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Signalling Solutions and Signet 
Solutions celebrate the completion of 
theTesting Conversion programme 
by holding an awards ceremony at the 
Signet Solutions premises in Derby. 
We are proud that the programme has 
been successful by the joint efforts 
of both companies, working closely 
together reviewing the programme to 
ensure it was meeting expectations. 
Tailored training and specifi c courses 
are available now for you and your 
company. Call Signet Solutions 
today to fi nd out more information.

PASSED WITH 

FLYING COLOURS!

Signet are delivering a series of events for Thales Transportation, Canada in Toronto. 
This sees the delivery of BST, IST and AST through to next January. This is in support 

of their competence framework and the Signet events were seen as a good fi t.

OH
CANADA!
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The 2015 International convention will be held this year in Australia.  It is well known 
that when the Australian railways were being developed in the 19th Century there 
was no Country-wide body to lay down  standards to be adopted.  To start with this 
resulted in different States adopting different track gauges.  Three different gauges 
resulted – ‘standard’ gauge, 4ft 8½ inches, ‘broad gauge’ 5ft 3inches (1600 mm) and 
‘narrow gauge’ 3ft 6 inches (1067 mm).  This of course resulted in huge problems with 
what would now be termed interoperability – through services between the States 
would be impossible.  A lot of work has been carried out recently to overcome the 
problem by building new (standard Gauge) lines and introducing the complexities of 
dual-gauge track.  However, this did not solve the other problem, of more interest to 
readers – the signalling systems installed.  Some States adopted route signalling, whilst 
others settled for speed signalling.  This was discussed in Issue 210 of the NEWS.
Obviously the whole of a country the size of Australia could not be covered by a 

Convention lasting less than a week, so we are concentrating on Queensland, on the 
East Coast of the country.  The majority of the 7000 km of track are to ‘narrow’ gauge, 
with some dual gauge to allow through services to Sydney in New South Wales.  It is 
claimed that Queensland is probably the only system in the world to build its main lines 
with this ‘narrow’ gauge (though Switzerland might disagree with its extensive metre-
gauge networks?).  Electrified lines use the 25kV 50 Hz system (electrification systems 
would be another interoperability problem between states).
The Convention is based on two centres, firstly Brisbane, the State capital, where the 

visit will be concentrated on the urban services.  The Convention will then transfer to 
Rockhampton, uniquely by a ’narrow’ gauge tilting train that has a maximum speed 
of 160 km/h.  Topics involved in the Rockhampton visit include the Heavy Haul Coal 
Freight system. 
As light relief there would be opportunities to visit the Great Barrier Reef, or perhaps 

Uluru?
Tony Rowbotham
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Front Cover: This photograph shows a section of the new avoiding line including 
a turn-back siding that has been built for Victorian Regional Railways between 
Melbourne and Geelong. The turn-back siding sits between the Down Line to 
Geelong on the left and the Up line to Melbourne on the right. At the end of the 
turn back siding is short stretch of track that forms a separate stabling siding for 
tampers and suchlike machinery. This in turn is protected by a “Home” signal that 
shows red over red as the stop aspect and a miniature yellow below for the move into 
the stabling siding. The turn-back siding is protected from the stabling siding by a 
derailer and low speed ground signal.    Photo Tony Howker
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ENGINEERING SAFETY

INTRODUCTION
For some time in Great Britain there have been concerns about 
the safety of signalling projects on the national rail network, 
evidenced by a number of incidents in which the design has been 
found to contain safety-critical errors.  Many of these, although 
not all, were errors in the data for SSI systems.  Some are recent, 
but others can be traced back to designs that were implemented 
several years ago.

As a consequence, the IRSE was requested by Network Rail 
(the infrastructure manager for the national rail network in Great 
Britain), to lead a group of engineers to explore the issues and 
make recommendations.  The IRSE Working Group comprised 
representatives from the IRSE, Network Rail, and the signalling 
supply industry.

The first output of the group was a set of five recommendations 
for short-term action, sent by the IRSE in mid-2014 to Network 
Rail and the principal GB-based signalling suppliers.  The 
recommendations were as follows (they are all addressed in 
greater detail later in this paper):

As a consequence of these recommendations, both Network 
Rail and the suppliers have subsequently been taking action.  A 
Safety Day was held in December 2014 when the vast majority 
of engineers, project managers and others engaged in signalling 
projects participated in briefings and discussions across the 
country to ensure a common understanding of the issues and the 
shared responsibilities for action.

The working group also identified a broader range of 
issues relevant to the safety of signalling projects where it 
was considered that best practices are not currently being 
used.  These issues, and the subject matter of the short-term 
recommendations, are brought together in this paper under the 
themes of People, Processes, Requirements and Technology.  
The intention is that, by publishing them in IRSE NEWS, they 

can be communicated to a wider audience.  IRSE members can 
then reflect on the issues in the context of their own company, 
railway administration and country practices as appropriate to 
their circumstances.  Publication of the article is supported by the 
members of the working group.  

PEOPLE ISSUES
Informed and Capable Client
The role of the client for a signalling project (usually the 
infrastructure manager or owner) requires an understanding of 
the engineering challenges and the safety issues associated with 
each project, rather than assuming that the engineers engaged 
on the project can satisfactorily address any issues that may 
arise, no matter how the project is managed.   Nor should clients 
assume that the engineers can always produce an acceptably 
safe design regardless of what operational requirements are 
specified.

This does not mean that clients need to understand all the 
engineering issues, but it does mean that in their decision-
making they must involve people who do understand the issues 
(particularly those issues relating to design complexity, including 
stage-works).  This involvement must begin at the outset of the 
project.

Guiding Mind for Systems Engineering
Systems engineering and systems integration are vital elements 
of good project management and delivery.  Engineers and 
managers involved in each project must understand the “whole 
system” approach required for delivering a safe, operable 
project.  For each project there should be a “guiding mind” – a 
respected engineer who understands the systems issues and who 
advises on how they impact upon the safe design, construction 
and commissioning of the signalling system.

Managing Individual Competence
Competence does not just “happen”.  The competence of 
everybody involved in signalling projects should be managed 
and assured by means of a Competence Management System 
(CMS).  For signal engineering roles, IRSE Licensing is a 
recognised means of demonstrating individual competence.  It is 
not a CMS in its own right, but can form an important part of an 
overall CMS for organisations involved in signalling projects (and 
indeed maintenance). 

Competence is also important for project management roles 
that may not be regarded as “signalling”.  Project managers are 
not expected to be competent in signal engineering, but they 
should have access to signal engineers who can advise them, and 
they should heed the advice and expertise of those engineers.  
Project Managers and engineers should respect and regard each 
other as complementary equals, with both roles contributing vital 
skills to the safe delivery of a project.

Organisations must ensure that adequate effort is given 
on a sustained basis to developing the skills of their people.  
Organisations should have arrangements in place for training, 
mentoring, provision of work experience, and the professional 
development of their engineers (a “conveyor belt” of developing 
competence.)

Recommendations for Short Term Actions
a) Apply technical stage-gates to all signalling projects, 

with any non-compliance to this requirement being very 
much the exception to the rule and treated with the 
seriousness it deserves.

b) If the agreed date for passing a stage-gate cannot be 
met, the implications (including safety) for the planned 
commissioning date(s) and other critical milestones must 
be identified and addressed. 

c) Any change to the agreed/approved specification 
during the detailed design, construction, testing and 
commissioning phases should be avoided.  Where 
change is absolutely necessary, both supplier and client 
must be in agreement that it can be managed safely.

d) The non-sequential application of signalling design/
development processes should be the exception, not 
the norm.

e) Rigorous change control processes must be applied to 
all designs issued for construction purposes.

Engineering Safety in Signalling Projects
By Francis How, CEng, FIRSE, MIET
Technical Director, Railway Industry Association (UK)
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Organisational Competence and Capability
The overall competence of an organisation involves more 
than just ensuring that individual people are competent.  Only 
when individuals interact with each other effectively can an 
organisation’s role be performed in an acceptable manner.  It 
is this collective competence that determines the extent to 
which an organisation can deliver acceptable levels of work 
performance.  Organisations should therefore be able to 
demonstrate that they are collectively competent for their role.  
Arrangements for ensuring organisational competence should 
include:

a) Objectives: shared goals and objectives, expressed clearly 
and unambiguously in a way that everyone can relate to, 
communicated effectively, supported by everyone, and 
against which progress and performance is measured.

b) Organisation: clearly defined roles, responsibilities and 
interdependencies, with the organisation adequately 
resourced to meet its objectives, adaptive to changing 
circumstances, and with its members working collaboratively. 

c) Processes:  documented procedures that clearly define how 
processes are to be executed, and by whom, and which are 
communicated to and understood by all those involved.

d) Decision-making: robust arrangements for making critical 
decisions, and for recording and communicating those 
decisions and the rationale behind them.

e) Learning: mechanisms for sharing knowledge and best 
practice, for collective learning from projects, and for 
maintaining the organisation’s “corporate memory”.

Where appropriate (and specifically in the case of projects), these 
arrangements must be tailored to the specific context in which 
they are being applied.  The project documentation should 
describe the arrangements. 

“No blame” Culture
The industry’s organisational culture for the delivery of projects 
should be collaborative, with open sharing of information in a 
blame-free environment, and with a strong collective focus on 
ensuring safety at all stages of a project.  

Our industry still tends to suffer too much from an “us and 
them” culture that is characterised by mistrust and blame 
(particularly when things go wrong), rather than building strong, 
positive and lasting partnerships where all parties share risk and 
reward equitably.  There is much talk of collaboration, but the 
reality does not yet meet the aspiration. 

PROCESSES
Assessing and Managing Safety Risk
Assessing the safety risks associated with a project is not about 
justifying an engineering solution that has been selected in 
advance.  Rather, risk assessment should be regarded as an 
aid to decision-making, initially by client organisations in the 
early stages of a project in order to inform the choice of the 
preferred solution.  The iterative assessment of risk is also 
essential throughout the life-cycle of a project, particularly where 
circumstances change or decisions need to be made that could 
directly or indirectly affect safety.  

Project risk assessment should consider not only the operational 
safety of the proposed engineering solutions, but also the 
broader range of risks associated with the proposed programme 
and processes, including:

a) Project activity risks such as:
• where non-standard processes are being employed;

• where the design work is being split across multiple 
companies;

• where multiple projects need to make use of the same design 
records;

• Where cost/timescale pressures may cause errors to be made 
that could affect safety.  

b) Technical challenges that may be associated with the system 
specification, e.g. the complexity of the design, the condition 
of the existing equipment that is to be replaced, or the 
interface arrangements between existing and new equipment 
during various stages of a project.

There should be clarity about who “owns” each risk and who is 
undertaking activities to address a risk (ownership of a risk and 
activities to control it do not necessarily reside with the same 
party).  

