling of Reading station area and the re-control 
of Reading PSB to TVSC was commissioned.  This involved three 
Westlocks commissioned at TVSC to control Reading station area.  
Over Christmas 2011, the 13 interlockings that control the Slough 
IECC area (London Paddington to Heathrow Airport), will be 
commissioned.  Signalling Solutions Ltd have been contracted to 
provide four Smartlock interlockings located at TVSC and as no 
change will be undertaken to the trackside infrastructure, the existing 
SSI data will be migrated.  In 2012 following on from Slough IECC re-
lock and re-control, we will seek to migrate Swindon B to TVSC.  This 
is being undertaken early as a quick win to take pressure off the 
latter part of the programme.   

As part of the project to re-lock Slough IECC, Network have 
undertaken feasibility studies with the main SSI derived interlocking 
suppliers to determine the benefits, risks, and issues that 
replacement of SSI with CBI would entail.  In addition, lessons learnt 
from Newport, Reading, Horsham and Southampton have been 
captured.  It is clear that in moving towards an ETCS compatible 
railway, the most cost effective solution is to implement CBI 
technologies from day 1.  Whilst it is understood that options do 
exist to interface SSI with ETCS, it was deemed to be cost neutral to 
do so with no benefits from development of the interface over 
replacement with even a like-for-like CBI.   

In December 2013, in order to facilitate the Crossrail enhance-
ments at Slough, Maidenhead and West Drayton, we will re-signal 
and re-control Slough PSB.  2014 sees the Reading to Didcot and 
Reading to Newbury lines transferred to the TVSC.  In 2015 Bristol 
Temple Meads and Bristol Parkway are incorporated onto the TVSC.   

Tony outlined the challenges facing himself and the project team 
which are maintaining a fully operational railway whilst delivering the 
signalling renewals, interfacing with the other programmes, 
programme acceleration due to interfacing projects, maintaining the 
spend at 85% of a Signalling Equivalent Unit, maintaining a functional 
Automatic Train Protection system during the upgrade phase and 
transition to ETCS without dual fitment of trains, coordination of 
records, contract coordination, particularly where data and records 
are involved, access to TVSC, heritage sites – e.g.  Bath , Brunel’s 
GWR and also making adequate provision for future enhancements. 

Those involved in the question and answer session were Paul 
Hepworth, Bruce MacDougall, Denis Bowlby, Richard Parker, 
Quentin Macdonald, and Ian Holmes.  The vote of thanks for an 
informative evening was given by Keith Yews. 

Younger Members’ Seminar 
Thursday 20 January 2011 saw the annual Younger Members 
(YM) half day seminar—incorporating the YM AGM and 2010 
Exam Review—return to 1 Birdcage Walk.  More than 40 
delegates attended this event hosted and organised by Ian 
Ettle, the YM Publicity Secretary.  The YM AGM was chaired 
by Martin Fenner, YM Chairman for 2010.  

Martin detailed the successful events of the past year, 
including study workshops for Modules 2, 3 and 5 of the IRSE 
Exam and a very successful Seminar and Technical Visit for 
105 delegates in London in November 2010. 

Three members of the YM Committee had decided to 
step down at this AGM—Andrew Witton, Ian Ettle and Tom 
Robinson.  Our thanks go to them for all their hard work in 
recent years.  Andrew Witton has taken up various roles in 
the YM Committee, but, in particular, has been instrumental 
in organising the successful series of IRSE Exam study days in 
the last few years.  He will be assisting new volunteers in their 
efforts to keep these events alive and kicking.  Ian Ettle has 
worked tirelessly to ensure the YM Section is kept up-to-date 
with upcoming events and opportunities, and has worked 
tirelessly to organise the last two YM AGM and Exam Review 
events.  Tom Robinson has assisted in the running of the  
YM Section as Secretary, and also took the opportunity to  
co-present the Thameslink talk at the recent YM Seminar. 

Martin Fenner proposed the new YM Committee to be as 
follows: 

Chairman -Martin Fenner 

Treasurer -Padraic Dunne 

Secretary -Shadi Shekarrizi 

Publicity Secretary -Nathan Reade 

Young Railway Professionals Rep -Matt Slade 

YM Forum Champion -Madiraju Ananthudu 

Management Committee Rep -Rob Ireland  
This includes one new position on the Committee for a 
Young Railway Professionals (YRP) representative.  The YRP 
was set up in late 2009 to promote the events of the Younger 
Members Sections of the various institutions in the industry, 
and to organise events to bring these people together.  
More information can be found at  

www.youngrailwayprofessionals.org  
The Younger Members also have representatives on many 

of the IRSE’s committees:   
-Simon Eastmond sits as an Associate Member on Council;  
-Rob Ireland is our Management Committee representative;  
-Martin Fenner sits on Membership Committee;  
-Ian Ettle sits on Professional Development Committee; and  
-Ryan Louden sits on the Recruitment and Publicity Committee.  

