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As life has been very busy with the day job recently, I have forced myself to provide 
the evidence and prepare my logbook ready for my assessment for the IRSE licence 
7.8.230 Senior Engineering Manager (Project Engineering) in December this year.  
Whilst it has been an effort to make the time to do this, I have found the process quite 
easy to prepare and complete in relation to what I currently am employed to do on a 
daily basis.
Certainly in the company that employs me, there has been the required help and 

support provided by the business and the IRSE Licensing Manager, because I have 
demonstrated the interest and passion in order to obtain this licence in a realistic 
timescale.  So if I can do this, why can’t you?
Having had my logbook on my desk in recent times, there have been quite a few 

people who have noticed it, saying such things as: “How do you get the time to do 
that?” or “You must be really dedicated to do that ...”.  But in reality and once your 
logbook is set up, it only takes an hour or so each month, so long as you have the 
evidence to include in the logbook.  Therefore the licence that you should apply for 
should be relevant to the job you actually do!
I no longer accept that obtaining and maintaining an IRSE licence is difficult to do.  I 

also believe that we should be encouraging our fellow junior and senior colleagues to 
obtain an IRSE licence relevant to their role as a matter of good practice and common 
sense.  So during your seasonal holidays, you may wish to learn more about IRSE 
licensing and have a look at www.irse.org for further information.  If I can do it, do the 
day job and edit this magazine, so can you!
Are you working over the winter break this year?  If so, IRSE NEWS would be pleased 

to receive your articles and photographs (taken in a position of safety of course) of 
the engineering activities that you have been undertaking.  Perhaps you have a high 
quality photograph (typically a JPEG file 2MB or more in size, in a ‘portrait’ layout) that 
could be used for a future front cover for IRSE NEWS?
The editorial team and I would like to wish season’s greetings to you all around the 

world.  Perhaps you may want to make a contribution to IRSE NEWS if you have time 
away from work during the festive period and want something to do.  We look forward 
to hearing from you.  Enjoy!

The Editor
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Paper to be read in London on 11 November 2015
Formal Methods has been a subject matter discussed within the 
Safety Critical community for many years. If we take the Railway 
Industry Association Standard No. 23 (RIA 23) developed back in 
the very early 1990s, ‘Formal Proof of Program’ was one of the 
selected techniques, labelled R (for ‘Recommended,’ as opposed 
to HR for ‘Highly Recommended’), for all SIL 3 and SIL 4 systems. 
This was the forerunner to SC65A and the BS EN 50128, and the 
standard has evolved such that the selected techniques we see 
today are ‘formal methods (based on a mathematical approach)’ 
labelled R for SIL 1 and 2, and HR for SIL 3 and 4. Clearly 
progress has been made with the standards.

However there are many preconceptions about what the term 
‘formal methods’ means. One of the more common definitions 
is ‘Using mathematically rigorous techniques and tools for the 
specification, design and verification of software and hardware 
systems’. In the early 1990s, few formal methods existed, with 
VDM and Z being two options available at the time. 

There was good reason for the early standards to only 
‘recommend’ formal methods, as they were very much in the 
early stages of evolution. Not only were they the preserve of 
academia, but also they were certainly not sufficiently mature 
for adoption by industry. Most of such methods lacked support 
for automatic formal proof. Today the situation is that formal 
methods have matured considerably. In this paper we seek to 
explain the progress we have made, and some of the lessons we 
have learnt on that journey.

First foray
Siemens Rail Automation (SRA) UK made its first foray into 
formal methods around 2001 when still part of Invensys Rail. 
We worked with the National Physical Laboratory (NPL), which 
was previously the distributor in the UK of products from Prover 
Technology, on formal proof of requirements for an interlocking. 
In those early days, the safety requirements (that is, the signalling 
principles) were the preserve of experienced signal engineers. 
Written requirements as we understand and use them today 
just did not exist at the time. This was a major first hurdle, for 
what we thought were clear requirements were in fact imprecise 
and littered with implicit requirements. Without a precise set of 
requirements formal proofs would fail, reporting requirements 
that were not met. Also, where we saw a legitimate failure 
within the proof (for example, if we take a safety requirement 
for condition of a route to allow a ‘proceed aspect’), it would 
generate significant numbers of counter examples with values 
of variables not associated with the route. Each counter 
example had to be inspected in order that the underlying 
problem be understood. Understanding the real problems was 
a labour-intensive activity due to the number of inconsequential 
issues raised. The combination of a lack of understanding of the 
necessity for precise requirements and the toolset itself caused 
considerable challenges. The excessive number of exceptions 
or ‘pseudo’ errors, each requiring analysis and mitigation, often 
had counter examples that were of little value but still had to be 
understood.

The approach was not considered viable for commercial use at 
the time. 

Second foray
Our second foray into formal methods came about a number of 
years later as a result of a technology change in our interlocking. 
The Trackguard Westrace Mk I interlocking was configured by 
means of ladder logic. This is a representation of free-wired relay 
logic, with each ‘rung’ in the ‘ladder’ containing combinations of 
normally energised and normally de-energised contacts driving 
an output. Ladder logic is hugely flexible, allowing almost any 
signalling rules to be implemented within the system. The logic 
can be ‘templated’ to simplify production, but it is also ideally 
suited to the application of formal methods in a way that systems 
configured in structured text are not.

When it was replaced by Trackguard Westrace Mk II interlocking 
as we see today, the capacity for configuration data increased 
ten-fold. Given the greater potential for error as a result of 
this increased data capacity, and with the opportunity to apply 
Westrace Mk II technology on Network Rail infrastructure 
through modular signalling (see e.g. Reference 1), templated 
design methods and formal methods approaches were both 
investigated.

By this time understanding of the need for precise requirements 
had matured. In comparison with the days of our previous foray, 
tool support had evolved considerably and had established a 
long track record in railway signalling application. As a result we 
partnered with Prover Technology to progress the project.

Prover Technology’s standard process for development and for 
validation and verification (V&V) of interlocking system software 
is named Prover Trident (see Figure 1). It is based on using a 
generic requirement specification library for a particular railway. 
Definition of this library, using the PiSPEC language, is a non-
recurring effort embracing design, test and safety requirements. 
Based on the library, the software tool suite Prover iLock performs 
configuration and automatic generation of interlocking data, 
including simulation and verification and all test cases and safety 
requirements for the particular location. Prover Certifier is a sign-
off verification tool developed in compliance with SIL 4, creating 
the safety evidence for the location, based on automated formal 
proof. 

Clearly if we were to use a formal approach such as this, we 
would have to define both the safety strategy and approach 
to gain acceptance by the customer, and internally within the 
design and test community. By this time we had evolved from 
just using formal proof to include the generation of the data, test 
of the data and sign-off verification; in other words, to complete 
automation of the process from a data configuration perspective.

The architecture of the system comprises a suite of generic 
specifications including the generic rules (design, test and 
safety). These generic rules have a one-to-one relationship with 
the ‘Signalling Rules’ for a specific infrastructure owner, and 
are specified only once. When completed, the next step in the 
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Mathematical proof in an automated environment for 
railway interlockings

Arne Borälv
Prover Technology AB, Sweden

Peter Duggan
Siemens Rail Automation, UK
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process is the specification of the specific installation, in other 
words the Scheme Plan. This is entered in the XML format, 
electronically via the Signalling Data Exchange Format (SDEF) 
used by Network Rail to define the Scheme Plan electronically, 
or in other electronic formats. Once these are in place, the 
other manual input to the process is specifying the input/output 
mapping to define the allocation of Westrace modules.

Results of the second foray 
We prototyped the data for the Shrewsbury to Crewe (SYC) 
Modular Signalling project for Network Rail as a single 
interlocking (today there are three interlockings). A number of 
iterations of the evolution of the ‘Safety Requirements’ occurred 

between SRA and Prover engineers (as configurers of the toolset), 
but in concept the whole process created the interlocking code, 
test cases and safety requirements, and verified and simulated 
the application, in less than 40 minutes. This demonstrated not 
only the viability of the toolset, but also that any future changes 
to the layout or signalling principles could be changed easily and 
rerun in minutes.

As can be seen from Figure 2, the traditional lifecycle that we 
know and understand has been turned upside down! Production 
of the data, almost always part of the critical path, could 
suddenly be done within hours. It should be noted that ‘set to 
work’ remains a requirement, as does the testing of timers critical 
to operation of the layout. 

Figure 1 - Prover’s Trident process.
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Whilst the process of generation and test had been proven by 

the prototype SYC installation, clearly the safety argument for 
the use of the tool was significantly more of a challenge. The 
basic premise used for the automatic generation and test of 
the configured data is a suite of SIL 0 applications, which once 
complete are presented to the existing Westrace Graphical 
Configuration System (GCS) toolset in the same manner as would 
be used with templates. The application data is then subjected 
to consistency checking, compilation, de-compilation and 
reverse checking, prior to input to Prover Certifier for sign-off 
verification (all part of the GCS — see Figure 3). This process 
was independently assessed by Professor John McDermid of the 
University of York who concluded:
“First, Invensys are to be commended for the strategy 

they have followed in introducing formal methods into their 
processes. Formal methods do offer benefits, but they are not 
a panacea and the approach adopted by Invensys seems to be 
balanced and to have due attention to the need to demonstrate 
the integrity of tools on which the process relies, and also to 
acknowledge the important role of humans in the process”. 