In Europe there is a legal requirement for risk assessment to be 
undertaken when a significant change is proposed to the railway, 
known as the Common Safety Method for Risk Evaluation and 
Assessment.  This is directly applicable to infrastructure managers 
and train operators, but it is also relevant to suppliers and 
service providers.  In this context, Article 5 (2) of the CSM RE&A 
Regulation states: “The proposer [usually the client organisation] 
shall ensure that risks introduced by its suppliers and its service 
providers, including their subcontractors, are also managed in 
compliance with this Regulation.“

Technical Stage-Gates
The development of each project must proceed in a logical and 
sequential manner, with each phase of activity separated by a 
technical stage-gate to check that all the preceding engineering 
and safety activities have been correctly completed.  These 
stage-gates may correspond with, but should not be regarded as 
being the same as, commercial or other types of project stage-
gates.  They are distinct, and they focus on technical readiness, 
including issues relating to safety.

A stage-gate should not be passed unless all the activities 
associated with the preceding phase have been satisfactorily 
completed.  The technical stage-gate process should be led by 
the Project Responsible Engineer (or equivalent) and the Project 
Manager working together. The decision to move on should be 
primarily an engineering led one, made in full cognisance of the 
timescale, cost and safety implications.  Where, exceptionally, 
a decision is made to pass a stage-gate without completing all 
the engineering pre-requisites, the safety risks should first be 
identified, assessed and suitably mitigated to the satisfaction of 
all parties involved in the decision.

If the agreed date for a stage-gate has to be deferred to allow 
the necessary work to be completed, the implications (including 
safety) for the remainder of the project must be identified 
and reviewed.  Project managers, engineers, operators and 
asset owners should all be involved in the review.  Where the 
review indicates that the consequences of a stage-gate delay 
presents unacceptable risks, then the implementation strategy 
or programme must be changed.  This may mean delaying 
the commissioning date(s) and other critical milestone dates, 
although a significant delay will mean that the existing assets will 
need to be retained in service for longer than planned, which 
could have associated risks.   

Processes Applied in Logical Sequence
Approved processes for signal engineering design, construction 

and testing (and the sequence in which processes are performed) 
must not be circumvented or changed unless there are 
compelling reasons for doing so and the safety risks have been 
properly considered and mitigated.
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ENGINEERING SAFETY
Out of sequence (including parallel) application of signalling 

project processes should be the exception, not the norm.  
Arguments such as “we did/did not do this last time, and 
everything was alright”, or “the only way to get the project 
delivered in time is to change the process or the sequencing of 
processes” are not on their own acceptable justifications.  

Where, by exception, non-standard processes or out of 
sequence (including parallel) processes are being considered, 
an assessment of the risks arising (e.g. of the design containing 
errors) must be undertaken and suitable mitigation measures 
applied before the decision to proceed is made.  The assessment 
and the proposed mitigations should be documented and be 
subject to scrutiny by someone who is independent of the project 
sponsor/delivery organisation(s).

Process Applied with Understanding
Processes and procedures for ensuring safety can quickly 

be undermined if they are regarded as just a series of hoops 
that have to be jumped through, and are applied with little 
understanding of their purpose.  Situations where safety could 
be jeopardised by a failure to understand the purpose or 
significance of correctly applying a process include:

• When a hazard identification or risk assessment is conducted, 
success is regarded as being completion of the assessment 
activity itself, rather than the conscientious implementation 
of risk mitigation measures that reduce the risks to levels that 
are agreed to be acceptable;

• Copying designs from a previous project to another without 
considering why it was designed that way, or whether that 
design is optimal or correct for the current project;

• Applying processes in a non-standard order without 
understanding why the correct sequencing is important and 
the risks associated with changing the order.

Verification and Validation
Some SSI / CBI system applications are so complex (often 
because of the complex operational requirements) that it is 
virtually impossible to validate (test) the design completely by 
conventional means.  Therefore the following approaches must 
be seriously considered for adoption:

a) Alternative (or possibly additional) methods of verification 
and validation should be developed, such as the use of 
automated test routines, to provide much greater assurance 
that errors and unintended features have not inadvertently 
been incorporated into the design.

b) The project specification and the application design 
should be standardised or simplified in order to reduce the 
operational complexity (in particular, to reduce the amount 
of bespoke design that is outside of the core functionality 
provided by the interlocking).  This could mean simplifying 
the track layout, and/or reducing the operational flexibility of 
the signalling arrangements.

Modelling and Simulation 
Modelling and simulation tools should be used early and often 
in the project life-cycle in order to develop the design and 
to demonstrate to operators what they will get in terms of 
operability.  

Modelling and simulation tools currently tend to be used too 
late in the project life-cycle (if at all).  One consequence of this is 
that operators identify problems and the need for alterations only 
when detailed design is well under way.  By using modelling and 
simulation much earlier in the development/design process, the 
acceptability of the requirements and the proposed solution can 
be assessed before detailed design commences.

The use of modelling and simulation is not necessarily 
appropriate or necessary in all circumstances, depending upon 
the scale/scope of a project.  But it certainly should be used 
for large re-signalling projects, and as the tools become more 
flexible it may be possible to extend their use to smaller projects.

Construction Information
Rigorous change control processes must be applied to all designs 
issued for construction purposes.  Installation work should not 
normally be undertaken using preliminary designs, as these 
may well be changed later, thereby introducing the risk of error 
into the installation activity which is not then identified during 
subsequent testing.  

Where it is essential to issue preliminary design details for 
installation/construction, any subsequent changes to the design 
details must be subject to a rigorous process of change control, 
similar to that applied to designs that have been formally issued 
as “approved for construction”.

REQUIREMENTS
Standards and Principles
In Great Britain there are thousands of standards, drawings 
and instructions that are relevant to signalling projects on 
the national rail network, with which suppliers are (or may be) 
required to comply.  The sheer number of standards is part of 
the problem, but more fundamentally it is the lack of “one place 
to look”.  Having consulted a standard that purports to cover 
a topic, there is frequently another relevant or supplementary 
instruction elsewhere that is not properly cross-referenced.  There 
is duplication of material within standards, and often there are 
contradictions between standards as well. 

Signalling technical standards and process standards (for 
development, design, design management and design 
assurance) should therefore be manageable in quantity for both 
clients and suppliers, and be consistent with each other, rather 
than containing conflicting requirements and instructions.

In addition to the quantity of standards to contend with, the 
signalling principles and rules in Great Britain have become more 
complex with the passage of time.  This has made it increasingly 
difficult for designers to produce accurate, complete and safe 
designs, and it has become correspondingly more challenging for 
testers to test those designs exhaustively.  We need to rationalise 
and simplify the principles, and we have an opportunity with the 
introduction of ETCS – a subject that is tackled in another article 
in IRSE NEWS and in Andrew Simmons’ Presidential address (see 
IRSE NEWS 211).

Systematic Requirements Capture 
Systematic requirements capture is a key element of good 
systems engineering, aiming to generate a complete, 
unambiguous and realistic statement of the operational, 
functional, non-functional and interface requirements for a new 
or modified signalling system.  The requirements capture process 
should involve operators, asset owners and engineers.  

Requirements capture is a critical front end stage in project 
development, and it helps to reduce the risk of changes to 
requirements after detailed design has commenced.  Any non-
trivial change to the specification part way through a project 
is likely to affect costs and timescales because of the re-work 
required, and may inject additional safety risks as a consequence 
of the pressure to meet the previously agreed possession dates.
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Engineering Safety ‘Word Cloud’ - words that appear most often in 
this article appear in a larger font in the diagram, giving an idea of 

the key themes identified within the text

Changes to Project Specifications
Changes to the project specification during the detailed design, 
construction, testing and commissioning phases should be 
avoided.  Where change is really necessary, both supplier and 
client must be in agreement that it can be managed safely.  The 
safety risks associated with the changes and their impact on the 
delivery programme must be adequately assessed and mitigated 
and, where necessary, the programme milestones (including 
commissionings) adjusted accordingly.  This does not, of course, 
override the need to make changes where errors have been 
found (e.g. during testing) that must be corrected in order for the 
system to function safely and as intended.

Clients tend to assume that their supplier has unlimited 
resources to deliver a project within any pre-determined 
timescales, and that changes to requirements during the detailed 
design phase can be accommodated without adversely affecting 
the project.  Clients must not make this assumption, but instead 
seek the views of their suppliers on proposed changes.  Suppliers 
must be honest about their ability to resource a project, including 
situations where changes to the specification have an impact 
upon resource requirements.

TECHNOLOGY
Signalling Asset Condition
Information about the location and condition of the existing 
signalling assets to be replaced must be treated as a key input for 
the identification and evaluation of the engineering options for a 
re-signalling project, to reduce the risk of selecting an impractical 
or unsafe solution.  The information about existing assets may 
be collected by physical site inspection, by automated methods, 
or from verified asset condition records.  It should be used to 
inform:

a) Selection of technology for the project;
b) Scope of the work (how much of the existing signalling is to 

be replaced);
c) Optimisation of arrangements for interfaces (fringes) between 

old and new;
d) Stages and engineering processes by which the new 

signalling should be introduced.

Technical Capability of Suppliers
The technology requirements and the technical challenges 
associated with a project must be taken into account in the 
selection of the supplier for a signalling project.

Not all suppliers are equally well equipped to undertake all 
types of signalling work.  From a technical perspective it is 
therefore important that suppliers are selected on the basis of 
what they are good at, not just on price or timescale.  Account 
should be taken of:

a) The constraints, limitations and performance characteristics of 
signalling systems offered by suppliers, and their track record 
in delivering systems into service safely;

b) The expertise required for work on (or affecting) existing 
signalling systems.  Knowledge of old systems may be sparse, 
and the risks associated with working on them may not be 
properly understood by all suppliers (or indeed the asset 
owner). 

Strategy for Replacement of Existing Signalling
The comprehensive renewal of a signalling system should be the 
preferred approach, rather than a piecemeal approach.  

The tendency to undertake partial renewals of existing 
signalling rather than wholesale replacement adds a level of 

risk and complexity that is generally under-estimated.  This is 
true not only of mechanical and relay based systems, but also 
of software-based systems as a consequence of the evolution of 
data preparation techniques, knowledge and practice since the 
original design.  

Affordability of the capital cost may well be the driving 
factor behind piecemeal renewals, but retaining elements of 
the existing system and having to interface these to the new 
elements is sub-optimal for efficient project delivery, injects 
additional safety risk, and may not produce the best whole-
life cost outcome.  Careful consideration needs to be given to 
the trade-offs between cost, safety, engineering practicability, 
timescales etc.

A commonly recurring issue relating to the piecemeal renewal 
of existing systems is where the signalling standards or principles 
have changed since the original design, and decisions have to 
be made regarding whether to apply the new requirements or 
retain the old ones.  An assessment of the project, operating 
and maintenance risks and benefits is the key to finding the best 
solution.

CONCLUDING REMARKS
The reader might conclude that some of these recommendations 
and observations on good practice for signalling projects are 
statements of the obvious.  However, the very fact that the IRSE 
Working Group felt the need to state them is in itself indicative 
that obvious good practice is not in fact always being practised.