After the formal AGM was completed, a half day seminar 
commenced with David McKeown delivering a whistle-stop 
tour of Asset Management, its application in the rail industry, 
and the progress being made at an international level on 
agreeing an international standard for Asset Management.  
This is certainly an area of the industry that would be ignored 
at the peril of any young engineer. 

YOUNGER MEMBERS 
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Martin Fenner then presented the 
benefits of gaining a Hewlett–Fisher 
bursary to attend the 2010 IRSE 
Convention to New Delhi.  Nine young 
engineers from across the globe were able 
to attend the Convention in this way.  
Anyone considering applying for a bursary 
in 2011 to attend the Convention in 
Singapore and Kuala Lumpur are 
recommended to look out for application 
forms when the full Convention details are 
published.  Martin also introduced the 
2011 Younger Members International 
Technical Visit that will be held in the 
Netherlands on the 10/11 June 2011.  
Those wanting to learn more about this 
trip, or to book a place, should use the 
email address below. 

Following a break, Roger Short gave a 
presentation on the topic of Module 7 of 
the IRSE Exam.  As an examiner for this 
module, Roger is ideally placed to clarify 
the purpose of this module to both 
prospective and past students.  Roger led 
us through the definition of the railway as 
a system, and the breadth of knowledge 
required to tackle this module.  There was 
also an opportunity for delegates to ask 
questions, and to gain feedback on where 
candidates succeed and fail within the 
module. 

David Nye then discussed lessons 
learned from past experiences in the 
industry.  This commenced with a review 
of a varied career spent on the railways, 
and encouraged delegates to be aware of 
the mistakes made in the past and how to 
avoid them, and also to aim for an ideal of 
learning lessons before they result in 
failure or accident, rather than reacting to 
past events. 

The seminar was then closed by Ian 
Ettle, who then introduced the IRSE Exam 
Committee representatives to lead the 
Exam Review.  Each module of the exam 
was looked at, but the main discussion 
topics were the changed format of 
Module 1 in 2010, and the proposed 
changes to the structure of Module 3 in 
2011.  

The YM Section has a full calendar of 
events planned for 2011, including the 
highlight of the International Technical 
Visit to the Netherlands on10/11 June 
2011.  Anyone interested in hearing more 
about these events by joining our mailing 
list, or becoming involved with planning 
such events should contact us on 
younger.members@irse.org. 

 Martin Fenner 

YOUNGER MEMBERS  

INTERNATIONAL TECHNICAL VISIT 2011 

DUTCH SECTION 

Friday/Saturday 10/11 June 2011 
 

“Short technical visits to installations in the Netherlands and other European 
countries provide further opportunities to see modern techniques in practice, 

embracing main line railways, metros and light rapid transit systems” 

A technical visit to Amersfoort, Apeldoorn, Utrecht and Amsterdam organised by the 
Dutch Section in conjunction with the Younger Members will be held on 10-11 June 
2011. The proposed programme (subject to change) is: 

Thursday 9 June2011 (evening, approximately 6pm start) 
Meet and greet, Amsterdam.  A speech of welcome by the Dutch Section will be 
followed by social gathering with other young members. 

Friday 10 June 2011 
After a brief introduction to the Dutch operating principles, the delegation will be given 
a guided tour around the training school in Amersfoort where all Dutch operational 
systems will be displayed and explained.  After a lunch the delegation will be travelling 
by train to Amsterdam’s signalling control centre, where the members will be given a 
presentation of the signalling floor with a great view of Amsterdam Central station.  
Thereafter the delegation will be visiting the SMC (Maintenance Control Centre) and the 
training facility of Bombardier.  

Saturday 11 June 2011 
This day starts with a visit to the OCCR in Utrecht.  This is the new nerve center for the 
rail sector, where 24 hours a day seven days a week the centre is working non-stop to 
improve the performance of the railway.  This new partnership will lead to a quicker 
settlement of disruptions, more available infrastructure capacity, reduced delay minutes 
and improving the quality of travel and traffic.  After that the delegation will take a train 
ride to Apeldoorn for an old-fashioned steam train ride that will include an explanation 
of the steam train itself.  The intention is to organise a closing dinner on the evening of 
Saturday 11 June, so where possible delegates should organise their return travel for 
Sunday 12 June. 

The full itinerary and technical content is in the process of being confirmed and 
further information will be provided once finalised, including information on methods 
and costs of transport within the technical visit.  The Dutch Section and the Younger 
Members are pleased to be able to offer the Technical Visit for free to all delegates, 
however travel to and from Amsterdam and accommodation are not included. 

 
To apply for a place on this visit, please send an e-mail to  

Younger.Members@irse.org   AND   Kirsten.Luiten-Loeff@ProRail.nl  
including your name, IRSE Membership number, and contact details.  Places are limited 
due to the capacity of venues we will visit, and allocated on a first come first served 
basis.  If you have any queries on the logistics of the visit to assist with booking travel 
and accommodation then please contact us on the addresses above.  