Third foray
Subsequent to our second foray, an opportunity arose within 
the business to apply Prover Technology to an overseas metro 
contract. In essence, this encompassed the implementation 
of the sign-off verification (certification) process only, the 
configuration data already having been generated and tested 
using conventional means. This required a slightly different 
approach, whilst the definition and review of the safety 
requirements remained one of the major activities. The input 
of the geographical representation of the railway was a minor 
challenge (this project entered the geographical representation 
manually). After the third iteration of conventional testing, the 
fourth iteration was tested solely with the toolset. 

So, what did we learn? 
One of the biggest problems faced on any project is that of 
imprecise, ambiguous or conflicting requirements. During 
development of the generic application, requirements need 
to be presented in natural language so that they can be easily 
translated into the toolset code representation. This removes 
ambiguity and forces conflicting requirements to be expanded 
into a more explicit form, to avert any conflict. This can be 
harder than it sounds, as signalling engineers tend to talk in 
a language that software engineers don’t understand! The 
safety requirements, themselves based upon two previously 
and successfully implemented projects, still contained some 
requirements that were either imprecise, ambiguous or 
conflicting. Whilst sufficient for conventional development that 
relies on principles testers’ knowledge, imprecise requirements 
raise exceptions when the toolset is run and necessitate update 
iteration. So preciseness of requirements is key to successful 
deployment. However, one can argue that the fact that forcing 
signalling engineers to state requirements in a unambiguous way 
is a good thing.
Agreeing a baseline of design, safety and testing requirements 

for the generic application at the start of the project helps to 
avoid scope creep and minimises changes during the project 
lifecycle. The downside to the reliance on the generic application 
is that getting a project off the ground is labour-intensive. Also 
any missed safety requirements limit the scope of the safety 
verification. 
With a tool-assisted process for development and V&V, many of 

the V&V and manual steps are automated. This moves the focus 
to capturing the requirements; traditional V&V have used more 
ad-hoc verification, not requiring the same level of requirement 
capture. So the design, review and checking process of generic 
application specifications has to be extremely robust. 

The tools employed for formal proof analyse the interlocking 
logic by looking only at the critical functions defined in the object 
model, and determine if safety requirements can be broken 
or not. This is a more economical method of data verification, 
avoiding the complications caused by irrelevant warnings. 
Principles testers have a habit of trying to test every contact in 
a ladder logic rung, resulting in numerous test logs that either 
question the design or state that they are unable to verify it 
as it is untestable. So a benefit of formal proof analysis is that 
the logic can be scrutinised in greater detail, and each safety 
requirement can be determined to either hold or have a counter 
example. For example, we have had examples where safety 
requirements are not met for individual cycles, which is very hard 
to establish using traditional testing methods. 
One of the issues we faced was determining which additional 

testing evidence was required over and above the level of 
verification that was automated by the Prover toolset. Reviews 
were required involving the design and test teams to determine 
which traditional tests could be replaced with verification 
evidence from the Prover toolset. These reviews were essential to 
the process of developing the safety principles, and resulted in a 
further iteration of the toolset . When we initially developed the 
model, our primary focus was on the signalling principles aspects, 
with the result that we didn’t take full account of the operation of 
the overall system and its verification. Changes made as a result 
of these reviews included Control Panel selection and Westrace 
change-over.
Overall this approach has been successful, allowing for 

future modifications to be verified solely using Prover Certifier, 
replacing current principles testing for data with the exception of 
fringes and of critical timers, that is approach locking and locking 
release timers.

Object models
In parallel with the above, significant work has been undertaken 
capturing requirements contained within Network Rail’s Modular 
Handbook, issue 3 (Reference 2). As previously noted, missing, 
ambiguous or implied (badly specified) signalling requirements 
will lead to incomplete specification and thus incomplete 
proof. So the importance of requirements capture cannot be 
emphasised strongly enough. This has led us to undertake a 
comprehensive trawl, not only through the UK Modular Signalling 
Handbook, but also through other existing standards in the 
Network Rail portfolio (there is significant fragmentation on 
this subject, and many different documents) in producing a 
comprehensive object model.
The object model splits basic interlocking functionality 

into ‘objects‘. It is a central part of the Generic Application, 
used within the Generic Safety Specification, Generic Design 
Specification and Generic Test Specification. Apart from the 
objects themselves, the object model defines the attributes of 
each object, and the relationships to other objects in the model.
Figure 4 shows an object model, a representation of the 

characteristics of an automatic signal and its relationship to and 
multiplicity with signalling objects. The properties (relationships, 
and static and dynamic attributes) of abstract objects are 
inherited by offspring objects, with generic properties defined at 
the highest possible level in the inheritance tree in order to avoid 
repetition.
With the definition of the inputs, outputs, dynamic and 

static attributes (name, control bits and function) added, the 
model of the auto signal becomes complete. With all objects 
modelled, the overall object model defines the interlocking for 
a modular signalling application. This was clearly a complex and 
time-consuming task, with traceability to the existing standards 
in place and formal review with signalling experts, but it did give 
high confidence of completeness and correctness.
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The next task is the derivation of the safety requirements. Based 
on the natural language requirements and the object model, the 
safety requirements are defined in terms of the object model to 
become the ‘formal’ Generic Safety Specification. The following 
is a natural language requirement example.

Safety Requirement: Auto Signal Proceed Aspect with Facing 
Points in an Overlap
An auto signal shall only display a ‘proceed’ aspect if all 
facing points within an overlap are detected in either of the 
two positions.
Applicability: Aspect control output.
Trace: GK/RT0060, Appendix 2, Automatic Signals 14

In combination with the Generic Design Specification, which 
defines the ‘design’ rules, and the Generic Test Specification, 
which defines the ‘test’ rules, these form the ‘Generic’ suite of 
‘Requirements’ that input into the toolset. 

The future
A number of railway infrastructure organisations today have 
contract requirements that mandate the use of formal proof 
for safety verification, prior to commissioning of interlocking 
and CBTC systems. Examples include Trafikverket in Sweden, 
RATP on the Paris Metro, New York City Transit and Stockholm 
Metro. There is reason to believe that many other infrastructure 
managers will follow suit. Increasingly they demand reduced 
engineering effort and duration for system delivery, meaning 
that the use of automated tools and sign-off verification of their 
requirements is key to the ability to meet this demand. From a 
technology point of view the obstacles are few, if any; the major 
challenge lies with people and mindsets. 

One way to resolve this is by gradual introduction of new tools 
and processes in production projects, gaining the trust of and 
educating the signalling engineering experts and infrastructure 
managers involved. For some, it may be just as well to skip the 
gradual introduction and replace existing processes directly with 
automated development and sign-off verification. This is the 
approach taken by the Class 1 freight railroad Canadian Pacific 
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Figure 4 - Example: relationships and multiplicity for an auto signal.

in North America. For their rather large rail network there were 
clear business benefits in introducing automated development 
with Prover iLock, based on a Generic Application defining their 
signalling principles. There are several other examples where 
such full automation processes are in use in Europe, including at 
Stockholm Metro. 

Conclusions
It is clear that the formal methods that we saw in the early 
1990s have evolved significantly. Formal proof as a means to 
verify safety has matured to the point where it can be applied 
for any railway interlocking system. Proof of safety can also 
be used within automated development processes for railway 
interlockings.

Siemens has worked in partnership with Prover Technology and 
demonstrated the worth of these tools in terms of feasibility on 
both UK infrastructure (generation and test of configuration data 
on the Shrewsbury to Crewe project in 40 minutes) and non-UK 
infrastructure (formal proof only).

There remain many hearts and minds to change. This transition 
that we are making requires a considerable change in behaviours 
within the signalling industry, both in the infrastructure owner and 
supplier communities.

This is not a Siemens-only solution, there are other signalling 
suppliers employing this technique, and there are other providers 
of formal methods toolsets on the market.

This paper has given an insight into how we have approached 
the subject. There are most certainly other ways of tackling it, but 
the tools and processes are here today.
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ENGINEERING ASSURANCE

Engineering assurance for infrastructure projects
Jon Shaw CEng MBA MSc(Eng) BEng(Hons) FIET FIRSE
Engineering Director, Network Rail

Aim
This item follows up on the article by Francis How published in 
the May edition of IRSE NEWS, which described the Working 
Group led by the IRSE tasked with identifying the causes of safety 
risk in signalling projects in Great Britain. The Working Group 
identified a number of recommendations that included:

• The application of technical stage gates to all signalling 
projects;

• Risk management applied to technical stage gates where the 
required information is not complete;

• Minimising the non-sequential application of signalling 
design and/or development processes;

• Management of change during the lifecycle of a project.
This article describes the initial improvement actions taken by the 
Infrastructure Manager in Great Britain (Network Rail), to address 
these recommendations.

Engineering project lifecycle
Network Rail employs a programme management stage gate 
process called GRIP (Governance for Railway Investment 
Projects). However, as this covers all aspects of infrastructure 
programme delivery, the design development requirements at 
each stage gate are too high-level to adequately identify and 
mitigate the safety and delivery risks associated with detailed 
design development. A complementary Engineering Project 
Lifecycle has therefore been developed to provide this level of 
granularity and a letter of instruction issued to mandate the use 
of technical stage gates across all signalling projects.

The Engineering Lifecycle documents the design development 
process and engineering assurance activities from early 
optioneering through to concept development, system and 
sub-system design, construction design, testing, commissioning 
and hand-back. This engineering project lifecycle forms one 
part of the overall asset management lifecycle and takes the 
form of a web-based tool, thus enabling supporting guidance 
documents to be integrated within it. It also takes account of 
cross-industry systems engineering standards such as BS ISO/
IEC/IEEE 15288:2015 and the International Council on Systems 
Engineering (INCOSE) handbook. 