It should not be assumed that the good practices highlighted 
in this article represent the totality of good practice for signalling 
projects.  Far from it.  But they are the areas where the working 
group has found current practices in Great Britain to be in need 
of improvement – at least in some projects.

In publishing this article, we are conscious that other countries 
and railway administrations may be much better placed to 
manage signalling projects safely.  But we hope that it will at least 
provide food for thought regardless of where you work, who you 
work for, or your role in the industry.
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INNOVATION IN STRUCTURES

Innovation in the Positioning of Signalling 
Structures
By Peter Williams CEng BEng(Hons) FIRSE FIET
EKR2 Signal Sighting Chairman and former Contractor’s Engineering Manager

INTRODUCTION
The £160m East Kent Resignalling Phase 2 project (EKR2) is 
the second phase of a scheme that will renew 52 route miles 
of signalling assets that were installed in 1959.  This is part of 
Network Rail’s Southern and Anglia Frameworks contract aiming 
to deliver a more reliable and efficient rail service, increase 
capacity and transfer signalling control to Regional Operating 
Centres.  

Once complete, EKR2 will have seen Network Rail, Atkins, C 
Spencer and Balfour Beatty work in collaboration to upgrade 
the existing signalling to a four-aspect system, extend platforms 
to cater for 12-car trains, open a new Rochester station, and 
decommission signal boxes at Rochester, Gillingham, Rainham 
and Sittingbourne.  Control is being transferred to the East Kent 
Signalling Centre situated at Gillingham.  

ROCHESTER BRIDGE JUNCTION SIGNAL EK4042 
UP CHATHAM
Rochester Bridge Junction (RBJ) is where the Chatham Main line 
and the North Kent lines meet on the Western side of a 200m 
long iron bridge spanning the River Medway. This is shown in the 
Scheme Plan Extract in Figure 1 below.

During off-peak hours, the junction routes seven trains per 
hour in both directions, with 4 trains an hour in the Up direction 
diverging onto the Up North Kent, thereby blocking the Down 
Chatham for the duration of the move.  During the peak the 
density of service is twice that during off-peak.  Trains often stand 
at the current junction signal, ER7, waiting for a train coming 
from London Victoria to clear the junction or waiting for Strood 
Platform 2 to clear.  This ‘bottleneck’ situation is exacerbated 
by the low permissible speed of 30 mph (50 km/h) through this 
area, long signal spacing and the distance at which ER7 signal is 
positioned from the junction; some 279 m.  

The scope of the EKR2 Resignalling scheme is to improve 
headway and reduce the impact during perturbation, and 
open a new station at Rochester approximately 800 m closer to 

Rochester Bridge, therefore this was the opportunity to remove 
the ‘bottleneck’.   

By introducing a new Rochester station to the West of the 
existing station the project was remitted to rearrange the signals 
approaching the junction.  Three potential arrangements were:

1. EK4042 Junction signal positioned on the approach to 
Rochester Bridge, some 200 m from the junction.  EK4048 
platform starter at the new Rochester station would only be 
254 m in rear meaning that a 12-car train standing at EK4042 
would occupy the overlap of EK4048 such that it would 
prevent platform re-occupation, and be non-compliant to 
the one-third/two-thirds signal spacing rule.  This option was 
ruled out because it would hamper train performance in that 
circumstance.

2. The platform starting signals at the London end of the new 
Rochester station become the junction signals.  This solution 
would also make the ‘bottleneck’ issue at Rochester Bridge 
Junction worse, and all 3 platform starting signals would 
require Position 4 Position Light Junction Indicators (PLJI).  
This was considered to be potentially confusing to a driver 
starting from platforms 2 or 3 that the train would diverge to 
the left over 2004 points reverse before diverging right over 
2003 points reverse, but due to the left-hand curve through 
the station and the position of the new station canopies, the 
PLJIs would not be readable at the required distance (note 
that Banner signals are provided).  This option was rejected 
on that basis.

3. EK4042 Junction signal positioned at Rochester Bridge 
Junction.  This allows a 12-car train to be overlap clear of 
Rochester Station platform starting signal EK4048, permitting 
platform re-occupation and optimises headway through the 
junction.  However, during signal sighting there appeared to 
be no suitable location on the bridge to install a signal but, 
because all other options were much less desirable, a solution 
to position a signal on the bridge to resolve this complex 
engineering challenge was pursued.

Figure 1 - Scheme Plan extract, Rochester Bridge Junction, Signal 4042 highlighted in yellow towards the bottom left
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Rochester Bridge has a limited clearance of 1400 mm such 
that it is impossible to achieve clearance to the structure gauge 
with a standard signal structure with a signal and PLJI mounted 
above it.  A further complication is the bridge has over-spanning 
girders preventing the signal being installed above the structure 
gauge and being readable by the driver.  However, such was 
the importance of trying to achieve the optimal position for this 
signal, a long and thorough study was undertaken to exhaust 
every option.

The study involved regular consultation with the maintainer, the 
Route Gauging Engineer and the Train Operators to manage all 
of their requirements in addition to the constraints of the site and 
signalling design principles; Network Rail need a signal that can 
be maintained without working at height, extended line blocks or 
conductor rail isolation, the Gauging Engineer wanted as much 
clearance to the signal as possible, and the operators did not 
want to move the signal back from the junction.

The solution, developed in conjunction with Collis Engineering 
and the Atkins Civils design team in Croydon, is two lightweight, 
fold-down structures located within a convenient alcove within a 
bridge brick pier; one for the signal head and one for the junction 
indicator located immediately behind it.  The bases are pivoted 
by 22° to allow the structures to fold down independently into 

the four-foot for maintenance as the pier prevents them folding 
down parallel to the track, and special reduced signal backboards 
were requested from Dorman, the signal and PLJI supplier, in 
order to minimise the profile of the signal. These are shown in 
Figures 2, 3 and 4.

Generally, the use of separate structures for the elements of the 
signal is non-preferred because it can give rise to undesirable 
optical effects whereby the elements of the signal appear to the 
driver of an approaching train to move laterally relative to each 
other. In this case the approach to the signal over the viaduct is 
straight and so this effect is present, but minimal, making the use 
of separate structures acceptable.

However, this reduced the clearance on the bridge to 1100 
mm at the signal.  In order to assess the implication of this 
ClearRoute assessments were carried out on the predominant 
stock types; W7 gauge freight, Class 375 and 465 EMU, and 
Class 395 Javelin.  This route is also popular with excursions and 
it is common to see a weekly Orient Express service during the 
summer months, occasionally steam hauled.  

ClearRoute determined that this solution provided only 218 mm 
clearance between a Mk1 coach and the signal; significantly less 
than the 450 mm minimum window box clearance required by 
GC/RT5212.  The maintainer accepted the installation solution 

and the Gauging Engineer supported the 
reduced clearance and so a derogation was 
sought against GC/RT5212.

Not all the train operators were 
comfortable with such a reduced clearance 
however.  The historic Rochester Castle is 
visible from Rochester Bridge and some 
people on excursion trains like to lean out 
of the window to get a fuller experience 
of their trip, especially on steam-hauled 
services.  The risk of someone coming into 
contact with the signal was considered to 
be high so the project erected signs which 
span the entire length warning people not 
to lean out.  The train operators accepted 
this mitigation and RSSB granted the 
project the derogation and this signal was 
erected during the Easter 2015 blockade.  

On the morning of Tuesday 7th April, 
just prior to normal train service resuming, 
Southeastern ran a test train to confirm 
that satisfactory clearance was achieved.  It 
was given the ‘green light’ and now stands 
to highlight what can be achieved with 
determined innovation.

What this solution offers beyond just 
EKR2 is confidence in thinking innovatively 
and collaboratively – the companies and 
individuals involved delivered a functional 
and unique solution by drawing on each 
other’s experiences and requirements.  
It shows that there is room for blue-
sky thinking within the boundaries of 
compliance, standards and safety when 
a team strives to develop the very best 
solutions.

Left, Figures 2, 3 and 4, showing the 
lightweight structures in their final positions
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AXLE COUNTER APPLICATION

A Modern and Advanced Signalling Solution for the 
Mumbai Suburban Network using Digital Axle Counters

By PVK Subramanian
Director Engineering, Frauscher Sensor 
Technology India Private Limited 

MULTI SECTION DIGITAL AXLE COUNTER 
(MSDAC) IN DUAL DETECTION MODE
The Mumbai suburban railway network is one of the busiest 
networks in India with the signalling system forming the most 
essential element of the underlying infrastructure.  One of the 
main components of signalling is the track vacancy detection 
system. 

The Mumbai division of the Central & Western Railway had 
found that due to the uncontrolled environment and other 
constraints, one track vacancy detection system in standalone 
mode can not by itself meet the high availability requirements of 
the suburban system.  Typically approximately 35 to 40% of all 
failures each year were found to be due to track circuit failure.

In view of the limitations of various track vacancy detection 
systems in standalone mode, and in order to achieve the highest 
levels of availability to improve safety, it was decided to provide 
redundancy with Multi-Section Digital Axle counters (MSDAC) in 
a dual detection mode. 

Redundancy can be achieved using Digital Axle counters in 
three basic ways:

• Axle Counter in parallel with another Axle Counter;
• Axle Counter in parallel with conventional track circuit;
• Axle Counter in parallel with audio frequency track circuit 

(AFTC).

Main features of Dual detection system
• In signal clearance circuits, both detection systems are used 

in parallel;
• In route release circuits, drop conditions (back contacts) of 

both detection systems are proved in series;
• In the event of track circuit failure, the signal cannot provide a 

less restrictive aspect than yellow;
• Preparatory reset for the MSDAC;
• Clearance of Track circuit / AFTC is proved in MSDAC Reset;
• Supervisory auto-reset provided for straight track sections;
• A Separate indication panel/alarm is provided in case one 

system fails.

Benefits of dual detection system:
• Very high availability and better efficiency in train operation;
• No effect on signalling due to water logging and flooding;
• Increased safety;
• More time available for maintenance.

THE PROJECT – UPGRADE OF THE CENTRAL & 
WESTERN SUBURBAN RAILWAY NETWORK OF 
MUMBAI
Based on the MSDAC’s performance and frequent problems due 
to water logging and flooding during the monsoon on the tracks 
both the Central and Western Railways at Mumbai started to 
deploy MSDAC generally in dual detection mode.

The Mumbai Railway Vikas Corporation (MRVC), a Public Sector 
Undertaking (PSU) of the Government of India, had deployed 
273 detection points and 176 track sections at 23 stations of the 
Mumbai Suburban section.  This work was carried out in 2009 as 
part of the Mumbai Urban Transport Project (MUTP) Phase I.  To 
date, more than 3500 detection points have been installed by the 
Central and Western Railway on their suburban sections. 