 
Please note that the Institution and administrations whose sites are visited on 

technical visits cannot accept any responsibility for injury, damage or other difficulty 
which may arise.  Individuals are therefore advised to ensure that their own insurance 
covers all appropriate eventualities.  

Mrs. K. (Kirsten) Luiten-Loeff, BSc AMIRSE    Young Members IRSE Dutch Section 
Martin Fenner, MIRSE        IRSE Younger Members Chairman 

YM  AND  DUTCH SECTION 
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A small group of members braved the snow, ice and travel dis-
ruptions for the December 2010 meeting of the Section in the 
Network Rail Offices in Banbury for a talk on “ERTMS for 
Suburban Rail: The convergence of Mainline and Metro signalling 
technologies” given by Andrew Woods of Invensys Rail Systems. 

Andrew introduced his talk by noting that at present ERTMS 
(European Rail Traffic Management System) cannot support the 
performance requirements of suburban rail and that he would be 
showing how lessons learnt from Metro experience can be applied 
to ERTMS to address this issue. 

It was explained that Suburban Rail fits in the gap between 
traditional mainline and metro and caters for a lower speed railway 
using generally captive stock.  A brief overview of ERTMS and 
CBTC (Communications Based Train Control) was given. 

Andrew explained the performance simulation used for Metro 
schemes which is used to prove that a scheme can meet the 
client’s requirements before delivery commences or, on occasions, 
to prove that the requirements cannot be met.  To demonstrate a 
simulation, two outputs from the Invensys Scheme Simulation Tool 
for a metro scheme were displayed as part of the presentation.  
These had been validated using train running data. 

The factors affecting ERTMS headways were explained together 
with the practical measures which will assist in ensuring that 
ERTMS can support the headway requirements for Suburban Rail. 

A question and answer time followed and this was concluded 
by a vote of thanks to the speaker who had provided the talk at 
short notice and to Network Rail for the use of their facilities. 

Melvyn Nash 

Dramatic Rise in New Registrants 
The Engineering Council’s Annual Registration Statistics for 
2010 show that the growing awareness and appreciation of the 
benefits of professional registration, amongst the engineering 
profession and its key employers, has resulted in a dramatic 
increase in the number of new registrants during 2010.  

Compared to 2009, there has been an increase of 26% in 
the number of new Chartered Engineers (CEngs), a 64% 
increase in Incorporated Engineers (IEngs), and a 12% increase 
in Engineering Technician (EngTech) registrations.   

This represents the second year of growth for both IEng 
and CEng and the sixth consecutive year that the number of 
new EngTechs has risen. 

Jon Prichard, Chief Executive Officer of the Engineering 
Council says, “Ensuring that the UK employs sufficient highly 
skilled and professionally qualified engineers to meet the 
needs of society is vital to our future wellbeing.  Registration 
provides the benchmark through which the public can have 
confidence and trust that those holding the titles work to the 
highest standards and have had their competences 
independently and thoroughly assessed.  Without this, UK 
qualified engineers would not be able to maintain the high 
esteem that they currently hold within the global engineering 
profession.” 

“The UK has an ageing population, and with the number of 
registrants aged over 60 still representing 37.4% of those on 
the register, the inevitable loss of skills and knowledge over 
the coming years remains of concern.  Therefore, working to 
ensure an increase in new registrants, and retaining those who 
are professionally qualified for the full duration of their 
working life, is of key strategic importance to the engineering 
profession”. 

Significant effort is being made by employers, universities 
and professional bodies to ensure that a constant supply of 
professionally qualified engineers is available to take the 
profession forward to meet the challenges of the future.  This 
includes providing information for engineering students about 
how professional registration should provide an important 
milestone in their career development, an initiative which will 
have contributed to an increase over the last year in those 
achieving registered status earlier in their careers. 

The newest section of the register, for Information and 
Communications Technology Technicians (ICTTech), which has 
now been open for nearly two years, and is available only 
through the IET at present, has seen a slow but steady take up, 
with almost 100 registrants having completed the registration 
process.   

M & NW SECTION 
 

Amsterdam Control Centre 

The IRSE Younger Members are planning to visit the 
Dutch Section in July this year.  Why not join them? 

See details on the previous page 
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Dear Editors, Brake Performance, ATC etc ~ Issue 163. 
Further to the most interesting article by Bruce MacDougall, I 
would like to offer some comments on this topic as it is one in 
which I have been involved for over 40 years. 

About 1970, I was summoned to a meeting at the (then) new 
Railway Technical centre at Derby and invited to tender for the 
brake system for a new fleet of locomotives.  These were to pull 
coal trains at night and haul passenger trains at 125 mph during 
the day.  The HST had been conceived!  As an adjunct I was 
informed that there was no money to spend on moving signals, so 
the trains had to stop in the existing 100 mph signalling distance. 

There are three main considerations in braking, the speed at 
which the brake can establish itself through the length of a train, 
the actual straight line deceleration rate, and the question of 
where the energy goes to.  