Technical stage gates
Technical stage gates form part of a review process that ensures 
that investments do not suffer from technical shortcomings 
that might result in a product that does not meet customer 
requirements. The technical stage gate review also ensures that 
the investment will perform and operate as defined, as planned 
and in a manner compliant with the prescribed regulations and 
standards. The process also defines a series of decision points 
that must be passed before work on the next stage of a project 
begins. 

The red triangles at the entrance and exit of each design 
phase in the lifecycle (see Figure 1) represent ‘hard’ technical 
stage gates, where the project design development status is 
independently peer-reviewed by experts drawn from across 
Network Rail and externally as required using defined checklists 
as a guide. The checklists need to be detailed enough to ensure 
that the projects have sufficient information to fully understand 

GRIP Stage 4 Statement of Safety 
Verification (SV Cat 2 & 3)
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Engineering Documentation 
feed in to Estimate as per

Estimate Registration Form
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Figure 1 - Extract of the new Network Rail Engineering Project Lifecycle The document is too large to reproduce in its entirety but 
this extract will give a good impression of the style of presentation.
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ENGINEERING ASSURANCE

Has an asset condition report been 
completed issued with an allowance made 
in the programme for all special working 
arrangements identified?

Asset Condition Assessment Report (SICA): 
The purpose of this product is to record the 
existing condition of the assets which will be 
involved in the investment scheme.
Asset Condition Report (Alterability): The 
purpose of this product is to record the 
existing condition of the assets which will be 
involved in the investment scheme for 
alterability (Including but not limited to Power 
Supplies, Existing Transmission Systems, 
Data).

Have all Correlation Requirements been 
considered and programmed?

The purpose of the Correlation report is to 
confirm the status of the existing 
infrastructure, highlighting any deficiencies 
that may also need addressing.

Has an IDC process been agreed between 
all stakeholders?

The purpose of the IDC/IDR is to integrate all 
the multidisciplinary elements of design.  
Form B/Forms 2 & 3 - Final design: To certify 
the design in accordance with all statutory 
safety standards requirements. Form Bs 
(Forms 2&3 for Civils) are required to be 
integrated under IDC and IDR.

 Geotechnical Survey to reduce the risk of 
unexpected ground conditions increasing the 
cost of structural foundations and other work 
associated with signals and locations. 

Has an agreed Design Interface Schedule 
or equivalent been agreed between all 
disciplines and populated to ensure timely 
availability of engineering deliverables 
across all disciplines?

A Design Interface Schedule (DIS) or Give / 
Get Dates are defined so that all engineering 
disciplines are aware of the requirements of 
the interfacing designers and are then able to 
undertake design integration activities 
correctly i.e. IDC / IDR. 

Figure 2 - Technical stage gate checklist extract.

the expected design requirements and the associated level of 
maturity of the supporting data, drawings and documents at 
each gate. An example of part of a technical stage gate checklist 
is shown in Figure 2.

This is supported by a new Engineering Assurance function, 
which manages the process and chairs the stage gate reviews, 
as well as establishing a ‘buddying-up’ approach between the 
lead engineers on the project and the specialist expert reviewers 
for the whole project lifecycle in order to ensure the project is 
supported by an expert knowledge network. This ensures the 
project doesn’t have unexpected obstacles placed in its path 
by experts trying to show how clever they are in the stage gate 
reviews rather than genuinely assisting the project team to deliver 
safely. Instead, all parties share the aim to deliver an optimum 
design solution to cost, schedule and quality. A first pilot has just 
been completed on the London Crossrail (West) project and was 
well received.

It should be noted that a risk-based approach to engineering 
assurance is required — multiple technical stage gate reviews 
supported by experts from throughout the industry may not be 
appropriate for a small signalling equipment renewal. Whilst the 
engineering project lifecycle applies to all schemes, the level of 
engineering assurance should be commensurate with the level of 
technical complexity, novelty and overall delivery risk.

Requirements management
Network Rail has also recognised that it needs to do much 
more at the outset of projects to ensure there is a clear 
and unambiguous set of requirements. To this end, a new 
requirements management policy has been developed. This 
policy describes how requirements should be captured, specified 

#

Module # Req'ts Categorised Consolidated Satisfied Accept/Approve
De‐comp. Req'ts

VPM 19 100% 84% 58% 0%

VLI 50 100% 62% 14% 2%

VEB 63 100% 95% 86% 40%

XTZ 23 100% 96% 96% 57%

RCO 35 100% 94% 94% 77%

VHF 44 100% 68% 23% 0%

VID 164 100% 58% 51% 29%

VFS 18 100% 67% 67% 0%

VDE 56 98% 96% 89% 86%

VPFb 71 100% 30% 0% 0%

VPF 50 44% 11% 4% 0%

VES 54 100% 69% 59% 41%

RSA 38 100% 16% 0% 0%

Vehicle-level Requirements

and broken down into more detailed requirements (cascaded) as 
the design progresses. It also describes the database tool chosen 
to be used to manage the process (DOORS). Training of Network 
Rail staff and application pilots have already started. 

Stage gate design risk management
Combining the requirements management process and the 
technical stage gates has enabled Network Rail to develop a 
process for the assessment of the safety and project delivery risk 
in the event that the requirements are not frozen or not all of 
the supporting design data (drawings, documents, software) is 
available at a stage gate. 

An assessment of the risk of process deviation and potential 
re-work if the requirement or supporting data is not frozen at that 
stage gate, and the subsequent potential safety consequence, 
cost or project delay which could result to the project, is 
completed for each element. A risk heat-map, such as that shown 
in Figure 3, can then be generated for each requirement or 
design data element, with the output providing a clear indication 
of the level of maturity of the specification. Supporting the 
heat-map is all the detail about the risk classification, so that 
if the decision is taken by the project to progress without all 
information being confirmed and frozen, the team does so on the 
basis of making an informed decision, fully aware of the potential 

Figure 3 - Technical stage gate risk heat-map.

consequences. Furthermore, an escalation route outside of the 
project team now exists, through the new Engineering Assurance 
group, should anyone remain concerned that the risks are not 
being managed properly.

Next steps
It is recognised that this work is just part of a continuous 
improvement process by Network Rail and its supply chain 
partners, which also includes measures to address the longer-
term recommendations of the Working Group. Significant work 
is taking place to improve the management of change, both 
in terms of changes in scope and methods of working, as well 
as improvements to engineering capability management. It is 
also noted that these improvements cover multiple disciplines 
(track, civils, electrification and plant) and not just signalling 
engineering.

It is Network Rail’s conclusion that the adoption of a systems 
engineering approach to infrastructure project delivery will 
provide a solid foundation for design delivery to schedule, cost 
and quality.
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Railway Engineering Design Technician 
Apprentices complete a successful study week 
at NTAR

More than fifty Railway Engineering Design Technician 
Apprentices attended a Study Week at the new National 
Training Academy for Rail in Northampton in November. These 
apprentices, from ten different companies, are the first to be 
recruited onto the Trailblazer Apprenticeship.

The purpose of the Study Week was to inspire and inform 
the new apprentices, who learnt about technology, saw how 
a rail network fits together and practised team working.  The 
programme included expert speakers, group exercises and visits, 
and throughout the week they were also mentored by recently-
qualified engineers, who acted as role models and tutors. 

Specialist seminars explaining particular aspects of railway 
technology were led by experienced trainers, who set the teams 
a practical challenge to design and build a model bridge and 
programme a robot to drive over it. This gave them valuable 
experience of the importance of a staged approach and, through 
a competition, the need for trade-offs between cost, quality and 
time. The week was rounded off by an inspirational talk from 
Kate Hall, Director of the Built Environment at HS2, who also 
presented the winning bridge team with their certificates.

The apprentices will spend the next three years developing 
their knowledge and skills which, if successfully completed, will 
entitle them to undertake an end-point assessment enabling 
them to register as an Engineering Technician with the relevant 
Professional Engineering Institution.

UK’s new state-of-the-art rail training academy 
now open

Britain’s multi-million pound National Training Academy for Rail 
(NTAR) was opened by Rail Minister Claire Perry on 20 October 
2015.

Located in Northampton, this new world-class facility will train 
thousands of students using the latest digital, 3-D and virtual 
reality equipment, giving them the high-tech skills they need 
to work in the rail industry. NTAR will be a new national hub for 
rail engineering excellence and will train the next generation of 
highly skilled rail technicians, engineers and managers, who will 
help provide the passenger transport of the future.

The government has provided 50 per cent of the £7 million 
funding for NTAR, with the rest coming from Siemens. Facilities 
include the latest digital signalling equipment, a de-constructed 
train and a virtual reality/3-D simulation room, where students 
can use Oculus Rift headsets to understand how different 
components work.

At the opening ceremony Rail Minister Claire Perry said: 
“We are working closely with the transport industry to bring a 
sustained and lasting legacy of skills and opportunity for people 
across the UK. The opening of the National Training Academy 
for Rail is a major milestone towards delivering a network of 
transport infrastructure skills colleges and training academies.”

Top, the NTAR facility at Northampton. The middle photo shows 
the ETCS integration system based on Reading station and the 

third photo shows trainees experiencing one of the cab simulators. 
Photos: Mark Glover.

Trafikverket of Sweden has awarded Alstom a €66m contract to 
design, supply and maintain an Iconis traffic management system 
covering its entire network. 