As part of MUTP Phase II, MRVC planned to procure MSDAC 
systems, whilst implementing DC- AC conversion work. Key 
details of the project are:

• Project:  MUTP II  (World Bank  Funded);
• Section: Chhatrapati Shivaji Terminus (CST) Mumbai to Thane, 

Kalyan, Raoli and Jogeshwari stations;
• Total Number of stations: 19;
• Total number of detection points: 1584;
• No track sections : 1199;
• Make/Model: Frauscher Sensortechnik, Austria, Model 

ACS2000.
The railway section for this contract has been fitted with different 
types of track circuits (conventional and audio frequency) as a 
means of track vacancy detection for several years.  To increase 
safety and track availability, particularly during the monsoon, the 
system needed an upgrade to modern axle counting technology 
as an additional track detection system.  Axle counters were 
considered to provide reliable data and also an alternative to 
conventional train detection systems based on track circuits. 

Through a consortium with Invensys Rail (now Siemens Rail 
Automation) in 2011, the Frauscher system was selected for safe 
and reliable track vacancy detection along the route. 

The project requirements included the use of a modern axle 
counting system with two reset options – PC based reset (reset 
from a computer in the operations centre or maintenance room) 
and conventional reset box based reset.  The contract awarded 
included system design, delivery, installation, testing and 
commissioning of the axle counting system.  With a train passing 
through the tracks every minute, it is a challenging task to 
upgrade the system without affecting day-to-day train schedules 
and commuting passengers. 

The ongoing project is based on a combination of ACS2000 
Axle Counting System with wheel sensor RSR180, evaluation 
board IMC010 as well as axle counting boards ACB119 and 
ACB120, which are considered to provide the optimum solution 
in this application.

FIRST TRIAL AT KANJURMARG 
The ACS2000 Axle Counting System was first installed and 
tested with six track sections at Kanjurmarg station.  Following 
the successful trial, the system was granted a project specific 
approval from the Research Designs & Standards Organisation 
(RDSO).  The approval was based on the cross-acceptance.  The 
equipment for the first station, Parel, was delivered ready for 
installation in May 2012. 

and Sanjay Singh
General Manager S&T, Mumbai Rail  
Vikas Corporation Limited (MRVC)
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ACS2000 AXLE COUNTING SYSTEM 
For some years now the ACS2000 axle counting system has been 
deployed increasingly for automatic signalling, in place of track 
circuits.  The reliability, availability and cost-effectiveness of these 
systems, together with their flexibility with regard to the track 
infrastructure, created a significant business case for the use of 
axle counters.  

The system (Figure 1) accurately detects the presence of trains 
within defined sections of track and provides fail-safe information 
about the track being clear or occupied to interlocking and train 
control systems.  The concept of assigning a fail-safe board 
to each track section forms the basis for simple and flexible 
configuration while significantly increasing availability. 

In addition to track vacancy, the system can be used for 
applications such as securing level crossings, switching tasks 
such as point changeover protection and automatic warning 
systems, speed measurement or to trigger hot box and flat 
wheel detection systems.  The axle counting system can also be 
deployed in all rail segments, including main line, secondary and 
mountain railways, public transportation with trams, light rail and 
metros, and in industrial railway or freight transport (Dedicated 
Freight Corridor DFC).  

With the clear objective of installing wheel sensors in a more 
flexible and cost-effective manner than had previously been 
possible, Frauscher pioneered its patented rail claw (Figure 2) 
through which wheel sensors can be easily mounted on track 
without rail drilling.. The easy deployment of rail sensors in such 
a busy area was clearly a major advantage.

FUNCTIONS
Primarily, Axle Counting Systems provide information on whether 
the defined section is “clear” or “occupied”.  However the 
selected system also performs other significant functions. 

Reset Variants
During commissioning, and also where necessary due to 
operational reasons such as maintenance, it is possible to reset 
the axle counting system to a fault-free state.  Reset can be 
defined as conditional or unconditional depending upon the 
application requirement.

Partial Traversing Management
If the wheel sensor is not completely traversed (only one sensor 
system is traversed with a wheel) the track section switches to 
“occupied” state.  In case of subsequent complete traverse, the 
partial traversing registered is automatically reset.  However, if no 
subsequent complete traverse is made, the section will remain in 
an “occupied” state and must be reset to bring back to fault-free 
state.

Diagnostic Information
For reliable operation and simple, cost-effective maintenance 
of the axle counting system, the Supplier offers comprehensive 
diagnostics options.  The Frauscher diagnostics system FDS2000 
(Figure 3) ensures that warnings and error reports are issued in 
good time via text messages and email, in addition to displaying 
important system information via a web browser. 

Figure 1 - ACS2000 Board Rack

Figure 2 - Wheel sensor mounted on rail claw

Figure 3 - Diagnostic System

Direction Output
The ACS2000 can provide information on the direction of train.  
If configured accordingly, the information can also be used for 
closing and opening of level crossings and the lock and release 
of points in shunting areas.  The wheel detection (Figure 4) on 
which axle counting is based, also allows the system to output 
the traversing speed.

Counting Head Control
The ACS2000 has a unique and patented technology of Counting 
Head Control which is of significant importance in the Indian 
railways.  Through this technology, push trolleys and a number of 
other influences are suppressed and only train axles (more than 
two axles) are considered and counted.  This helps increasing the 
availability of track sections.

BENEFITS OF THE SYSTEM
• Monitoring of sections over switches and crossings, including 

those having complex configuration with up to 6 (12 when in 
transmission mode) counting points;

• Double / Triple use of counting points for axle counting and 
switching tasks;
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AXLE COUNTER APPLICATION

• Traversing speeds from 0 to 450 km/h – field 
tests conducted up to 330 km/h;

• Safe management of magnetic rail brake;
• The wheel sensor system permits distances of up 

to 10 km between the wheel sensor and evaluation 
board;

• Development and SIL 4 accreditation according to CENELEC 
standards;

• Ultra-simple project design of axle counting system;
• Configurable reset conditions and procedures;
• Vital communication in terms of signalling between two axle 

counting boards (block sections) according to EN 50159-1 via 
RS232 and suitable communication medium;

• Maximum availability due to reliable and one 2oo2 fail-
safe computer per track section (if there is a failure in the 
computer it affects only a specific track section and not the 
whole station);

• No electronics on trackside and hence minimal external 
influence and maintenance;

• No drilling on rails for mounting wheel sensors by using rail 
claw thus enabling quick deployment;

• The same modules of ACS2000 can be used for block 
application (single section) as well as station application (multi 
section). These modes are shown in Figures 5 and 6;

• Counting Head Control feature protects against unwanted 
external influences that fail the track sections.  In addition, 
this feature is used to provide the trolley suppression 
requirement of Indian Railways;

• No software programming at site.  All application 
configurations are done through wiring and DIP switch setting 
which makes it easy to commission and maintain. 

CUSTOMISATION TO INDIAN RAILWAY 
ENVIRONMENT
Rail Specific Claw 
At the start of the Mumbai project, the universal claw, was 
modified to suit the Indian railway environment as per the RDSO 
requirements.  The standard universal claw offers flexibility of 
adjustment for different rail profiles.  In case of the Mumbai 
project, the claw plates were custom-made according to the rail 
profiles. 

Track Side Connection Box
The Track Side Connection Box 
(Figure 7) was also adapted by 
the Supplier as per the Indian 
railway requirement and has been 
used in the Mumbai project. The 
customisation included a provision 
for lock and key option so as to 
prevent any external interference 
within the wires.  The modification of 
the Track Side Connection Box was 
made without compromising on the 
IP 65 (Ingress Protection level 65) 
requirement of the product. 

SYSTEM INTEGRATION AND 
DEPLOYMENT AT MUMBAI 
MRVC PROJECT
For the MRVC contract, the axle 
counter system has been integrated 
and deployed in the following 
manner:

• The power supply is provided from the standard IPS battery 
chargers and batteries;

• The system is interfaced with a conventional reset box to 
reset the axle counter sections;

• The system is interfaced with the Siemens Trackguard 
Westrace interlocking system to provide a PC based resetting 
facility;

• The reset of an axle counter track section can be carried out 
either from a reset box or from the PC based reset system;

• Without increasing the quantity of outdoor wheel sensors, 
supervisory track sections are designed as required by 
customer and these supervisory sections are wired to 
automatically reset the individual track sections contained 
within the supervisory track section just in case the individual 
track sections have failed due to outdoor interferences.

Figure 6 - Isolated mode for station applications

Figure 7 - Trackside 
Connection Box

Figure 4 - Analogue signal of wheel detection
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Figure 5 - Transmission mode for block applications
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• The final track clearance output of axle counter is connected 
to QNA1 24 volts conventional Q series relays.  The 
relay contacts are interfaced appropriately to relay based 
interlocking that controls the traffic.

STATE-OF-THE-ART AXLE COUNTER TEST AND 
TRAINING CENTRE
Frauscher has also delivered a new state-of-the-art axle counter 
Test and Training Centre to MRVC at the Byculla Signalling 
workshop of Central Railway, Mumbai in June 2014. 

The centre provides facilities for advanced and technical training 
for installation, testing, commissioning and post commissioning 
maintenance services for the Indian railway engineers. 

The fully air conditioned training centre has two rooms:

a) A class room for providing theoretical presentation / training. 
(Figure 8)

b) A Demonstration room with a complete set of axle counting 
system as deployed on the MRVC contract. ( Figure 9)

The demonstration axle counting system is configured for two 
track sections with a Frauscher Diagnostic System for trouble 
shooting and analysis, and the interlocking equipment for the PC 
based reset function.  This demonstration room is also provided 
with stand-alone board rack modules with two backplanes to 
allow maintainers to gain hands-on experience of removing 
and inserting different modules in the board rack.  A number of 
rail-mounted wheel sensors allow trainees to practice mounting 
wheel sensors to the rail using the rail claw. The training room is 

equipped with high definition multimedia projector and audio 
visual equipment to facilitate classroom training for up to 20 
trainees at a time.

INCREASED AVAILABILITY FROM MODERN AXLE 
COUNTING SYSTEM 
Since axle counters have been installed at Mumbai, the system 
has proven to work efficiently under extreme conditions - 
during flood, excess heat – and with the density of train traffic 
experienced.  The concept of sensor installation on the track 
without drilling, and the requirement for no trackside electronics 
have also proven advantageous.  The use of the axle counting 
system at Mumbai has led to an improvement in track availability 
and better management of train traffic. 

MSDACs in dual detection mode system have improved 
performance as signal incidences due to track vacancy detection 
system have come down to almost nil (wherever complete 
stations are covered) and the Mumbai Division of Central 
Railway’s data also shows that there have been 66 % reduction in 
track vacancy detection system failures and 32% improvement in 
suburban train punctuality due to signalling and telecoms issues 
with respect to overall performance.

CURRENT PROJECT STATUS
As of September 2014, 11 stations out of 19 had been 
commissioned, and the work was progressing for the remaining 
stations.  This involves approximately 650 track sections and 900 
counting heads. 