With conventional air brake systems it takes a long time to 
empty the air from a long and tortuous brake pipe.  This has a 
major effect on stopping distances so, as a young electronics 
engineer; I had the temerity to suggest that an electro-pneumatic 
(EP) brake should be used to reduce the delay times.  NO came 
the reply because the coaches had to be “standard” ( they weren’t 
in the end), so the choice made was to go half way and use EP control 
at each end of the train to partially remove the application delay.  

So what about increasing the braking rates?  I had already, by 
that time, learnt to drive steam locomotives at the weekend on a 
very heavily graded line.  I knew all too well the problems of damp 
track, leaves and all the other things which conspire to remove this 
thing called adhesion, a situation made much worse when braking 
rates are increased. 

So what did other people do?  The Japanese had already been 
operating their Shinkansen since 1964, and our near neighbours in 
France and Germany were pushing their speeds higher and higher.  
The Japanese and French solution was to use high speeds only on 
special lines with fairly “cautious” timetables, DB, however, appeared 
to be running at 125 mph on conventional lines with conventional 
signalling and normal traffic flows.  So, how did they do it?  

Pioneers in high speed running soon learnt that to stop from 
high speed required the use of disk brakes for simple thermal 
reasons.  The secondary consequence of this rapidly became 
apparent in that once a line became principally disk braked, 
because the level of adhesion could fall dramatically since there 
were no blocks cleaning the wheels or dropping cast iron dust 
onto the track.  The UK re-learnt this when the last of the block 
braked trains left the Southern…. 

As a simple example, if we take the normal dry full service 
brake deceleration rate to be “1”, then it is usual to base signal 
spacing on trains being able to achieve around 0.6.  Unfortunately, 
under poor rail conditions and especially with disk brakes, the 
“available” brake rate can fall dramatically.  In my latter working 
days I have investigated Signals Passed At Danger for miles with 
adhesion rates of a mere 0.1! 

Since 1840, locomotive engineers have been aware that an 
application of sand under the wheels improves adhesion.  Recent 
measures of this show, on our scale, that this can add around 0.3 
to it. The use of an electronic anti lock braking system (WSP) can 
add another 0.1. So we have a total of 0.5. But if the signals are 
based on achieving 0.6, we still don’t stop in time! 

If we reduce the braking rate demand to less than 0.4 by  

braking much earlier and lighter, we will be pretty certain to stop 
under all conditions, but this has a dramatic implication on track 
capacity.  The so called “defensive” driving used in the UK 
results in trains making very careful approaches to signals and 
stations under any but the best of conditions.  This impacts on 
capacity at a time when the industry is saying that there is no 
spare capacity! 

The method adopted by DB and others on mainland Europe 
was to fit magnetic track brakes (Mg) to much of their rolling 
stock.  Even before the need for high speed braking came into 
being they had found that a dis-benefit of lightweight vehicles 
was that they too would not stop under poor adhesion 
conditions and that Mg brakes not only solved this problem but 
also ensured track circuit actuation.  

Mg brakes provide an additional braking effort by using 
sliding friction between the powerful electro-magnet and the 
rail.  They also produce a dramatic rail cleaning effect.  Recent 
tests by DB show that Mg brakes can provide a 6 fold 
improvement in the available adhesion for the following wheels.  
It is interesting that a UK report in the 1970s found track brakes 
to be “ineffective” (not invented here, of course).  A further 
recent development is used on the ICE3’s. These are eddy 
current track brakes which are totally independent of adhesion 

By using Mg brakes in conjunction with sanders and WSP 
systems, the service braking rate can be set at “1” and the train 
will achieve this even under the worst rail conditions.  This means 
that the emergency brake rate can then be raised substantially 
higher than this.  I experienced this only a few weeks ago in 
Germany when a conventional loco hauled inter city train I was 
travelling on had to make an emergency stop.  There were, 
however, no resultant broken arms or legs, just a wry comment 
over the Tannoy from the guard who said, “now at least we 
know the brakes work”! 

Referring back to HSTs, proposals for sanders and track 
brakes ( in 1970) were rejected, so another compromise was 
made to fit the power cars with cast iron brake blocks 
performing about a 25% duty.  These kept the wheels clean, put 
a bit of cast iron dust down on the track and, at the same time, 
didn’t melt the wheels, but at least they usually stop! 

The interaction with Automatic Train Operation (ATO) is 
something which I examined when commissioning the first 
Docklands Light Railway vehicles.  Under poor adhesion the 
deceleration rate called for by the ATO system is not met, so the 
system asks for more brake and so on prompting more and more 
WSP activity until either the train runs out of track or the WSP 
switches off and provides a decent set of “flats”.  The other 
alternative with ATO is to have a “weather” input which simply 
slows the timetable down ~ capacity again. 

Looking to the future, it is pointless signal engineers 
providing ERTMS to maximise line capacity if the trains it is 
controlling cannot obey its commands!  Either trains will need to 
be fitted with a brake system which will stop them consistently 
under all adhesion conditions, or the line capacity must be 
reduced.  You pays your money and takes your choice!   