The contract was announced on 30 September 2015, will run 
for eight years, with an option for a further nine, and has been 
awarded as part of a wider project which is intended to improve 
punctuality and capacity. 

“We are very pleased to have met all the demanding 
commercial and technical criteria set by Trafikverket”, said 
Per Öster, Managing Director for Alstom Transport in the Nordic 
region. He said Iconis was a “mature and well established’ 
product, which can integrate network-wide monitoring, control, 
optimisation and resource planning.”

Swedish national traffic management system to 
be supplied by Alstom

Olten Control Centre inagurated by SBB

Swiss Federal Railways formally inaugurated its regional control 
centre at Olten on 17 November 2015, in a ceremony attended 
by SBB CEO Andreas Meyer, the president of canton Solothurn, 
Roland Fürst, and the Mayor of Olten, Martin Wey. 

BZ Mitte is one of four regional operating centres 
(Betriebszentralen) that will eventually manage the entire SBB 
network, under a consolidation programme launched in 2006. 
BZ West in Lausanne was opened in May 2010, followed by 
BZ Ost at Zürich Airport in December of that year, and BZ Süd at 
Pollegio in April 2014. 

Built at a cost of SFr99 million, the new centre is located on a 
former industrial site close to Olten station. Site clearance began 
at the end of October 2011, and the foundation stone for the 



IRSE NEWS |  ISSUE 217  |  DECEMBER 201510

INDUSTRY NEWS

Rugby Rail Operating Centre officially opens

Network Rail officially opened the most recent addition to the 
UK’s rail operating centre (ROC) network on 13 November 2015. 

When fully operational, Rugby ROC will be home to more than 
400 staff working in open-plan collaboration in a number of key 
disciplines involved in the smooth day-to-day running of the 
railway and managing disruption issues. It will operate 24 hours 
a day to reduce delays, boost performance and, crucially, offer 
passengers better information and a more reliable service.

Technical consultancy for new rail signalling 
system in Norway

Atkins has won a framework agreement to provide technical 
consultancy expertise for the renewal of Norway’s rail 
signalling system. The Norwegian National Rail Administration 
(Jernbaneverket) has committed to implementing the European 
Rail Traffic Management System (ERTMS) on the Norwegian 
railway network with the roll-out of ERTMS Level 2 and Baseline 3 
due for completion by 2030. The duration of the initial framework 
agreement is two years with options to extend at the end of the 
contract period.

Olav Aarrestad, Director, Transportation, Atkins Norway, said: 
“This is a major project for Atkins, where we are in the position 
of supporting one of our most important customers in Norway 
with their biggest and most complex signalling project ever. The 
project will carry out a complete renewal of the railway signalling 
system in Norway – on more than 4,000km of tracks. The driving 
force for introducing ERTMS in Norway is the need to renew the 
existing signalling systems. Most of these systems, which are 
mainly relay-based, will reach the end of their design life during 
the project’s timescale, so this renewal work is vital for ensuring 
continual reliability for passengers now and in the future.”

The implementation of ERTMS also requires the fitting of up to 
600 vehicles, of 83 different types, with ERTMS equipment. The 
vehicles will also be provided with STM (Specific Transmission 
Module) units to ensure they continue to run on existing lines 
during the migration period. The programme of work includes 
the procurement of a new Traffic Management System (TMS) 
covering the whole of Norway and the replacement of three 
existing systems.

The framework agreement will enable Atkins to provide 
technical consultants with the necessary expertise and capacity 
within the field of ERTMS, including system integration, traffic 
management systems and trackside signalling.

The total cost of the Norwegian ERTMS implementation 
programme is estimated to be between €1.7 and 2.2 billion. 
For the period 2014 to 2023, a total of €750 million has been 
allocated to the implementation of ERTMS in the Norwegian 
government’s National Transportation Plan. 

25m high building was laid in July 2012. The first workstation 
went live at the end of 2014, under a phased programme that will 
see the management of train operations at 190 stations migrated 
into the new centre by the end of 2017. 

With a staff of 350, BZ Mitte is replacing 30 separate 
signalboxes with around 630 staff. It will be responsible for 
all train operations between Basel, Bern, Brugg and Luzern. 
According to SBB, the centre will eventually control more than 
3,000 signals and 2,800 turnouts. By the time that the migration 
has been completed, the railway anticipates that annual train-km 
operated in the central region will have increased by a further 
15%.

Rugby is one of 12 ROCs that will eventually control the entire 
British rail network. It covers the southern part of the London 
North West Route from just south of Crewe as far as Euston. The 
Stafford area, being upgraded as part of the railway upgrade 
plan, was the first section of railway to be signalled from the 
Rugby ROC. The next section will be in the Norton Bridge area, 
near Stafford, from Easter 2016.

Leader of Rugby Borough Council, Councillor Michael Stokes, 
joined Network Rail route managing director Martin Frobisher 
at the opening. Councillor Stokes said at the opening: “I’m 
reminded every day of how important the railway is to our town 
and what strong historical links we have with the railway. Rugby is 
the fastest growing town in the Midlands and one of the fastest 
growing towns in the UK. This facility highlights our commitment 
to work with businesses to ensure they receive a warm welcome 
to our town and I am pleased we will continue to be part of the 
future of the railway in Britain.”

Andy Scott of Network Rail said: “This new rail operating centre 
is an essential part of our Railway Upgrade Plan to provide a 
better service to passengers and will make sure Rugby is a key 
location on the railway map for decades to come. When fully 
operational, it will help to boost performance, increase capacity 
and provide a better level of service to passengers. It will also 
help the railway recover more efficiently during periods of 
disruption.”

Alstom wins Cairo Metro contracts

In November 2015, Alstom secured contracts worth 
approximately €190m from Egypt’s National Authority for 
Tunnels (NAT) to supply signalling, telecommunications and 
electromechanical equipment for the phase 3 extension of Cairo 
Metro’s line 3.  The 78km-long Cairo metro network currently 
carries three million passengers a day, which may reach five 
million by 2020.

The network includes two completed lines, with a third partially 
open as a result of construction in different phases.  Currently 
under construction and scheduled to be completed in 2022, 
phase 3 comprises a 17.7km line extension and 15 extra stations.  
Following completion, line 3 will be capable of carrying more 
than 1.5 million passengers a day.

Under the deal, Alstom — which is leading a consortium with 
Thales — will offer its Urbalis signalling solution, including Iconis 
at the operating control centre, point machines and station 
signalling equipment.  The signalling solution will provide safe 
and comfortable journeys for commuters and a short headway 
between trains.

A consortium comprising Alstom, Colas Rail, Orascom and 
Arabco will supply electromechanical equipment, which includes 
power substations to feed the third-rail electrification, ventilation, 
escalators and lifts.

Alstom Middle East and Africa senior vice-president Gian-Luca 
Erbacci said: “The company has already provided Metropolis 
trains and infrastructure, signalling and services solutions for 
lines 1 and 2.  These new projects will undoubtedly strengthen 
our partnership with NAT, which started more than 30 years ago. 
We are committed to partnering our customer in the further 
development of Cairo’s metro network to meet the growing 
demand for mobility of Cairo Metro, and it has been awarded 
phases 1, 2 and 4a of line 3.”
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Thales axle counter and technology users’  
group seminar
Brian Smith IEng MIET FIRSE

“Ladies and Gentlemen, this is your captain speaking. I do 
apologise for the extended delay, but one of the navigation 
computers was indicating a fault. The good news is that both 
computers are now fault message-free and we have to wait only 
about fifty minutes for the next available takeoff slot…”

‘Der kluge Mann fährt Eisenbahn’ (the German version of ‘Let 
the train take the strain’) is my neighbour’s response to his wife’s 
impatience, both with her increasingly fractious children and with 
the aeroplane!

I quickly attempted a mental risk analysis: the navigation system 
was free of fault messages, but was it free of actual faults? Will 
the pilot’s own knowledge of the route sufficiently mitigate this 
residual risk? Or should he indeed disembark, go downstairs to 
Zürich airport’s railway station, and take the train?1 In any case, 
although he would probably be late for the evening start of the 
seminar, he was already actively considering the application 
of the seminar’s main theme — RAMS and Obsolescence 
Management!

The Axle Counter and Technology Users’ Group Seminar, 
held biannually by Thales, traditionally starts with an evening 
registration session and informal reception that enables the 
delegates to rekindle old acquaintances and welcome new 
faces to the event. This year was no exception and some 
hundred delegates had travelled to Hamburg from 22 countries 
worldwide, to take part. Twenty-eight different rail operations 
and maintenance companies were represented and a sprinkling 
of independent engineers were also present, including your 
reporter and Past-President Helmut Uebel who, as in previous 
years, officiated as chairman over the seminar’s proceedings.

An improved takeoff slot, a tail wind, (Continental) Europe’s 
open borders and the foresight of the IRSE in restricting my 
neatly packed ‘IRSE 100 Years’ haversack to hand luggage size all 
came together to enable the reliability of the axle counters2 on 
Hamburg’s suburban rail system to indeed deliver me only a few 
minutes late at the seminar registration desk!

The majority of the delegates were already present and in 
conversation with their neighbours. I took the opportunity to do 
a discrete circuit of the room, unashamedly eavesdropping to get 
an idea of what was being discussed, before being myself drawn 
into one of the groups and allowing myself the luxury of a cold 
pilsner!