+44 (0) 1325 462722
: Info@hwilliams.co.uk

www.hwilliams.co.uk

• Product approved signalling 
switch gear SafeBox

• Mimic panels
• FSPs
• Fully wired location cases
• Fully wired REB's

• Control panels
• DNO's, points and switch

heating
• Fishplates
• Treadles

For all your engineering and signalling needs

Where
simple
works...

...it takes 132 years 
experience to make the 
solution, appear simple

Figure 8 - Classroom Training at Byculla

Figure 9 - Demonstration Room
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INDUSTRY NEWS
MERMEC to supply ETCS for new railway line 
on Corridor VIII in Macedonia

MERMEC has secured a contract with German engineering 
company Wiebe to supply ETCS and to integrate signalling 
technologies on the Kumanovo - Beljakovtse line in Macedonia.

On 24 April 24, 2015 - MERMEC Group signed a multi-million 
contract with Wiebe Holding GmbH & Co. KG for design, 
production, delivery, installation, testing and commissioning of 
all signalling and telecommunication equipment, including ETCS 
Level 1 technology.  It will be deployed along the Macedonian 
railway line, currently under rehabilitation, connecting Kumanovo 
with Beljakovtse.

The Kumanovo - Beljakovtse section, whose construction works 
started on May 2014 from level crossing Lopate to the station 
Supli Kamen, is a 32 km long railway line along the Corridor VIII. 
The new railway line will generate benefits for users in passenger 
and freight traffic mainly thanks to the shift in passenger and 
freight traffic from road to rail but also in terms of shortening of 
transport distances and savings of travel time.

The contract includes supply of Electronic Interlocking Systems, 
Centralised Train Control, ETCS Level 1 wayside equipment, hot-
box detectors, telecommunication network and operational test 
of the line.

Bombardier wins rail control signalling Contract 
in Poland

Bombardier Transportation, as consortium lead, has won 
the latest turnkey rail signalling contract awarded by PKP 
Polskie Linie Kolejowe SA for the Polish section of the E59 rail 
corridor.  The contract has a total value of 210 million Polish 
Zloty (53 million euro, $56 million USD), with Bombardier’s share 
valued at approximately 93 million Polish Zloty (€23 million, $25 
million US).

Bombardier, in a consortium with Krakowskie Zaklady 
Automatyki SA, will deliver its BOMBARDIER INTERFLO 200 
mainline solution for the Rawicz to Czempin section, which is the 
third and final conventional signalling project on the Wroclaw 
to Poznan line.  This line is part of the E59 rail corridor that links 
the Czech capital of Prague with Copenhagen, Denmark.  The 
contract’s scope also includes the associated power supplies, 
telecommunications, CCTV and rolling stock detection systems, 
with final delivery scheduled for June 2020.  Bombardier is also 
implementing this technology for the Wroclaw to Rawicz and 
Czempin to Poznan sections of the line.

Peter Cedervall, President, Rail Control Solutions, Bombardier 
Transportation, commented, “This order confirms Bombardier 
as a key supplier for the E59 line in Poland and adds to our 
extensive and proven global mainline rail control project 
portfolio.  A further important contract award in this market, 
it falls in our centenary year of delivering global rail control 
solutions, which includes nearly 90 years as a leading supplier of 
Poland’s rail control.”

DB Netz AG purchases ERTMSCamCorder

ERTMS Solutions is proud to announce the decision, taken 
by one of the most prestigious European Rail Infrastructure 
Managers, DB Netz AG, to purchase the ERTMSCamCorder.  The 
tool will be used, in a first phase, in the framework of the VDE8 
project, as from the month of May 2015.

The VDE projects (Verkehrsprojekt Deutsche Einheit) are in total 
one of the largest ETCS implementations projects in Europe 
today.  VDE8 is a section of this master project and covers the 
line between Berlin and Nurnberg.  VDE8.2 is an important 
section of this line, joining Halle (Saale), Leipzig and Erfurt.  The 
tests with the ERTMSCamCorder will start on this part of the line.

DB Netz’ need was urgent, but the requirements were complex.  
Therefore, a phased delivery has been agreed upon, by which 
ERTMS Solutions will first deliver the ERTMSCamCorder in ‘JRU 
mode’ (which means that the tool will synchronise the JRU data 
in post processing), and at a second stage, with a SpyBox (which 
means that JRU information will be synchronised ‘live’, during the 
journey) compatible with Siemens OBU used aboard the VDE8 
project test trains.

Patrick Steinebach,Leiter ETCS-Anforderungsmanagement, Test-
und IBN-Management at DB Netz AG said “VDE8.2 is a complex 
project on which Test and Commissioning is crucial.  DB Netz AG 
and the ETCS suppliers work together on this important aspect of 
the project, and DB Netz AG sees a large added value to use the 
ERTMSCamCorder, not only for the gains in time, but also as to 
ensure a high quality of the Test and Commissioning phase.”

Guenther Koch, DB Netz AG, ETCS Test-und IBN-Management 
said “I highly appreciate the way ERTMS Solutions helped 
us moving forward in very tight deadlines and constraining 
circumstances.  Their flexibility in the setting up of the contract 
and the delivery of the ERTMSCamCorder is the best assurance, 
for DB Netz, that they will support us in the future as well.”

Stanislas Pinte, ERTMS Solutions Managing Director said “This 
contract is among the most important ones for ERTMS Solutions’ 
development, as DB is a reference for Central and Eastern 
European markets.  Germany is a top priority for us, and this 
important contract is the result of considerable efforts.  It is as 

Siemens awarded ETCS GRIP 3 contract for 
Great Western Main Line

Siemens Rail Automation has been awarded a contract by 
Network Rail for GRIP 3 works for the delivery of a European 
Train Control System (ETCS) Level 2 overlay system for the Great 
Western Main Line. 

The six-month GRIP 3 contract covers the development of the 
system architecture, as well as the staging strategy required to 
deploy ETCS Level 2 over the conventional signalling system, 
covering the interlocking areas commissioned by Siemens for the 
Reading Station Area Redevelopment, Swindon B and Berkshire 
and Hampshire signalling programmes.   

Commenting on the contract award, Project Manager Pete 
Ratcliffe said: “This marks another step forward for ETCS 
deployment in the UK and the Siemens’ team is delighted to be a 
continuing part of it.  This GRIP 3 contract is a great opportunity 
for us to work closely with Network Rail to investigate the 
challenges, scope the work ahead of us and define how the 
system can deliver the maximum benefit for the operation of the 
railway.” 

The work also builds on the success of earlier projects delivered 
by Siemens, including phases one and two of Network Rail’s 
ETCS Framework contract, the development of ETCS for the 
Thameslink programme and the resignalling works at Reading.

Under the ETCS Framework contract, Siemens successfully 
completed demonstrations of ETCS functionality and capability, 
including the UK’s first ever on-track radio block centre to radio 
block centre (RBC-to-RBC) handover between two suppliers - a 
crucial demonstration of ETCS interoperability, proving that an 
ETCS Level 2 train can run seamlessly between areas signalled by 
different suppliers.  Siemens also provided a full simulation of an 

such a real reward.  We look forward to deliver the best quality 
services to DB Netz, and will be happy to further serve their 
needs in the future.”
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Canada introduces in-cab voice / video recording

Canadian safety body the Transportation Safety Board (TSB) of 
Canada is to carry out a study into the introduction of locomotive 
voice and video recorders.

Working in tandem with Transport Canada, TSB will look at 
how the technology, which is most notably used in the aviation 
industry, could help rail accident investigators and generally 
improve safety performance.

Transport Canada said audio and video recordings would 
help TSB understand how crews behave prior to an accident. 
Transport Minister Lisa Raitt said: “Locomotive voice and video 
recorders are a critical safety tool that provide investigators 
with an unparalleled understanding of how and why accidents 
happen.”

“Transport Canada strongly supports the use of voice and video 
recorders on trains and is pleased to launch this joint initiative 
with the Transportation Safety Board of Canada.”

TENCONI steel construction department has a reputation of excellence also for the 
manufacture of special steel hollow sleepers, low friction slide chairs, insulated base 
plates and many other railway products.

TENCONI SA
Mechanical workshop
CH-6780 Airolo

For more information contact:
Sales manager: Fabrizio Lucchini
Tel.: +41 91 873 30 00
Mobile: +41 79 435 59 84
E-Mail: lucchinifabrizio@tenconi.ch

Manufacture of Insulated Rail Joints
in Hardomid for Railways and of 
special hollow sleepers
TENCONI plastic division is the only manufacturer of the high quality insulated
rail joints also called "BENKLER" joints. The pieces are produced also in small
batches, according to customers' specifications and needs.

TEN 01/10 Annuncio 190x130 mm.qxd:01/10 Tenconi Annuncio 190x130 mm  8.6.2010  15:20  Pagina 1

ETCS ‘overlay’ (both ETCS Level 2 and conventionally signalled 
trains) running a representative timetable on the Reading final 
layout under the control of Siemens Trackguard Futur RBC and 
Westlock interlockings. 

For the Thameslink programme the company is to deploy its 
ETCS and Automatic Train Operation (ATO) solutions, which will 
be overlaid in the London Bridge area.  This will enable all train 
movements to be controlled automatically, delivering 24 trains 
per hour in each direction on the Thameslink core route at the 
programme’s completion in 2018.

Thales to signal Danhai Light Rail

Thales is to design and manufacture the signalling system for 
Taiwan’s second tram system, the Danhai Light Rail Transit.  
The €17 million contract includes the construction of a new 
Operational Control Centre.

GE wins All Aboard Florida signalling contract

GE Transportation has been awarded the signalling contract for 
a new 235-mile rail corridor between Miami and Orlando.  All 
Aboard Florida, which will open in 2016, will be the first privately 
owned and operated passenger railway in the USA.

The signalling system will be compatible with the federally-
mandated Positive Train Control (PTC).  All Aboard Florida 
president Mike Reininger said: “This project introduces advanced 
communications and engineering improvements in an existing 
rail corridor that would not be possible without the investment 
from this project.  It is significant that we are awarding our first 
major infrastructure contract for the project to GE.  It should 
attest to how highly we prioritise safety in the corridor.”

The solution will be developed with China Steel Corp and its 
subsidiaries, United Steel Engineering & Construction Corp and 
Taiwan Rolling Stock Co, who are building the system.

Phase 1 of Danhai’s Light Rail project includes the Green 
Mountain Line, the first section of the Blue Ocean Line and a 
maintenance depot.  Work is set to be completed in 2018.