Contrary to the beliefs of some, physics does not change this 
side of the Channel, and the technology certainly exists to 
provide consistent braking.  

Ronald H. Whalley 

FEEDBACK 
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FEEDBACK 
Re: Banbury: The Reading Effect 
It was unkind and embarrassing of John Francis to photograph 
the baby signals at Banbury (BS27 &33) before they had grown 
their finials.  Luckily, the finials were in place for their time of 
glory, being much photographed by their admirers reversing 
HSTs during the Reading diversions.  Now they can relax, turning 
back a few Chiltern and First Great Western trains, with busier 
times during engineering work. 

J.R.Batts 

Re: Issue 163, Curiosity Corner 
As a wild colonial engineer, I'm 
unfortunately entirely unable to answer 
questions 2 or 3 of the Quiz from 'Q', and 
being but a young wild colonial I can only 
deduce that the answer to question 1 is 
that the arrangement is an engineman-
worked crossover for running the 
locomotive around at the terminal station.  
Given that there is a signal box controlling 
the station, one assumes this was 
provided to expedite the shunting 
operation without requiring close 
attention from the signaller - particularly 
as in the example shown, visibility would 
be limited due to the curve. 

As to the final question, why the 
release from the signal box, I think the 
question is backwards - given there is a 
signal box, then surely the release from 
the signal box is a must but why does the 
ground frame also have the Annett's lock?  
I can only surmise it is provided because 
the signal box is not permanently 
attended.  Perhaps the signaller is also the 
station master, so once the train passes 
the home signal to enter the platform, the 
signaller gives the release, then goes to 
the platform to attend to passenger needs 
(there may be other scenarios, I'm not 
sure what is permissible under UK rules).  
The Annett's lock then prevents the local 
schoolboys (or worse) playing with the 
frame after the release is given but before 
the locomotive crew reach the ground 
frame. 

Adam Greaves 
New South Wales 

Re: Issue 163, Curiosity Corner 
The line from Haverthwaite to Lakeside 
was worked by tablet using Tyers 
machines.  This continued until 1974 when 
the L&H was taken into private ownership 
and the line became a One Engine in 
Steam (OES) section with train staff.   

The Ground Frame (GF) is locked by 
lever 33 in the Signal Box (which is now 
designated as a shunt frame).   

When the layout was a lot larger there 
were two other platform road GFs also 
released from the Signal Box.  The line, 
when converted to OES, was required by 
HMRI to install an Annetts lock on the 
passenger Road GF (key on train staff) to 
further ensure that the points were 
returned to normal after the run round 
was completed.  This ensures that trains 
starting from the Haverthwaite end have 
the route set to the section end, the stop 
blocks.   

I am unable to comment on whether 
there are any others still in use. 

Major Ian Hughes TD 

Feedback on Issue 164 
The reference to a "Class 97 cab", whilst 
literally true is misleading.  The '"97 class" 
designation covers any design of 
locomotive transferred from revenue to 
service stock. The design is a class 37. 

Luckily not all Indian Railways steam 
locomotives were replaced by diesel or 
electric ones.  Steam still serves the 
Darjeeling and Ootacamund mountain 
lines and indeed new steam locomotives 
are under construction for "Ooty".  Also a 
few main line locos are available for 
special workings. 

Birmingham New Street station 
urgently needs additional platforms to 
meet increasing traffic and HS2.  They can 
only be provided by deep level tunnels.  
The decision makers don't recognise 
either of these needs and are embarking 
on massive rebuilding at ground level 
which will seriously obstruct any 
tunnelling.  That's the "Gateway" project. 

J.R.Batts 

(above) (photo:  Network Rail) 
The ‘Class 97 Cab’ from Issue 164 and  
a steamer at Coonor about to set off for ‘Ooty’  
(photo:  Stuart Angill) 

(left)  (photo:  Quentin MacDonald) 
Quentin MacDonald’s pictures of the 
Haverthwaite and Lakeside railway that appeared 
in Issue 163 
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UK Point System Stretcher Bars 
I comment here in response to the letter from Colin Balls in IRSE 
NEWS issue number 161, November 2010 regarding point 
Stretcher Bar failures.  Overdriving at the toes and the various 
back drive positions along an extended switch blade will induce 
cracking, leading to eventual breakages of the rail brackets as 
described. 

However, the design of the Spring Stretcher Bar goes back 
over 100 years and proven in service.  As Colin identified, 
monitoring by the signalman of the force (effort) required to 
close the points (nip) reduced the likelihood of overdriving on 
mechanically operated points.  Power operated points do not 
have such a sensitive monitoring system.  The experience of the 
maintainer is critical. 

Colin’s letter re-ignited my grave concerns regarding the 
validity of the continued use of the ‘Adjustable Stretcher Bar’ 
type that released to cause the Potters Bar derailment.  What must 
not be forgotten regarding the Potters Bar derailment is that the 
Adjustable Stretcher Bar ‘released twice’, with fatal results.  