IRSE Member Joachim Janle, Thales Germany’s Director Product 
Business, the initiator of these biannual seminars, had ensured 
that the various Thales Transportation offices around the world 
had also had the opportunity to send delegates to the seminar. 
If any of these Thales engineers had had the idea that this event 
would be a nice little holiday in Germany, they were now being 
quickly brought back to reality; the conversation among the 
groups was almost exclusively on railways, signalling and axle 
counters and not always in praise of Thales’ products!

However, there was nothing but praise to be heard about the 
buffet supper that accompanied these discussions. The selection 
available included something to satisfy even the most exacting of 
dietary requirements and the quality was exemplary.

Punctually at nine the next morning, Helmut Uebel called the 
first formal session of the seminar to order and gave Joachim 
Janle the opportunity to welcome us all to Hamburg. Three 
presentations followed in this first session.

Under the title of AzLEvolution we heard from Jan Altenhöner 
about Thales ‘Slimline’ wheel sensors, more powerful processor 
boards and improved modems. Examples were given of both 
single- and multi-section axle counter applications ranging from 
level crossing protection to the complete track vacancy-proving 
scheme for a quite complex station layout, modestly referred to 
by Jan as a ‘small’ station! Interesting technology indeed, but 
because my memory of dark, wet and windy nights at Carstairs’ 
counting heads back in the 1970s is still fresh, it was the new 
covers, splash guards, screwdriver guides and better labelling 
for the Detection Point Electronic Units that particularly caught 
my attention, together with interactive documentation for use on 
‘handheld devices’, which can, of course, be easily read in the 
dark (but not always in strong light...)!

Jan had also shown an improved rail-mounting clamp for 
wheel sensors but the next speaker, Dr Mathias Müller from the 
fos4x Company, presented a technology to make conventional 
counting heads and the need for mounting clamps superfluous. 
‘Fibre Bragg gratings convert a mechanical strain into an optical 
wavelength shift’.

Very simply put, glue the end of a fibre optic to the rail, send 
some light down it and measure the wavelength of the reflection. 
Every wheel that passes changes the strain in the rail at the 
point where the fibre is attached and shifts the wavelength of 
the reflected light. This gives a nice spiky impulse that can be 
evaluated by an electronic unit in a pleasantly warm and dry 
building miles and miles away. No electronics at the lineside, 
impervious to all forms of electromagnetic interference and it 
even monitors its own health. (And, it’s probably beyond the 
reach of even the most determined track machine operator.)

Science fiction? Definitely not! The technology is already 
extensively used in aviation and on wind farms, and a trial site on 
Deutsche Bahn is providing very acceptable results connected to 
a Thales evaluator.

Making the most of what is now ‘everyday’ technology to 
reduce the annoyance of paper was the theme of Ingo Rath’s 
presentation about reducing the maintainer’s workload by 
providing him with wireless maintenance tools. He explained 
how by using ‘near field communication’ (e.g. Bluetooth), the 
equipment being maintained can be identified explicitly and the 
relevant interactive documentation for its maintenance presented 
on a handheld device to the personnel at site. Similarly, 
values such as voltage, frequency and so on to be recorded 
by the technician in his Maintenance Log can be transferred 
automatically to the maintainer’s device and timestamped, thus 
automating a large part of his repetitive work. Subsequently, 
the information gathered can easily be downloaded to the back 
office for immediate analysis and the provision of real-time 
management information.

1. Although only one change of train is necessary to reach Hamburg 
from Zürich Airport station, I was not allowed to disembark from the 
by now taxiing aeroplane!

2. Despite not all of these having been supplied by Thales and one or 
two track circuits also (still) being present!

AXLE COUNTER SEMINAR
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Top left, the Chairman, Helmut Uebel, calls the meeting to order.
Top centre, Joachim Janle welcomes the delegates to the seminar.

Top right, Barny Daley extols the virtues of the Digital Railway.
Left, with no time for his own coffee, Kassen Oldewurtel demonstrates 

the fibre optic sensor.

AXLE COUNTER SEMINAR

Ingo titled his presentation, ‘Save a Tree – Use your Phone’. 
Of course, were I required to use this system, I would have to 
replace my beloved, but somewhat antiquated, Nokia for a more 
‘App’-licable contraption.

Having invited the three presenters to join him on the stage, 
the chairman asked for questions or comments from the floor 
and an encouragingly lively debate ensued. The first contributor 
directed his request to both Ingo and Jan for more information 
about communications protocols, the answer to which prompted 
a discussion about data security and the comment that ‘provision 
of real-time management information’ meant that the boss would 
have too much information too soon! Mathias was questioned 
only about the source of light for his sensors and the mechanism 
of their inherent health monitoring, but if he got off lightly here, 
both he and his colleague Kassen Oldewurtel, were not so lucky 
in the coffee breaks, when there was always a small crowd around 
their demonstration.

Barny Daley from Network Rail (UK) opened the next session 
with his presentation of the capacity challenges facing Britain’s 
railways and how these will grow (i.e. worsen) continually if the 
current methods of train operation and maintenance practices 
continue. 

His map of lines from Brighton to London and onwards to 
Crewe that are operating at between 140 and 201 per cent of 
nominal capacity looked particularly harrowing! However, the 
‘Digital Railway’ is the answer and ‘Targeted early deployment is 
happening now’. Improved passenger information, in real-time 
will direct people to more lightly loaded services and better 
connections, whilst ‘Digital Signalling’ (i.e. ETCS) will unlock 
the ‘constraint of Victorian block signalling’ and thus enable 
significantly more trains to use the existing infrastructure.

The SIP 2.0 Infrastructure Gateway in use on the Swiss 
Federal Railways was the subject of the presentation given by 
Flavio Gwerder. This is a standardised Incident and Intervention 
Management Platform for all infrastructure assets on the SBB. 
The system is ‘driven’ from the network management centres, 
where the train controllers record all incidents in the system 
and assign corrective actions to maintenance departments. 
Subsequent actions taken to resume normal service, including 
the causes and consequences of the incident, are also recorded.

The associated analysis tools allow reports to be made by the 
SBB to their suppliers. Using the example of the Thales axle 
counting equipment in use in Switzerland, Flavio explained how 
the SBB statistics had enabled Thales to target improvements 
in their quality management and subsequently exceed their 
reliability growth targets.

Comments from the floor to these two presentations were 
primarily directed at the SIP 2.0 System. Delegates were 
interested in how long the system had been in operation and 
whether the pattern of faults recorded in Switzerland was similar 
to that seen on other railways.

I couldn’t let Barny go to lunch unmolested and so I pointed out 
that Britain’s railways extended far beyond Crewe and asked why 
Middlesbrough to Whitby3 didn’t feature on the Digital Railway 
plans, despite also having average train loadings at 200 per cent 
of capacity. This prompted another delegate to ask why freight 
traffic was only very fleetingly mentioned, thus obviating the 
need for me to inflict cruelty on Barny a second time.

The use of axle counters in metro applications was the theme 
after lunch. Ron Young from Thales Canada approached the 
subject from the operator’s perspective and was lively enough 
to keep everyone awake. He gave examples of where even on 
CBTC railways the location-specific application of a secondary 
train detection system can simplify a number of operational 
situations. These range from point deadlocking to speed 
enforcement and automatic restart support.

3. Your reporter being a ‘Hartlepool Lad’ (in exile); Whitby is a favourite 
family day out, by train of course!
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Geoff Mitchell from London’s Docklands Light Railway (DLR) 
continued the metros theme. His brief history of the development 
of the DLR and the necessity for its continual extension enabled 
us to understand the age profile of the DLR station controllers 
and the challenges now facing the railway with the management 
of their approaching obsolescence. A victim of its own success, 
the DLR is quickly becoming a 24-hour railway and has little 
opportunity for prolonged possessions and even less opportunity 
in its equipment rooms for installing replacement equipment. 
Geoff explained that lack of original RAMS data made the risks 
associated with the current situation difficult to quantify and 
therefore it had not yet been possible to produce a migration 
plan with the necessary level of maturity.

The discussion saw both Ron and Geoff provide more detail 
about using axle counters with CBTC, but no-one came forward 
with any suggestions for Geoff’s migration challenge. My 
comment that risk always looks worse when it’s written down met 
merely with a raising of Geoff’s eyebrows and a subdued chuckle 
from the other delegates.

And what if the boom gates fail to drop? This was the rhetorical 
question posed by Harold Paviluppillai, from Metro Trains 
Melbourne (MTM), in his presentation of experience with Thales 
axle counters in Australia. At this seminar two years ago Harold’s 
colleagues gave a presentation about MTM’s type approval 
process for axle counters and Harold now brought us up to date 
about their subsequent application on two major signalling 
renewal schemes. Particularly interesting was his account of how, 
following an incident, an additional scheme had been developed 
to improve the protection arrangements at 20 level crossings 
by using axle counters for train detection. This scheme was 
proposed, developed and implemented in only three months, 
despite requiring a number of innovative solutions for cable 
routing and some civil works for equipment placement. ‘Well 
done MTM’, was the sentiment to be heard in the coffee break.

Coming back to Hamburg, Wolf-Jobst Siedler presented the 
delegates with an account of how the Hamburg Port Authority 
dealt with 146 million tonnes of cargo in 2014, with emphasis 
on the part played by rail in its distribution. The Port Authority 
has a complex and growing railway network with more than 800 
sets of points in ‘only’ 300 km of track. There are 200 regularly 
scheduled trains per day plus substantial special and incidental 
traffic, and the Port Authority deals with 120 different railway 
operators. 