Jean-Louis Moraud, managing director of Thales in Japan and 
Taiwan, said: “Taiwan is among the most mature and demanding 
public transport markets in Asia, it is no surprise if it is the first 
to introduce LRT lines in the Region. We believe in Taiwan as 
a showcase for this emerging segment, and we believe in our 
partner to jointly deliver this iconic project.”
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IRSE MATTERS

IRSE Annual General Meeting, 24 April 2015
by Colin Porter, Chief Executive and General Secretary

The 102nd Annual General Meeting of the institution took 
place at 1 Birdcage Walk, London, on 24 April 2015.  Other 
than the formalities of the meeting which will be recorded in 
the Proceedings, the key items of interest were the presentation 
of the Dell Award by the then President, Christian Sevestre, 
to Priyank Patel from London Underground to recognise his 
contribution to the Signalling System Review Panels for the 
introduction of new and modified signalling equipment onto 
London Underground, and his support for many IRSE activities, 
including arranging technical visits in his role as an Assistant 
Editor of IRSE NEWS.  He is currently working for the Technical 
Strategy and Innovation department where he is developing 
depot modelling tools. 

There was no Thorrowgood Scholarship award this year as 
no student received high enough marks in the professional 
examination held in October 2014, but there was mention of an 
outstanding performance in Module 2 of that exam, Signalling 
the Layout, by Mrs Dorothy Pipet who achieved a pass mark 
of 93% in the module, the highest for many years, and Council 

agreed to award her a place at the ASPECT 2015 Conference in 
recognition of her achievement.

The award of Honorary Fellow to Warwick Allison, from New 
South Wales, Australia was also announced, in recognition of 
his substantial contribution to the S&T profession in Australia 
including his strong support to the development of young 
engineers.  Warwick was unable to be present in London but 
arrangements were made to present his new membership 
certificate to him at a local meeting in Sydney the following 
week.

Finally, there was the traditional exchange of medals, with the 
retiring President, Christian Sevestre, handing over the chain of 
office to the incoming President, Andrew Simmons, and then 
Andrew presented Christian with his Past-Presidents medallion, 
before going on to read his President’s Address which was 
printed in the May 2015 IRSE NEWS.  A vote of thanks to the 
incoming President was given by Eddie Goddard (Past-President).

Dell Award presentation: Priyank Patel Handover of Chain of Office to Andrew Simmons by 
Christian Sevestre

Left: Eddie Goddard 
giving vote of thanks for 

Andrew Simmons’ President’s 
Address.
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Launch of the IRSE Mentoring Scheme
by Francis How and Mike Moore

After much planning, and a request last year for people to 
volunteer as mentors, we are pleased to announce the launch of 
the IRSE Mentoring Scheme.  It is being provided to assist IRSE 
members to develop their professional competence, achieve 
their learning objectives and enhance their non-technical skills 
through mentoring provided by more experienced members.

Most people benefit from having someone (a Mentor) to help 
them manage their learning so that they can develop their skills 
and maximise their potential, particularly in the early stages 
of their career.  The Mentor’s role is to help the person being 
mentored to step back from their daily work, reflect on and 
review their performance, and identify areas for improvement.  
A mentor is someone who provides guidance, help and support 
in the learning process – “an experienced and trusted advisor”.

The original request for an IRSE Mentoring Scheme came from 
the IRSE Younger Members Section, but the scheme is open 
to anyone regardless of age, including of course anyone who 

has recently entered the train control and communications 
profession, and people who wish to resume their career within 
the profession, having taken a break.

So, if you would like to have a Mentor to help with your skills 
development or your career, go to the IRSE main website 
(www.irse.org).  On the home page you will find a link to the 
Mentoring Scheme page.  There you will find more information, 
including a brochure that describes how the scheme operates 
and what to expect (and not expect!) from it, together with 
an Application Form which you should complete and send to 
mentoring@irse.org.

We have already received offers of help from would-be 
Mentors, but we are likely to need more.  If you are willing to 
be a Mentor, then we would very much like to hear from you.  
There is an Application Form for you on the Mentoring Scheme 
page of the IRSE website, and the brochure will explain more 
about the role. 

ASPECT Update
by Ian Mitchell

The next IRSE ASPECT conference will take place in London on 
15-16 September 2015.  The venue will be the Queen Elizabeth 
II Conference Centre in Central London.   As well as presentation 
of technical papers on a wide 
range of topics, the event will 
include an exhibition of signalling 
related products and services, 
and networking opportunities 
including an evening social 
event.  For those who can stay 
an extra day in London, there will 
be a chance to participate in a 
choice of technical visits on 17 
September.

The full programme and booking form for ASPECT 2015 was 
distributed with the May edition of IRSE NEWS. You can now 
book by sending in the booking form by email, fax or post to 
the IRSE office in London, or on line via the IRSE web site.  The 
member’s rate for the full two day conference including social 
events is only £480 – a tremendous bargain compared with 
typical conference fees levied by other organisations.  Younger 

and retired members can book at half price, and a number 
of Hewlett Bursaries are available to help younger members 
with the cost of attending the conference, including travel and 

accommodation costs – see the 
ASPECT 2015 web site at  
www.irse.org/aspect for more 
details.

Booking is also open for the 
ASPECT Exhibition.  This is an 
excellent opportunity for large 
and small companies to publicise 
their capabilities to conference 
attendees.  The exhibition 
is in the refreshment area 

immediately outside the main auditorium and opens throughout 
the conference, so attendees have plenty of time to absorb the 
information on display and ask questions.  An exhibition stand 
costs just £1000+VAT for the full two day event.  See the ASPECT 
2015 web site for an exhibitor information pack including the 
layout of the exhibition space – companies that book early will 
get the best locations. 

Please note that applications to sit modules of this year’s exam 
must be completed online and the deadline by which we 
must receive them is 30 June.  If you have not applied by this 
method before, please go to the home page of IRSE’s website 
(www.irse.org), click on ‘Register’, and follow the instructions.  
A guidance document is also available on the IRSE Exam page 
of the website.

2015 IRSE Professional Exam
Final Reminder

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

ASPECT
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Institution of Railway Signal Engineers 
Strategy 2015 - 2020

IRSE PURPOSE
As specified in the IRSE Articles of Association, the purpose of 
the IRSE is as follows:

a) The advancement for the public benefit of the science and 
practice of signalling (which for the purpose of this document 
shall mean the whole of the apparatus, electrical, mechanical 
or otherwise, methods, regulations and principles whereby 
the movement of railway or other traffic is controlled) by 
the promotion of research, the collection and publication 
of educational material and the holding of conferences, 
seminars and meetings.

b) The maintenance of high standards of practice and 
professional care amongst those working within the industry 
and the promotion of improved safety standards for the 
protection of the general public.

IRSE ROLE
The role of the IRSE for its members is to provide a forum for 
Continuing Professional Development through:

• Promoting the benefits of the IRSE to inspire our members to 
enhance their knowledge for their own benefit and that of the 
railway industry and society;

• Sharing of relevant knowledge, experience and best practice 
both locally and globally;

• Opportunities to build relationships with other railway 
industry professionals;

• Access to text books, technical papers, other educational & 
reference materials as well as industry news;

• Arranging conventions, conferences, seminars and technical 
visits.

The role of the IRSE for the railway industry is to provide:
• A cost effective Continuing Professional Development 

framework for maintaining and increasing the capability and 
competence of railway signal, control and communications 
engineers;

• A source of professional knowledge and standards;
• An opportunity for organisations to market themselves to 

relevant industry professionals.
The role of the IRSE for society is to ensure:
• The maintenance of high standards of practice and 

professional care amongst those working within the industry;
• The promotion of improved safety standards for the 

protection of the general public.

VALUES
The following values are critical to the IRSE and the way it 
operates and expects its members to operate:

• We are inclusive and open, collegiate and team-based in the 
way we work;

• We undertake our role with integrity, transparency and 
efficiency;

• We are committed to excellence, quality, equality of 
opportunity and diversity;

• We strive for continual improvement;
• Partnership working is critical to our success.

STRATEGIC CHALLENGES FOR 2015-2020 AND 
HOW WE SHALL ADDRESS THEM
A membership survey was undertaken by the Institution during 
2014 and the results from that survey plus feedback from the 
industry sector have been used in determining the following key 
strategic challenges.  These strategic challenges and the key 
factors for each of them were accepted by the IRSE Council at its 
meeting on 24 April 2015.  Actions to address these challenges 
are being identified and will be implemented from mid-2015 
onwards, and will be contained in a detailed Strategic Plan.

Strategic Challenge 1: The IRSE is now a Global 
Engineering Institution
Our aim is to support the continued growth in Local Sections 
around the world to allow them to be the main focal point for 
individual members and local industry.

We will address this by:

• Encouraging the formation of Local Sections where there is a 
clear benefit for the membership and the IRSE in so doing;

• Greater devolvement to Local Sections where this is 
considered appropriate by Local Sections; 

• Adjusting the IRSE administration to reflect both growth and 
distribution of its membership;

• The IRSE centre providing support to Local Sections in 

The Council approved the next IRSE Strategy, covering the 
period 2015-2020, at its last meeting of the 2014-15 session 
in April 2015.  It is reproduced here for members to read, and 
as stated in it, many of the prompts for change came from 
the membership survey carried out at the end of 2013, the 
summary results of which were published in IRSE NEWS in 
June 2014 and March 2015.  The next steps are to develop 
a detailed plan with specific actions identified to address the 
issues listed in the strategy, and that plan will be developed 
over the next four months, and progress against the plan will 
be monitored by Council.

Colin Porter, Chief Executive

IRSE VISION
The IRSE vision is to be recognised as the leading 
world-wide professional engineering Institution for the 
development of engineers associated with railway signalling, 
control and communications systems.

Railway signalling, control and communications are at the 
heart of maximising the utilisation of railways.  Increasingly 
demand for rail travel is growing worldwide and railways in 
many countries are facing the same challenge of providing 
extra capacity and increased availability of existing and new 
infrastructure.

New systems and processes to satisfy this global demand 
are required and the need for competent and qualified 
engineers to develop systems to satisfy this global demand 
is essential.  The IRSE vision is to be the leading worldwide 
professional engineering institution to support the 
development of competent engineers in railway signalling, 
control and communications systems.

The IRSE recognises that to achieve its vision, it needs to 
embrace the needs of its members, the railway industry and 
society in general such that all the above can benefit from 
the activities of the IRSE.
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Strategic Challenge 4: Attracting Leading Industry 
Professionals to become IRSE President
The role of the President is a key component for the continued 
success of the IRSE.  Attracting leading industry professionals 
to put themselves forward for election to the position of IRSE 
President is considered to be equally important – however with 
the increased global expansion of the IRSE, the duties required 
of the President could result in individuals or their employers not 
supporting their nomination.  In addition it is recognised that, 
aligned with the increase in non-UK membership, Presidents 
will increasingly be based outside the UK with the possibility of 
Vice-Presidents and the President not being UK based which has 
implications for UK commitments.

We will address this by:

• Continuing with the President developing the programme of 
Prestige Technical Meetings, with the opportunity to arrange 
a number of these meetings at locations other than London – 
this aligns with Strategic Challenge 3;

• Involving Vice-Presidents in the development of a 2/3 
year programme of Presidential visits to Local Sections, 
conventions, seminars and conferences.  This will facilitate a 
load spread of involvement over 2 to 3 years which may be 
easier for individuals and their employers;

• Reviewing the UK specific activities and considering how 
these could be best addressed by the IRSE Chief Executive 
and UK based Council Members, Past-Presidents and Local 
Sections.