The Grayrigg derailment concerned the older (I believe 
superior) Spring Stretcher Bar. I have commented previously in 
IRSE NEWS upon the use of inappropriate spanners on this 
Stretcher Bar type.  I understand that a third total loss of control 
of an open switch blade, (loss of all stretcher bars) occurred at 
Wood Green Junction.  This means that on three separate 
occasions UK point systems have totally collapsed under traffic.  
A previously unheard of phenomenon (to me at least) occurring 
three times is far too many.  How many more times must this 
occur before action is taken to remove this risk from the (in my 
view flawed) design of current UK point systems? 

Having spent many, many hours examining the events and 
circumstances leading to Potters Bar and Grayrigg derailments 
and assessing the suitability or otherwise of the point system 
designs concerned I have concluded that the design of the 
Adjustable Stretcher Bar is flawed. No (single) critical threaded 
fastening should be required (by design) to sustain regular 
systematic high impacts from passing wheel flanges acting 
directly upon the critical threaded ends.  A single threaded 
fastening of this type is unheard of in aircraft and automotive 
designs e.g. four or more wheel nuts are provided to secure a car 
wheel. 

To exacerbate the security problems of the fastenings, the 
adjustment nuts on the Adjustable Stretcher Bar cannot generate 
a mechanically ‘tight joint’ against the rail bracket face due to the 
presence of the compressible insulating material at either side of 
the rail bracket, as shown.  Additionally, the lock nut dimension is 
inadequate and should be at least the same length as the 
diameter of the thread it is fitted to, as is provided on the point 
drive rod which, from experience seldom loosen.  The UIC54B D 
switch as installed at Potters Bar is inappropriate for use at this 
uniquely vulnerable location. 

The UIC54B D design utilises the absolute minimum number 
of Stretcher Bars that are mandated must be fitted to point 
systems (even on points in a low speed siding).  

I believe this minimum number of Stretcher Bars to be 
inadequate on a facing point system placed within a 115 mph 
(189 km/h) main line.  The weak mechanical arrangement of the 

fasteners on the only 
two Stretcher Bars 
controlling the critical 
opening at the head 
cut exacerbates the 
risk of this particular 
design (which is 2 mm 
less than the standard 
gauge).  The passage 
of high speed traffic 
with continental 
wheel flanges 
(Eurostar) at this 
location increased the 
risk of damaging back-flange contact with the open switch blade 
on this design. 

This risk of flange contact with the open switch blade requires 
maintenance staff to be ever vigilant during their routine 
maintenance of UIC54B designs and be required to check the 
track gauge and the critical ‘flange gap’ at the ‘head cut” position 
very carefully at each maintenance visit. 

Continuing to use Adjustable Stretcher Bars on UIC54B D 
points is totally unnecessary because both the toe opening and 
the critical head cut openings are mandated.  Therefore a fixed 
length first and second Stretcher Bar can readily be provided for 
particular design, allowing a superior Stretcher Bar arrangement 
and a fastening system that is mechanically stronger and safer 
than the current mechanically weak deign.  

The adjustment of the mechanical back drive at Potters Bar 
was also questioned and some expressed the view that the set up 
of the mechanical back drive system contributed to cause the 
derailment.  The present design of the mechanical back drive can 
be greatly simplified, thereby reducing the complexity of 
adjustment.  This could be the subject of a further paper relating 
to point reliability. 

The introduction of the undercut switch blade profile 
introduced unwanted and damaging lateral movement of the 
switch blades under traffic, leading to the degradation of the rail 
fastenings and switch blade alignment.  The continued use of an 
undercut switch blade profile should be re-examined as this 
switch profile is detrimental to point system reliability and 
performance. 

I earnestly hope that Network Rail and/or the Office of the Rail 
Regulator seek the assistance of experienced point system 
engineers, in order to improve their present poor reliability of 
points and the unacceptable risk in high speed lines through the 
questionable continued use of Adjustable Stretcher Bars and 
undercut switch rail profiles, before another high speed 
derailment occurs due to a point system collapsing under traffic. 

Malcolm Tunley. 
(Formally Signalling Performance Engineer, BR LMR) 
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FEEDBACK 

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

Fellow 
te Pas  R B  Te Pas Consulting  Netherlands  

Member 
Palivela  B S  UGL Rail Systems  Australia  
Turner  S  Thales Rail Signalling Solutions  
van Dijk  H J  Movares Nederland  Netherlands  
Withington  R  LUL    
Zweers  M  ARCADIS Infrastructure Rail  Netherlands  

Associate Member 
Cavill  W J  Network Rail   
Flanders  O  Network Rail    
Janssen  B  Siemens Nederland  Netherlands  
Read  P M  Tube Lines  China  

Associate  
Austin D Siemens Australia Australia 
Gangadhar  S McML Systems India 
Lam W Y Pypun-KD & Associates  Hong Kong  
Marcou C Network Rail 
Tong H Y MTR Corporation  Hong Kong  
Tyers J Lincolnshire Wolds Railway  
Veeramohan  R K McML Systems India 
 