Wolf-Jobst described the ‘smartPort’ and ‘transPort rail’ 
IT systems that deal with all aspects of port services and 
cargo logistics and described how energy and environmental 
management are also being integrated in these systems.

Fittingly, after this presentation the delegates took dinner on 
an informative cruise around Hamburg’s harbour. As with all 
the arrangements for the seminar, this cruise was organised 
by Melanie Wissmann, Thales Sales Assistant for International 
Business. These arrangements had all been excellent and the 
onboard dinner was no exception, complemented as it was with 
interesting views of towering cranes and massive ships piled with 
containers as high as the eye could see. 

However, barely had we started dessert when Melanie’s 
arrangements went badly awry. With a crash another boat came 
up against ours and we were suddenly boarded by pirates! Not 
finding any suitably strong men (or women) among the delegates 
to press into their service, they commandeered our boat and 
took us all to their drinking den. Here we were forced at sword 
point to imbibe contraband liquor and sing sea shanties for their 
amusement.

Pushing my luck, I demanded an interview with the pirate 
captain, and was astonished to find out that the pirates had 
executed their successful mission without a budget, using 
obsolete weapons, wearing no protective clothing and without 
even carrying out a risk analysis! However, as half of the pirates 
were ‘ladies’, they obviously had an equal opportunities plan in 
place.

Astonishingly, in view of the experience of the previous evening, 
all the delegates were present and correct for the chairman’s call 
to order on Wednesday morning!

To open the session Maarten Robers of DEKRA Rail brought 
the delegates up to date with the interoperability measurements 
undertaken in the Netherlands as part of an EU research project 
to standardise EMC requirements for axle counters.

The remit is to verify the proposed standard by determining 
if rolling stock within the standard can still disturb the axle 
counters, and whether the axle counters could cope with rolling 
stock over the limits set by the standard. Both laboratory and 
field tests are being undertaken, with the field tests having to 
deal with some unexpected challenges. These included rodents 
that ate the cables, a local radio station transmitting in the 
measured frequency band and a light switch that caused more 
interference than the trains!

Whilst ‘quite a lot of work is completed’, the project is still 
ongoing. Two unofficial intermediate conclusions are ‘rodents eat 
at night whilst listening to the radio’ and ‘axle counters just keep 
on working regardless...’.

The Chairman then called on Henning Biebinger, Thales 
Vice-President Operations, Main Lines Signalling, to address 
the meeting. Herr Biebinger outlined the Thales strategy for 

Left, Ron Young: A lively style for a lively topic. Centre, Geoff Mitchell challenged us to find solutions.
Right, our reporter, Brian Smith, showed his only allegiance by wearing a different IRSE tie to each session.
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AXLE COUNTER SEMINAR

Pirates overran the boat and held the delegates captive at their drinking den. 
Fortunately Thales was able to pay the ransom demanded for their release!

the continuing development of the signalling business through 
the development of the equipment to support it. This includes 
support for standardisation initiatives such as NeuPro, which will 
simplify interfaces between the equipment of different suppliers. 
He stressed Thales’ long-term commitment to the rail sector 
and the importance that was placed on constructive feedback 
from the users of the systems they delivered. He thanked the 
delegates for contributing to this feedback by their active 
participation in this seminar.

The use of axle counters on Hyderabad Metro was the subject 
of the presentation given by Pankaj Dhakate, Head of Signalling 
at L&T Metro Rail (Hyd) Ltd and Sasanka Chatterjee, who is 
Application Manager for Thales. Pankaj introduced us to the 
Hyderabad metro project and the reasons for using axle counters 

on this otherwise CBTC railway. Sasanka subsequently described 
the technical and statutory challenges being faced by the project 
and the choices made during design of the system. These 
choices ranged from defining the communications architecture to 
deciding where to clamp, and where to bolt, the counting heads 
to the rails.

The last formal session of the seminar brought us back to 
maintenance and obsolescence.

Steffen Müller ‘taught’ the delegates about the training and 
certification facilities available to users of Thales equipment 
including AzLM axle counters. The concept includes a 
‘knowledge transfer’ component and ‘train the trainer’ 
courses, enabling larger clients to subsequently run their own 
programmes.

Left, Henning Biebinger: “Client feedback is vital”. 
Centre, Maarten Robers’ presentation benefited from support from the floor by (right) Alexandra Anhaeuser as Sasanka Chatterjee looks on.

Left, Maarten Robers, Helmut Uebel, Pankaj Dhakate and Steffen Müller.
Right, Kai Schicker augments his reality in the showroom.
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Wolfgang Roessle explained the many causes of obsolescence 
and its possible consequences before introducing a ‘future-
proof migration and upgrade concept’ that combines controlled 
withdrawal from service, in parallel with planned upgrades to 
enable life extension of selected products or systems.

Dr Amine Arezki took us into the realm of ‘augmented reality’ 
and explained how this could provide active support for the man 
at site doing maintenance and fault rectification tasks.

This system was also being effectively demonstrated in the 
adjacent showroom.

The chairman then called for questions and comments for the 
last time, pointing out that we had to be at the hotel entrance 
punctually after lunch for the site visits.

In response to Wolfgang’s life cycle management, concerns 
were raised about the viability of long-term storage for 
components and the possible need to refurbish recovered 
subsystems before using them as spare parts for life-extended 
systems. Amine was asked if health and safety issues had been 
considered regarding the use of augmented reality on the live 
railway and a discussion also ensued about determining the 
appropriate periodicity of re-certification of competency.

Melanie Wissmann had designed the afternoon’s activities to 
get the delegates back on their feet after two days sitting in the 
lecture theatre. The first was a site visit to the ‘World’s Largest 
(Model) Railway’, Miniatur Wunderland. Here we were not simply 
left to watch the trains, but were given an insight into the control 
system that runs the trains in accordance with prototypical 
signal aspect sequences appropriate to that part of the model. 
Austrian, German, Swedish, Swiss and North American signalling 
are all represented correctly. With an array of computers and the 
individual trains, points and signals all controlled by telegrams 
superimposed on the traction power supply, this really is the 
‘Digital Railway’. I noticed that the train detection modules and 
the object controllers were all from LDT4, could this perhaps be a 
Thales company? 

This was followed by a guided walking tour through Hamburg’s 
historic ‘Speicherstadt’ (warehouse-city). This complex of six 
and seven-storey red-brick warehouses was built in the late 
nineteenth century and stands on wooden pile foundations. 
Throughout its history it has engendered many legendary 
characters and we were introduced to ‘Zitronenjette’, who sold 
lemon drops to sailors as a remedy for scurvy, and Hamburg’s 
famous tea merchant before arriving at the Maritime Museum.

Here we were greeted by ‘Fräulein WandelBar’, who not only 
served us an aperitif from her ample skirts but sang arias from 
popular operettas, and very well too!

The formal dinner that followed left us in no doubt about 
Hamburg’s excellent culinary capabilities and in addition we were 
entertained by jugglers and magicians who performed amazing 
feats of daring between the tables and confounded us with 
impossible card tricks.

The railway technology theme wasn’t forgotten, the dessert 
being delivered by train!

At breakfast next morning, his ‘IRSE 100 Years’ haversack now 
overloaded by the seminar documentation, you reporter once 
again took notice of the conversations of others: ‘informative’, 
‘good to hear what the others do’, ‘well worthwhile’, ‘next time 
you should give a presentation about...’.

For me though, the seminar reaffirmed that a plan (and a 
budget!) for mitigating obsolescence should be integral to every 
new project, and that the technology does exist to create the real 
‘digital railway’. In both cases, we just need the courage to do it!

And the trip back to Zürich was, without incident, by train.

4. LDT, Littfinski Daten Technik, an independent manufacturer of digital 
control systems for model railways, also have controllers for British 3 
and 4-aspect signalling in their programme!

Above left, Network 
Management Centre in 
Miniatur Wunderland.

Left, the scenery is also highly 
impressive.

Above right, Hamburg 
harbour, this time without 

pirates.

All photos Thales  
and Brian Smith.
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PROFESSIONAL LIVES

A week in the life of an auditor
David Greenwell JP MIRSE

I have worked within the rail industry since December 1985, 
starting my career in the paint shop at Selhurst Depot. After a few 
moves, I found myself within the S&T Department in Darlington.  
Following privatisation, I transferred to Balfour Beatty Rail 
Projects in Derby, carrying out in 2004 the ‘Link-Up’ audits 
for Achilles Information Ltd.  I have worked for Achilles since 
2005, with a nine-month break at Signalling Solutions.  Achilles 
undertakes the Railway Industry Supplier Qualification Scheme 
(RISQS) audits for the rail industry and the following article 
contains my opinions only, which are not necessarily shared by 
my employer. 
With the advent of BS5750, several ex-British Rail organisations 

aimed to create ‘a quality organisation’ to be better than the rest. 
As such, auditors seemed to appear out of the woodwork, whilst 
PICS (Personal Information Control System) libraries (for those 
who remember them) were slashed, resulting in documentation 
consigned to the bin.
Fast forward to 2004, and a telephone call from a recruitment 

agency: “There’s a four-week contract in Scotland to audit TPWS 
(Train Protection Warning System) installations if you want it”. 
“What do I know about audits?” was my response.  “Just give 
it a go...”  So, here I am, 11 years later travelling the length and 
breadth of the UK, delivering audits. 
There are long days and not so long days; very few short days, 