Strategic Challenge 5: Industry Support for IRSE 
Activities
The IRSE is not universally regarded by companies involved 
in train control and communications as being relevant to their 
business.  In many of these instances the benefits of the IRSE 
have not been fully articulated in a way that senior executives can 
relate to.  Aligned with Strategic Challenge 2, it is essential that 
the IRSE is supported by the wider railway industry for its primary 
role of enabling Continuous Professional Development and by 
them releasing employees to participate in these activities in 
support of their development.

We will address this by:

• Developing a strategic communications plan involving 
IRSE HQ and Local Sections highlighting the benefits of 
Continuous Professional Development to employers, their 
employees and other stakeholders; demonstrating the role of 
IRSE in supporting this in a cost effective framework;

• Making IRSE activities relevant to the railway industry such 
that they can see the benefits to their businesses – given 
the range of diverse needs across the industry and the IRSE 
will engage industry and members at both a global and 
local level to make sure that both global and local needs are 
understood;

• Promoting and sharing news and view of industry issues from 
a professional engineering perspective, through the activities 
of existing groups such as the International Technical 
Committee and ad-hoc requests from industry such as the GB 
Signalling Projects review.

STRATEGIC PLAN
Following endorsement of the IRSE Strategy 2015-2020 by the 
IRSE Council in April 2015, a Strategic Plan will be developed 
and finalised by October 2015.  This will allow tracking of 
progress against the Strategic Challenges and monitoring the 
effectiveness of our actions in addressing them.

membership administration, facilitating governance through 
the administration of central functions such as IRSE Council 
and supporting committees;

• The IRSE centre providing the development of the IRSE 
brand so that there is a common framework within which 
Local Sections can provide a consistent message to their 
membership and local industry.

Strategic Challenge 2: The Skills Gap Facing 
Railway Signal, Control and Communications 
Engineering
Our aim is to support engineering, railway engineering and 
in particular railway signalling, control and communication 
engineering in attracting, developing and retaining skilled 
engineers and technicians.

We will address this by:

• Working in conjunction with other Institutions and educational 
bodies to promote the benefits of engineering to society in 
general but in particular the promotion of railway signalling, 
control and communications engineering;

• Clearly defining the benefits of the IRSE and its ability 
to facilitate Continuous Professional Development to its 
members, the railway industry and society in general; 

• Actively highlighting the benefits of the IRSE to new and 
existing practitioners of railway signalling, control and 
communication engineering;

• Actively highlighting to the railway industry the benefits 
of the IRSE in attracting, developing and retaining staff 
within the railway signalling, control and communications 
employment sector;

• Working in partnership with members and the railway industry 
in developing inspiring programmes to support Continuous 
Professional Development;

• Encouraging attendance and presentations from 
representatives from other Institutions and industries at IRSE 
events; 

• Investigating opportunities to provide Younger Members 
with further methods of obtaining greater value for money 
from IRSE Membership and IRSE Continuous Professional 
Development activities.

Strategic Challenge 3: Attract More People to 
Attend the Prestige Technical Meetings in London
A number of factors including travelling time and travelling costs 
including the immediate impact of industry project programmes 
have resulted in the attendance at the London Technical 
Meetings reducing over the recent years.

Feedback from the IRSE membership indicates that the Prestige 
London Technical Meetings are still considered to be a valuable 
attribute in the overall benefits to members.  However to attract 
key speakers on important topics will be increasingly difficult if 
further reductions in attendance continue.

We will address this by:

• Considering whether specific Prestige Technical Meetings 
would be better attended at locations other than London 
(aligned with Local Sections) where opportunities exist 
associated with Presidential visits, local technical visits, 
seminars, etc;

• The use of video conferencing and/or web based technology 
to engage world wide audiences, with social media being 
used for interactive engagement;

• Recognising that as a global Institution the Prestige Technical 
Meetings can be spread across the year.
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IRSE MATTERS

YORK SECTION
Annual General Meeting

by Tony Pinkstone
Grace Nodes, the York Section chairman welcomed 16 members 
and guests to the 2015 AGM at George Stephenson House in 
York on Thursday 16 April 2015.

In the absence of the treasurer, Tony Pinkstone, Secretary, 
presented the Annual Accounts.  Turnover of £7944.63 was 
slightly higher than the previous year due to dinner/dance 
income and expenditure being higher.  A cheque from HQ for 
£500 will be included in next year’s accounts as it was received 
in January.  A query on presentation of the accounts by John 
Maw was resolved to his satisfaction.  Expenditure on room hire 
had been minimal this year due to the use of rooms by Network 
Rail and JDMR to whom we are most grateful.  The proceeds of 
the Dinner/Dance enabled a donation of £283.02 to be made 
to the “Railway Children” Charity.  Balance on 1 January 2014 
was £2614.63 and on 1 January 2015 was £2610.37.  Ernie 
Thomson was thanked for his auditing of the accounts and was 
reappointed as auditor for the coming year.

Chairman Grace Nodes then gave her report on the activities of 
the York Section during her year of office including the speakers 

and the Dinner / Dance.  There were no visits.  Regarding 
composition of the committee, there being no other nominations, 
Tony Pinkstone and Doug Gillanders were re-elected for a further 
term, and Martin Marsden was co-opted as the Network Rail 
Member, replacing Colin Gibbons who is now working in Milton 
Keynes.  Chairman Grace then invested the incoming Chairman, 
Quentin Macdonald with the collar of office and handed over the 
Gavel, and passed on best wishes for his year of office.  Quentin 
outlined the draft programme of meetings for the forthcoming 
session.

Quentin then presented his Chairman’s address with a paper 
on “High Speed Rail across the Pennines: The Only Way is 
Woodhead”.  This showed how HSUK could use the Former 
Great Central Woodhead Route as part of a Trans-Pennine high 
speed route to give a much improved connectivity over the 
government’s HS2/HS3 proposals.  This was followed by a lively 
Q&A session on a very interesting and thought-provoking paper.  

The Chairman then formally closed the meeting and looked 
forward to the first meeting of his year in October.

FEEDBACK
A Testing Time
In 1950, apart from power installations at Cardiff, Bristol, 
Paddington, Newport and Birmingham Snow Hill, the Western 
Region possessed about 3000 mechanical signal boxes, with 
semaphore signals.  These were equipped with a variety of 
interlocking machinery, ranging from traditional GWR designs 
(such as Stud, Double Twist, 3-bar horizontal and vertical tappet, 
and the standard 5-bar vertical tappet) to designs from railway 
suppliers (such as, Evans O’Donnell, McKenzie and Holland, 
Dutton, Saxby & Farmer) which featured on some of the minor 
railways absorbed by the GWR in 1923.  In addition, boundary 
changes within the nationalised network, introduced designs 
from other regions (like LNW tumbler, LNW tappet, MR tumbler, 
MR tappet, Stevens and others).  

All these mechanical locking frames were routinely tested on a 
regular basis, the frequency being determined by factors such 
as age, condition, type and importance, by a small specialist 
team of Inspectors, based at Reading, assisted by design office 
staff where necessary.  The latter would `tick off ` the tables of 
interlocking for the installation, as the testing proceeded.

This testing required more than a detailed knowledge of the 
machinery.  A sound understanding of interlocking principles and 
a knowledge of the train signalling regulations were required.  It 
might be remembered, until the advent of the track circuit in the 
late 1890s, the security of railway operations, depended almost 
totally on mechanical methods and the proper observation of 
Rules by the signalman.

In accordance with WR practice, testing against the interlocking 
or control tables was not permitted in any circumstances.  The 
testing was always done to the layout diagram in the signal box 
and this acted as a further check for the validity of the tables 

and reflected the actual operation by the signalman.  In fact this 
policy was still rigidly in force in the 1980s, long into the era of 
modern route-setting installations.

Many mechanical installations still exist, of course, 21st Century 
notwithstanding.  It is a tribute to the original designs that these 
places are still giving good service sometimes after a century of 
use.  It is a tribute also to the skills of an ever-decreasing number 
of staff capable of maintaining them.

In the 1970s, with an ageing workforce and a shortage of 
skills for looking after the more exotic designs or maintenance-
intensive types of frame, these were replaced with `modern` 
standard (5-bar vertical tappet) frames, made up from serviceable 
second-hand components.  By the nature of resignalling 
programmes, closure of lines, closure of collieries, changes in 
traffic patterns, etc, the number of signal boxes remaining on 
the WR by 1980, had reduced to fewer than 100 and those 
were usually fairly small installations.  At least the limited range 
was straightforward to maintain or to alter.  That said, these 
mechanical installations did have an advantage– equipment 
obsolescence was not a problem, in the sense that spare parts 
were relatively inexpensive and could be made up as required, if 
necessary.

The introduction of track circuits and progressive application of 
electrical controls to mechanical signal boxes in the early 20th 
century required a straightforward adaptation of the traditional 
techniques and procedures.  They represented a whole layer 
of additional testing, but readily absorbed by the testing staff 
involved.

The advent of signalling modernisation from say the mid-1950s, 
and the general spread of route-setting control panels, presented 
a new dimension when testing was required.  Nonetheless, the 
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FEEDBACK

How did it work?
Spotted this in the former 
Chappel & Wakes Colne 
signal box, at the East 
Anglia Railway Museum. 
Anyone remember how 
they worked....? 

Regards,

Paul Hepworth 
Associate Member, York

underlying requirements were still implicit and the approach 
to the task moved with the times.  However, there was no 
prospect of routinely testing these modern installations once in 
service and reliance was placed on the testing methods prior 
to their commissioning.  The routine testing carried out in the 
1950s was gradually reduced or phased out, over the years of 
modernisation.  After all, mechanical locking presented problems 
of maintenance and wear – and modern installations do not wear 
out or deteriorate, do they?

The sheer scale of the testing required, prior to introducing a 
major installation usually required numerous staff, ideally with 
testing experience - but experienced staff were always in short 
supply.  The WR adopted a policy of allocating the various tasks 
involved, to the most appropriate staff, based on his or her 
experience.  The final functional testing of the installation was 
then allocated to senior experienced staff, who would be assisted 
by a suitable member of the design team.

The time available for testing a brand-new installation was not 
always an overwhelming priority.  The opposite was the case with 
an alteration to a working system.  Here, a different approach 
was necessary.  The testing requirement was only one part of the 
whole programme of works, which inevitably would be under 
the pressure of time constraints.  It was never practicable to 
ask the person in charge of testing, how long he would require 
– left to himself, he would ask for more time than available!  It 
would be necessary to devise a programme of preparatory work 
which would leave a minimum of testing to be carried out under 
possession arrangements.