Accredited Technician 
Dixit A Serco Middle East  UAE 

Student 
Chu C W Taiwan High Speed Rail  Taiwan  
Hussain M Serco Docklands 
 

TRANSFERS 
 Associate to Member 

McDonald  S P  Telent  

Student to Member 
Lo L Department of Transport  Australia 
Rizman  R  Sandag  USA 
 

RESIGNATIONS 
Swift B J 
 

RE-INSTATEMENTS 
Brigoli V 
Nietes A J 
Zoetardt P 
Wallace G 
Kumar P 

A Pictorial Record of L.M.S. Signals 
By L.G. Warburton 

Noodle Books 
ISBN 978 1 906419 41 7       Paperback £14.95 

 
Born out of the 1923 Grouping, the London, Midland & Scottish 
Railway (LMSR) was forged by the amalgamation of a number of 
existing companies, some of them, such as the Midland Railway 
and the “Premier Line” London & North Western, already 
significant forces in their own right.  So too were the Caledonian 
and the Lancashire & Yorkshire whilst even the smaller 
constituents brought their own individuality to the combined 
company.  We might imagine the feelings of the staff of these 
companies at the time they were grouped together and how they 
pondered their future, learnt to work together and vied to prevail 
with their preferred equipment and practices. 

It was six years into the grouping before signalling at the LMSR 
was brought under the remit of a single head.  A.F. Bound, a well 
respected signal engineer and a Past President of the IRSE was 
appointed to the post.  He went on to have significant influence 
on the profession and in the development of signalling on the 
LMS. 

This book sets out to trace the development of semaphore 
signals and signal boxes under Bound, doing this largely through 
the use of pictures and diagrams with their associated captions.   

BOOK REVIEW 
It studies the design of all types of 
standard upper quadrant signal 
introduced by the LMS from wood, 
lattice and tubular steel to 
cantilever and gantry along with 
the operating fittings.  As for signal 
boxes there is information on how 
the LMS standard emerged from a 
combination of the Midland and 
LNW designs. 

Back in 1972, when this book 
was first published, titles on 
signalling were few and far between.  The production of one 
which delved into the detail of one particular railway company’s 
standard equipment was a novelty indeed.  A Pictorial Record of 
L.M.S. Signals broke new ground, setting the foundation for 
other authors to follow with ever more expansive offerings on 
G.W.R., Southern, L.N.W., and L.N.E.R. signalling. 

With copies of the original book hard to come by and a new 
audience existing, Graham has, after 38 years, launched this 
reprint in paperback form so that the information can be shared 
again.  In the intervening years Graham has extensively 
researched LMS signalling through work for the LMS Society 
with the publication of many articles in the LMS Journal which 
are recommended. 

J.D. Francis 
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IRSE Exam Results 2010    

Jin Jianhong     C       C 

Jones Gethin Rhys         P     

Joseph Vinoth   P           

K Ariharan   P     P     

K Dheivanathan   P     P     

Krishnan 
Lakshmi  
Narasimhan 

P             

Kumaraswamy Ravichandran   C           

Lam 
Kai Tung 
George 

  C           

Leung 
King Chau, 
Franky 

  P           

Lloyd 
Milo John  
Hapag 

  P C         

Lockyear Andrew     C   P     
P = Pass   C = Credit   D = Distinction 

MEMBERSHIP  

DEATHS 
It is with great regret that we have to announce the deaths of 
the following members: 

Howard A J   Associate 
Gilbert R S   Associate Member 

Engineering Council registrations  
The following members were recommended for EC registration: 
 

Gallafant C Member  Final CEng 
Harry P Associate  Final IEng  
Mohan S Member  Final CEng 
Miller J Associate Member Final EngTech 