but plenty of travelling; leaving home at silly o’clock to catch 
trains/planes or attempting to beat the traffic.  It’s not everyone’s 
idea of a good time, but I must admit, I enjoy it.  Catching up 
with ex-colleagues and hearing the latest rumours on what’s 
happening in the industry.
As the scope of the audit differs from company to company, 

so does the length and depth of the audit.  For multidisciplinary 
organisations, there is a plethora of procedures and evidence to 
review, from outline designs to ‘as built’ drawings.
The audit from the auditee’s perspective can no doubt be 

quite laborious; waiting for the auditor to finish typing before 
the next question is posed.  A barrage of ‘who, what, where, 
when and why?’ from my side of the desk for eight hours is quite 
tiring for both parties, not to mention the piles of paperwork 
and associated evidence to review during the day.  Signalling-
specific audits are by far and away the most intensive audits, 
ranging from design production to handover and maintenance 
requirements, with quite an amount of supporting evidence to 
review.  The days are broken up with the odd witty anecdote 
and stories from the ‘good old days’ with misty-eyed signalling 
engineers staring through the window reliving the episode that 
happened ‘only yesterday’.  I must admit, I’m guilty of that too.
And the day progresses, with more stories and more evidence; 

then at a point where everyone agrees ‘enough’, that’s the end 
of Day 1.  Then off to the hotel, which is another experience, 
depending where I am.
Day 2 generally begins at a more relaxed pace; refreshed 

and ready to start, continuing from where we left off.  Risk 
mangement and everything associated with it today.  Wading 
through design risk assessments, site-based assessments and the 
associated control measures takes us to around lunchtime and 
a welcome break.  The design risk assessment element, design 
review and Interdisciplinary Check (IDC) documentation take a bit 
of time to get through, demonstrating how designs are checked 
thoroughly and reviewed before submission.  Contracting 

organisations have a lot more documentation to review with 
regards to site-based activities: welfare, Personal Protective 
Equipment, etc. and the related records.  I have a habit of getting 
sidetracked when looking through designs, especially where the 
project relates to a previous life within the industry. 
Days 3 & 4, depending on the size and activities of the 

company, look at competence management and how the 
company ensures that staff maintain the relevant competencies.  
This element is quite in depth, especially for multidisciplinary 
organisations providing evidence of professional competence, 
continuing professional development and so on.  For signalling 
companies employing staff with several categories of IRSE 
licences, the validation of licences using the IRSE website 
makes life easier.  From mentorship, to initial workplace 
and competence assessments, to additional categories and 
surveillance assessments, the relevant logbooks, licences and 
procedures are reviewed.  Each organisation’s arrangements for 
the management of competence are of course quite different; 
however, not all organisations utilise the validation functionality 
on the IRSE website for licences.  I find this quite helpful during 
audits, along with the register of approved Assessing Agents.  
There have been occasions where I’ve seen companies used 
for functions that they have either been not approved for the 
category or were ‘in-between certificates’.  It must be said 
that the majority of signalling organisations do provide as 
much evidence as possible to demonstrate the competence of 
signalling staff.  The companies who have access or own training 
facilities are also quite helpful and open in demonstrating their 
training and assessment arrangements.
And so the final day has arrived and a review and discussion 

around the issues found (if any) in the closing meeting, followed 
by the auditee signing my record and me tackling the return trip 
home.
Office-based auditing doesn’t lend itself to being the most 

active job in the world, so I have my running kit with me, which 
helps me to clear my head after a day in the office.  The ability 
to be able to go out for a run while I’m away from home is a 
blessing. Not only that it helps me keep the weight off, but it 
clears the head of all the clutter that’s been building up and 

Achilles Information Ltd
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prepares me for the following day.  I sometimes have a habit of 
getting lost when I’m in strange places — all part of the fun!  I am 
able to switch off and clock up the miles, usually in preparation 
for a weekend race.  It’s interesting running in and around 
London; seems that whatever the weather or time of the year, 
there are always tourists present and I always manage to photo-
bomb someone’s holiday memories.  The running also gets me 
out from the hotel rooms, which after a while all become one 
and can eventually become quite claustrophobic.  As the winter 
evenings start to close in, running becomes a bit more of an 

effort; going out in the cold and dark, but each to his own.
Additionally, one day per month, I carry out my civic duty as a 

magistrate on the Nottingham Bench, which is quite rewarding 
and the auditing role has proved invaluable in the processes of 
the examination of evidence and making a balanced decision 
on the evidence.  I have found that serving as a magistrate 
has taught me to respect everyone, no matter what, and that 
everyone has the right to be heard.
All in all, a pretty standard week for an auditor; sifting through 

evidence, writing reports and clearing the head.

News from IRSE Headquarters
Francis How

ASPECT

IRSE Annual Examination: encouraging employers 
to support members in taking the Exam
Despite record numbers of people all around the world taking 
the IRSE Exam this year (270, taking 471 modules), employers 
do not always appreciate just how useful it is in helping with 
the professional development of their engineers.  So we have 
produced a short information sheet that explains the purpose 
of the exam, how it is structured, and how provides benefits to 
both employers and employees.  The information sheet is on 
the ‘Exam’ page of the IRSE website, which can be found under 
the Membership tab.
If you wish to take the Exam next year, or you would like 
your employer to support you and others in your company in 
preparing for the Exam, you might find this information sheet 
is of use to you in making the case.  Please bring it to the 
attention of your managers and directors.

ASPECT 2015 Papers and Presentations
The papers and 
presentations from the 
ASPECT 2015 Conference 
are now available on the 
IRSE website under the 
Knowledge tab. You will 
need to log in to view this 
material.

IRSE Certificated Training Courses
In response to requests from members and training 
organisations, the IRSE now offers an arrangement for courses 
to be certified by the IRSE and listed on the IRSE website.  
At present the list of certificated courses is very short, but 
we intend to certificate more courses in the near future.  If 
you are looking for training courses, the IRSE website is one 
place to look. Also if your organisation offers signalling and 
telecommunications training courses, then you may wish to 
consider seeking certification for them.
Information about training courses can be found under the 

Knowledge tab on the IRSE website.

Code of Professional Conduct
All IRSE members are required to abide 
by the Institution’s Code of Professional 
Conduct.  The Code has recently 
been updated to reflect latest good 
practice.  The revised version is 
available on the IRSE website by 
clicking on the About tab.  If you 
have not read the Code recently, 
perhaps now is a good time to 
do so, to remind yourself of your 
responsibilities. 

New Professional Development Manager
We have appointed Elaine Clark to undertake the role of IRSE 
Professional Development Manager from 1 January 2016.
Elaine has previously worked at the UK’s National Skills 
Academy for Railway Engineering, where she led the skills 
forecasting work for the UK rail industry and the curriculum 
development for the National Training Academy for Rail.  As 
Head of Training and Skills she was responsible for managing 
the accreditation of around 100 training providers and 400 
trainer/assessors, along with the introduction of more rigorous 
CPD and qualification requirements. Her previous roles include 
being Managing Director of a successful training services 
company and Training Manager for one of the UK’s power 
generating companies.  She is a Chartered Engineer with a 
professional background in chemical engineering.
The role of Professional Development Manager in the IRSE 
is a part-time one, aimed at improving the professional 
development services that the Institution provides for its 
members.  Elaine will be working closely with Neil Porter, 
who took on the role of chairman the IRSE’s Education and 
Professional Development Committee in November.
Elaine replaces Mike Moore, who has been undertaking the 
role of Professional Development Manager for the past year 
on a temporary basis.  Mike has devoted a great deal of time, 
energy and expertise to the role, for which the Institution is 
grateful.

CODE
OFPROFESSIONALCONDUCT

IRSE MATTERS
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Biennial technical seminar 2015
Kevin Weston MIRSE

MINOR RAILWAYS SECTION

The fourth Minor Railways Section Biennial Technical Seminar was 
held at the Kidderminster Railway Museum, next to the Severn 
Valley Railway (SVR) station in Worcestershire, in the UK on 
Saturday 7 November 2015. The theme of this year’s event was 
‘Projects and their safe application to Minor Railways’.

FRIDAY 6 NOVEMBER 2015
The weekend began on the Friday evening with an informal 
visit to the Severn Valley Railway’s (SVR) Kidderminster signal 
box, organised by John Philips of the SVR. John explained the 
interlocking of the signal box and the block working to Bewdley 
South SB. The single line is worked by track circuit block (TCB) 
and acceptance levers to control the direction of trains.

John also explained the operation of the interface with Network 
Rail (NR). The connection with the main line is controlled by NR 
from the West Midlands Signalling Centre (WMSC), Stourbridge 
Workstation, located at Saltley in Birmingham; the points (DR762) 
are released by Kidderminster signal box lever 49. The points are 
clamp lock-operated and maintained by NR. Thus all main line 
equipment is maintained by NR and SVR maintenance staff are 
not required to access NR infrastructure.

Kidderminster signal box operates slots on signals DR5834 
(Down Kidderminster line) and DR9836 (Up Kidderminster line), 
which control main (lever 61) and shunt (lever 50) routes onto 
the SVR exchange line. Trains departing the SVR exchange line 
are controlled by signal DR7835 from WMSC, which has a main 
aspect onto the Up Kidderminster line and a shunt route into 
the SVR carriage works, controlled by lever 47 in the signal box. 
Lever 47 also controls a mechanical ground signal for the exit of 
the sidings. A mechanically operated derailer (lever 48) provides 
protection to the exchange line from the sidings.

After a very interesting tour led by John, some of the members 
adjourned to the Watermill Restaurant for a meal and other 
suitable light refreshment.