The advent of solid state interlocking in the mid-1980s 
presented a whole new range of problems – just how would 
software controls be tested? The whole testing approach has had 
to be reviewed and procedures devised to meet the challenge.  
Indeed, this is a continuing process.  In fact, some might say, 
some aspects of the task of testing of a new installation had been 
simplified. with much saving in time.  However, as one expert 
replied when asked, how do you alter a solid state interlocking?, 
came the answer “very carefully” and this was also true during 
the testing.  This represents the whole experience over the years 
– testing is evolving to meet each new challenge as technology 
develops.

The history of testing as a specialist activity is a long one 
and many a young engineer would have gained a wealth of 
experience and knowledge in the process of taking part in what 
is still a vital part of a signal engineer’s function.  It would be 
a sad loss for the future, to reduce their exposure to this most 
demanding of tasks.

Michael Page

Re: Track Circuits
Andrew Emmerson’s track circuit article brings together a lot of 
pieces of information which were hitherto scattered.  I hope the 
article will prompt more research into the history.  Possibly our 
overseas members have access to material not available here.  
Meanwhile, I will just muddy the waters a little by saying that the 
early non fail safe equipment requiring the train to complete a 
circuit is regarded by many as a ‘Rail Circuit’ and only the fail safe 
short-circuiting installation as a ‘Track Circuit’.

John R Batts 

Re: Centralising Traffic Control
To pick up on Bruce MacDougall’s letter in the April 2015 IRSE 
NEWS.

I keep reading about transferring control in the case of a 
catastrophic failure of a Regional Operating Centre to either a 
standby facility or spare capacity in other Regional Operating 
Centres but this fails to recognise one very important fact.  
Signallers do not just need training on the type of equipment 
they are operating they also – and this is arguably the most 
difficult part of the job – require training on the actual layouts 
they are signalling.  They need to be very familiar with the train 
services and the directions trains take at junctions, the layouts 
under their control and the complexities of individual station 
workings, and the geographical position of the infrastructure.

Farming out control in a crisis to Signallers in another location 
who are not trained and up to date on the affected area is a 
complete non-starter, for both operational and safety reasons.  
The service would soon descend into chaos.  And imagine 
what would happen if the signaller received an emergency call 
requesting the stoppage of trains and he had no idea where the 
caller’s location was in respect to the signalling under his control.  
While he desperately questions the caller for more information 
and scans his crammed screens to try and find the signal he is 
calling from the chances of stopping trains before they run into 
danger diminish by the second.

We have been warned before in the pages of IRSE NEWS not to 
assume signalling equipment is plug-and-play.  I would caution 
that this also applies to Signallers themselves.

 Andy Overton

Re: Video Positioning – Looking out for you 
In the April Edition of IRSE NEWS I was interested to see the 
feedback from Mr John Batts to my article about video train 
positioning.

The point he raises concerning train integrity is an important 
one.  It is a question that has occupied RDSI for some time.  

In 2010 the IRSE International Technical Committee published 
an excellent paper on train integrity in relation to the subject of 
introducing ETCS Level 3.  The paper deals with the potential 
approaches to solving the problem of train integrity without track 
circuits.  The committee concluded that there are disadvantages 
with all the possible solutions which fall into three categories:

1. Systems relying on an end of train device;
2. Systems needing no end of train device;
3. Systems relying on train borne and trackside infrastructure. 
RDSI has been carrying out R&D on innovative solutions to 

the train integrity problem, but has not developed them further 
because there is no apparent route to market at the moment.  
ERTMS activities are currently focused on ETCS Level 2 and the 
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industry currently lacks any sponsorship for developing train 
integrity, a pre-requisite for introducing ETCS Level 3. 

It would seem that nobody really sees it as their problem 
to solve.  It is likely that any train integrity approach will have 
interoperability implications that will need to be embodied in a 
TSI (Technical Specification for Interoperability); we think that a 
combined industry approach to agreeing a common solution to 

train integrity seems to be required and maybe the ERA, as the 
custodians of the ERTMS functional and system requirements, 
should provide some direction. 

We would welcome the continuation of this debate in the pages 
of IRSE NEWS to see what progress can be made.

Michael Watkins CEng MIET FIRSE
Director, Railtel Consult Limited

ON THE MOVE

Linbrooke appoints its first rail business MD

Having delivered award 
winning and innovative 
works alongside some of the 
industry’s leading names, 
Mark James is to leave his 
position as the Head of 
Engineering for Signalling in 
Network Rail’s Infrastructure 
Projects business in pursuit 
of another new adventure, 
joining Linbrooke as its first 
Managing Director for its Rail 
business on the 26th May 
2015.

With his extensive project 
delivery experience and his 
passion for workmanship 

quality, James joined British Rail at the age of 16 as an 
apprentice, where via a sandwich degree education at Salford 
University gained with First Class Honours he went on to become 
the Signal Maintenance Engineer at London’s Euston station 
before joining Railtrack as the Zone Signal Engineer North West 
as that company’s formation.

He then joined Jarvis Rail as Divisional S&T Engineer East to 
extend his experience of front line network support experience 
in a commercial environment and from there, joined First 
Engineering becoming Operations Director South developing 
their north western England organisation for project delivery 
including establishing the initial alliancing contract delivery 
models with Railtrack for signalling renewal and the TPWS 
national fitment programmes.

Mark’s first major project experience was gained working in the 
South Manchester Alliance for Atkins, in partnership with Bechtel, 
Carillion and Railtrack Major Projects as part of the West Coast 
Mainline Modernisation programme which lead to delivering the 
award winning Rugby Nuneaton project that in significant part 
secured the Virgin High Frequency timetable introduction for 
December 2008.  This lead to further award winning delivery for 
Atkins, Network Rail and Transport for London on the signalling 
elements of the 2012 delivery programme on the North London 
Line.

After moving from Atkins to Network Rail in March 2012, 
Mark successfully completed a number of engineering 
organisation development projects - including the restructuring 
of the leadership and delivery planning of the internal to NR 
Signalling Design Group, the reorganisation of the Testing 
and Commissioning assurance group and the strategy for the 
development of NR’s own internal T&C resource teams.  He 
also led the development of integrated supply chain signalling 
innovation programmes which has seen class 2 power and plug 
and play technology gain network product approval amongst 
other notable firsts.

As an individual who believes that ‘true collaboration is hard, 
but well worth the effort, and that honest partnering at all strata 
of the supply chain is the way forward’, James is very enthusiastic 
about his new opportunity to work with Linbrooke Services and 
become an integral part of the leadership of a relatively young 
but rapidly developing company.  He says that “I believe that 
the railway industry continues to be an amazing enterprise, 
populated extensively by trustworthy people who set out every 
day to give of their best and I am as proud today to work as a 
part of it as I was starting out in 1978.  I am really looking forward 
to working with Linbrooke to further progress our delivery for the 
industry.”

MEMBERSHIP CHANGES DUE TO NON-PAYMENT IN THE FIRST YEAR

Due to non-payment of first subscriptions, the names of the members below will be removed from the membership database.

Chapman, J UK
Kumar R India
Thomas JR UK

Wheeler C UK
Xaba PSP South Africa

MEMBERSHIP MATTERS

Mark James
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MEMBERSHIP MATTERS

Current Membership: 5457

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

FELLOW
Cherki P M Hill International UAE
Manning P A Lloyds Register Rail UK
Saalbach H TuMotus Germany
Vallabhaneni P R Retired India

ASSOCIATE MEMBER
Bielicka A E Mott MacDonald UK
Chau K C L MTR Corporation Hong Kong
Dundas D Carillion Rail UK
Durga Mallesh K A&M Signalling Services India
Emam Khasim S Hyder India
Fisher A R Costain UK
George E Alstom India
Guraba Y P Atkins UK
Heaton J E KeolisAmey Docklands UK
Hodgkinson A N Network Rail UK
Jablonski R Mott MacDonald UK
Kiran Das C M Softech India
Koh C K Land Transport Authority Singapore
Kothari V R Cyient India
Luk C H MTR Corporation Hong Kong
Mahakijpaisal S Bombardier Thailand
McClintock A Northern Ireland Railways UK
McNulty M A Network Rail UK
O’Sullivan M Irish Rail Ireland
Pook J C UGL Australia
Rampally N Cyient India
Sturton R A Thales UK
Tivavong P Bombardier Thailand
Vincent S Network Rail UK

AFFILIATE

TRANSFERS
MEMBER TO FELLOW

ASSOCIATE MEMBER TO MEMBER

Harrison P A Atkins UK
Longley C Network Rail UK

ACCREDITED TECHNICIAN TO MEMBER

AFFILIATE (CONTD)

RE-INSTATEMENTS
Bandi A, Goje SS, Kuppili MS, Macdonald A, Rackley CL, Suri SK 

MEMBER
Baumberg M Signon Deutschland Germany
Bird R Global Signals Group USA
Chennamsetty T K Sai Kaarhikeya India
Florence A Alstom Belgium
Gao P United Mech & Elect China
Lamb A D Aurizon Operations Australia
Mooij J J D Dekra Rail Netherlands
Nanda S K Indian Railways India
Pathan M A Pakistan Railways Pakistan
Pruvost V Alstom Belgium
Thorpe A R T Infrastructure Solutions UK
Wu B J United Mech & Elect China
Zhang K United Mech & Elect China

Appali S V CDM Smith India
Bhayat A A-Z Signalling UK
Chari P K Infotech Enterprises India
Crowe B Network Rail UK
Gude A A&M Signalling Services India
Gullapalli R Cyient India
Guraja K Cyient India
Komarasetti J P E to E Trans Infrastructure India

Lee K S A MTR Corporation Hong Kong
Madhekar L Cyient India
Metri B Atkins India
Nadeem M London Underground UK
Nanda A Softech India
Natkar A Cyient India
Nayudu V Cyient India
O’Byrne R Siemens Rail Automation UK
Pandey R K Cyient India
Pedada R S Infotech Enterprises India
Rapeti S P Cyient India
Sana N Cyient India
Sandra T A Jacobs Australia
Shaik Q A Cyient India
Singh S Atkins India
Sriramula P Cyient India
Stevens J Jacobs Australia
Swarangi V S Cyient India

Abdel-Nour W UGL Australia
Jacobs C C AECOM Australia

Billson A J MGB Engineering UK
Dance N C Atkins UK
Harrison D W Network Rail UK
Lee P R Babcock UK
Makwezva W Network Rail UK
Miller J R KeolisAmey Docklands UK
Mukku V P Atkins India

AFFILIATE TO MEMBER
Diggle A M Hitachi UK
McGovern T Network Rail UK
Rowley G Network Rail UK

AFFILIATE TO ASSOCIATE MEMBER

Westwood L Carillion Rail UK

Calcott B N KiwiRail New Zealand
Tandon H Atkins India

ACCREDITED TECHNICIAN TO ASSOCIATE MEMBER

DEATHS
It is with great regret that we have to report the death of the 
following members:   Hounsom FF, Jones HG and Fensom JH.

RESIGNATION
Genner R