Current Membership Total is 4700 

Surname Forename M1 M2 M3 M4 M5 M6 M7 

Al-Tahan Firas             P 

Anandhan Yokesh   C           

Bandyopadhyay Arup   P           

Brownhill 
James  
Christopher 

P       P     

Bubbar Pradeep   C           

Chennamsetty Charan Sai   P           

Chennamsetty Lavanya   P P         

Chiu Wang Chi   C P         

Clarke 
Graham James 
William 

  C           

Coomer Stuart Daniel   P C         

Dylewski Michal Tomasz     C         

Elamvazhuthy Jayaraman     P         

Ettle Ian Charles   P P         

Fannon James     P   C     

Fearn Matthew   C           

Floyd Graham   P           

Fozard Jon     P         

Graebner Alasdair   P P         

Gretton Justin Robert   C P         

Haldar Tapas Kumar   P           

Hall Christopher   P           

Hayden Alastair C C           

Hazenberg Mathew Pieter P             

Holmes 
Nigel Graham 
Thorpe 

  P P         

Howie Frazer   C P         

Hung Ho Man P             

Ingram 
Phillip  
Alexander 

        C   P 

Surname Forename M1 M2 M3 M4 M5 M6 M7 

Lucas Roderic William             P 

Matthews Anthony     P         

McDonald Sean Peter             P 

McVea Colin William P           P 

Midgley Andrew P P C   P     

Muriu Charles Kiama   P           

Naylor Mark Andrew P             

Osler Laura Jane P           P 

Palaniappan Venkatesh         P     

Papayannakos Panos Robert P P           

Patel Priyank     P         

Pearson Matthew     P         

Peyyeti Yamini     P   P     

Phillips Andrew John P   D   C     

Prusty Swati P           P 

Richardson Paul   P P         

Rowley Gareth         P     

Sankaran Radha 
Krishnan 

Hari Shankar     P         

Sankareswaran Aruna Devi   P           

Selvakumaraswamy Azhagappan             P 

Sharma Aditi Karina         C   P 

Sibanda Gift   P P P       

Sibanda Jephious     P         

Silapasoonthorn Vivich   P           

Singh Shivani   P P         

Srivastava Amit Kumar   P           

Sykes 
James Richard 
William 

P     C   C C 

Thomas Bartholomew             P 

Thompson Neil John P             

Turner Stuart P P           

Velamuri Kasi Visalakshi     P   P     

Venkatachalapathy Suganthy         P     

Verma Gajendra Kumar     P         

VV Satyanarayana Padala       P       

Wan Michael         P     

Wilkinson Alan   C C         

Wong Wing Yin P             

Zaw Myo Tun         P     

Zhao Xi   D P         
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RECRUITMENT     
To advertise call Claire:       +44(0)20 7878 2319  e-mail: Claire.Barber@tenalps.com  

Abigroup Rail. On track for the future.

Abigroup Rail is a specialist Australian business providing 
project development and delivery services to the rail 
industry nationally. We are looking for senior signalling 
professionals with experience in leading the signalling 
construction on large rail projects. Applicants with a design, 
testing or maintenance background may also be considered.

The roles available entail the management of our existing 
portfolio as well as participation in bid efforts. Appropriate 
IRSE Membership and exceptional communication skills are 
necessary as is the ability to build trusted relationships with 
clients. Applicants will preferably have experience in the 
Australian rail market but we are happy to talk to international 
applicants with suitable experience. Visa sponsorship and 
relocation assistance will be made available to successful 
candidates.

For more information please contact Ian Roulstone on 
+61 3 9816 5555 or apply online at www.abigroup.com.au

www.abigroup.com.au

Opportunities 
in Australia for 
Senior Signalling 
Professionals

270x92_IRSE_Revised B March2011.indd   1 14/02/11   11:07 AM

We are Bombardier

Get on board, we can drive you further in your career!
 
Bombardier Transportati on is a world leader in developing, engineering and 
installing advanced rail control and signaling systems. 

Our business in competi ti ve world markets requires integrity, customer 
orientati on, shareholder focus and a commitment to excellence in every way.

If you are passionate, are committ ed to personal growth and welcome 
professional challenges, Bombardier is the place for you. If you have 
vision and can see beyond the task at hand, if you are driven to overcome 
challenges and achieve goals, come join our team. 

To sati sfy our growing backlog of worldwide projects our Rail Control 
Soluti ons (RCS) Division, located in Pitt sburgh, PA is currently looking for:

• Lead Advance Engineers
• Systems Engineers
• Soft ware Engineers 
• Rail Safety Specialists
• Project Engineers
• Safety Engineers
 

All applicants must apply through our Web-site at: 
www.careers.bombardier.com under the Transportati on Division.

Bombardier is an equal opportunity employer.

Birmingham Centre for Railway Research and Education
Master of Research (M.Res) in Railway Systems Integration

Applications are open for the Master of Research in Railway Systems 
Integration. This is a one year research degree which gives students 
the opportunity to become involved in research at the Birmingham 
Centre for Railway Research and Education (BCRRE) at the same time as 
remaining close to the operational railway industry. Having completed 
this programme, graduates go on to PhD study or join the railway 
industry, either in research or implementation of new technologies.

This programme involves a detailed research project, usually in 
collaboration with industry, whilst learning about specific technical and 
management issues relevant to the railway industry. Further details can 
be found on www.eng.bham.ac.uk/civil/research.shtml and information 
on BCRRE, its research and projects, is at www.railway.bham.ac.uk.

Projects can be taken in any BCRRE topic, including train aerodynamics, 
asset management, condition monitoring, environment, railway 
geotechnics, materials & metallurgy, modelling & computation, network 
capacity, non destructive testing, power & traction, risk & safety, 
signalling & train control, and systems engineering.  

For further details, please email Prof C Baker on c.j.baker@bham.ac.uk, 
indicating which subject areas for the project are of most interest. Your 
potential supervisor will then contact you to talk about the precise 
details of the project and discuss scholarship or sponsorship funding, 
and the formal application procedure. 

Fees for full time students for the 2011/12 session are £3,732* for 
EU students and £14,650* for non-EU students.  Scholarships and 
sponsorships are available to eligible candidates.
*Indicative 2011/12 fees to be confirmed