SATURDAY 7 NOVEMBER 2015
The seminar opened at 08.30 prompt with tea or coffee and 
biscuits provided for delegates in the downstairs area of the 
museum. About 60 members and guests from 24 minor railways 
around the UK and Europe attended the event. Our organiser, 
Major Ian Hughes, ensured that everything was kept to time and 
so at 09.30 (sharp), Ian introduced the first speaker and we were 
off.

Introduction and welcome, by Mike Tyrrell, 
Chairman, Minor Railways Section
Mike welcomed everyone to the seminar and began with a 
reminder of the aims and objectives of the Minor Railways 
Section:

To provide an encouraging forum to support, assist, provide 
guidance and to learn from the Minor Railway signalling and 
telecommunications community in the purchase, preservation, 
restoration, installation, maintenance and operation of all 
aspects of signalling and telecommunications equipment, 
installations and buildings.

Mike then thanked the main sponsors of this event, 
Signal Aspects Ltd and Green Dragon Rail, then all those who 
helped organise the event, the guest speakers and our hosts, the 
Kidderminster Railway Museum.

The management of change (ROGS explained,)  
Ron Whalley, Green Dragon Rail
Ron began by relating a question he was often asked during 
his time as a Specialist Inspector with HMRI: “We are going to 
change X or Y. Do you think that HMRI will approve it?” The 
simple answer to that question is “NO, they will not”. The reason, 
as Ron went on to explain, is that under ROGS (the Railways 
and Other Guided Systems Regulations 2006) HMRI no longer 
‘approves’ any new or altered work and audits only the change 
management process. The critical part is what is considered as 
‘change’. ‘Change’ is anything ‘on or about the railway’ that is 
different today compared with yesterday, particularly if it is safety-
critical.

Ron then explained that with ROGS, any change had to be 
assessed with two questions: is the change ‘novel’, i.e. using 
equipment or techniques that are new to the railway, and does 
it have a significant safety risk or increase any existing risk? If 
the answer to both is ‘yes’, then a Safety Verification process 
is required using an ‘Independent Competent Person’ (ICP). 
Otherwise the change can be handled through the Duty Holder’s 
own Safety Management System (SMS) with everything recorded 
in a technical file.

So how is ‘risk’ defined? All risk assessments are subjective. Ron 
prefers the use of a Quantified Risk Assessment, where numbers 
are applied to each hazard, and to the likelihood of that hazard 
having an effect, and also to the consequence. This allows a 
comparison of risks, where the same numbering system is used.

Risk does not end when the change has been completed. There 
are the requirements of maintenance for the new equipment; is 

More personnel than usual inside the SVR’s signal box at Kidderminster.



IRSE NEWS |  ISSUE 217  |  DECEMBER 2015 19

MINOR RAILWAYS SECTION
it easy to maintain and are the staff competent? There are ROGS 
requirements to ensure continued ‘maintainability’, as well as to 
identify and act upon any competence issues through training.

Rowsley shunt frame,  
Dominic Beglin, Peak Rail 
Dom’s presentation dealt with a signalling project using 
equipment that had not been used in the UK since 1982. Peak 
Rail needed to alter the layout at Rowsley to allow passenger 
trains to be extended north from Darley Dale. The solution was 
to use the last 15 levers of the ex-Barrow Hill SB turnover frame, 
donated by the National Railway Museum in York. Using this type 
of frame presented many problems, not least that as the last one 
(this particular frame in fact) was decommissioned in 1982, there 
are likely to be very few drawings, very few (if any) spare parts 
and a lack of people with experience of this equipment. On the 
positive side, it does not require long rodding runs (but does 
require two wire runs for each point).

The frame arrived as a ‘kit of parts’ in which it was found that 
some were missing. As an example, there was only one tappet 
locking blade, so other blades had to be made.

Dominic then went on to explain the operation of the frame. 
Unlike most conventional frames, where the levers move through 
a small angle, turnover frames move through 180 degrees. 
This means that extra space is required in the signal box for 
the longer movement. It also means that each lever requires 
two lever badges (or ‘leads’ or ‘plates’, depending upon which 
railway you are on).

Points and facing point locks (FPLs) are moved by using ‘Point 
Operating Boxes’ and are ‘self-adjusting’. The new layout 
required two points and two FPLs, for which fortunately boxes 
were available. Signals are operated by a single wire and are 
also self-adjusting, using counterweights. These weights were 
originally mounted at track side along the wire run, but it was 
decided to locate them under the signal box for safety reasons.

The signal box structure is the ex-Bamford signal cabin, 
originally erected at Darley Dale but never used. The cabin was 
relocated to Rowsley North, where it was refurbished, including 
fitting polycarbonate windows as an anti-vandal precaution, the 
structure being next to a cycleway.

During the project, some parts were acquired from other 
sources but many new parts had to be made. The staff involved 
had a steep learning curve on the frame. It was found that frames 
used by British Railways (BR) had differences from the earlier 
frames of the London Midland & Scottish Railway (LMS). The 
Internet was thoroughly scanned for any information, particularly 
railway sites in Europe, Australia and Vietnam, but it was time 
well spent to bring into use what is a rare piece of signalling 
equipment in the UK.

Development of Porthmadog Harbour station,  
Tim Prent, Ffestiniog Railway 
After the morning break Tim Prent described the planning and 
work involved for the enhancements at Porthmadog station of 
the Ffestiniog Railway (FR), to remove the situation where the 
Welsh Highland Railway (WHR) connection crosses the platform. 
Through a series of photographs, illustrations and diagrams, Tim 
explained how the design of the new track layout was achieved.

The existing layout and signalling was originally designed as 
‘temporary’ work, which had now been in place for 40 years. 
The signalling had no track circuits, no platform starting signals 
and the minimum of interlocking, all controlled from a small 
lever frame. The station operation had become more intense, 
with the introduction of terminating WHR trains on the line from 

Caernarfon. There was no run-round loop on the WHR line, so 
every terminating train required the station pilot engine to shunt 
the train for the return journey.

The planning of the work was important. Ideally, the project 
would have been carried out in one year, but that would require 
a complete closure of the station. This was not possible because, 
as with all heritage railways, there was a need to keep the railway 
running and provide access to the station, shop and café to 
continue to bring in much needed revenue. Another exacting 
point was the pub was to remain open during the course of the 
works!  It was therefore decided that the work would be carried 
out in winter closures over three years.

The next problem was the track layout. The site is very narrow, 
built originally in 1842 at the western end of The Cob, an 
embankment across the Traeth Mawr (Welsh for ‘big sands’), on 
the peninsula from Ynys Madoc. This restricted any new layout, 
but any new platform would have to be built to current standards 
for safety and access. The only solution was to widen The Cob 
using 38,000 tonnes of rock armour. This had to be carried out 
with the co-operation of the Welsh Government to ensure that 
the sea defence was not compromised.

Various track plans were considered, most assuming that a 
run-round line for the WHR platform would not fit. However, 
by careful design it was possible to provide this facility. The 
signalling is controlled from a newly built signal cabin using a 
12-lever all-electric interlocked Westinghouse Style L miniature 
lever frame. The signalling in the station area is motor-operated 
lower-quadrant semaphores to a traditional FR style with only a 
single red lens. The provision of the green aspect is by using LED 
signal lamps that change colour with the movement of the arm, 
cleverly incorporated in the signal lamp, designed and provided 
by Signal Aspects Ltd. The points are operated using PM24-style 
point machines designed and manufactured by Signal Aspects 
Ltd and fitted with BR998 detection units. The opportunity 
was also taken to provide track circuits in the station area.  Tim 
reported that the new layout is working, is providing the solutions 
requested by the operations departments of both railways and 
has been reliable in its operation to date.

The token system between Norden and Worgret 
Junction, Michael Walshaw, Swanage Railway
Before lunch Michael Walshaw of the Swanage Railway (SR) 
described the project to upgrade the line from Norden station 
to Worgret Junction and provide a fully signalled interface to 
Network Rail (NR). The project also involved upgrading the level 
crossing located just north of Norden station.

The Ffestiniog’s Tim Prent (left) with the Swanage Railway’s  
Michael Walshaw.
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Michael began with a brief description of the railway’s history, 

followed by the operational requirements for the reinstated 
Swanage to Wareham service and his involvement with the 
project. The through service has been a long-term aim since the 
formation of the railway in 1972. The railway is now a member of 
the Purbeck Community Rail Partnership (PCRP), along with local 
councils, Network Rail and South West Trains, with the aim of 
restoring the through connection.

Many factors had to be considered before the first train could 
run. Network Rail had transferred to the Swanage Railway the 
line between the current SR/NR boundary and 126¾ mile post, 
or as Michael described it ‘one good sleeper out of 1,600 
sleepers’. There was also consideration as to what form the 
signalling should take. Track Circuit Block (TCB) was considered 
but this would involve a lot of additional equipment and further 
maintenance of equipment that would be new to the railway. 
The logical choice was No-Signalman Key Token (NSKT), with the 
instruments controlled from Corfe Castle signal box. The line is 
divided into two sections, Corfe Castle to Norden and Norden 
to Worgret Junction. The instruments for the Norden end of 
each section are housed in the new Norden Gates cabin, which 
controls the level crossing.  The Norden to Worgret Junction 
instruments are controlled remotely from Corfe Castle, with the 
token exchange carried out by the Norden crossing keeper.

The token instruments at the NR end are located on Wareham 
station, 1¼ miles from Worgret Junction. One instrument is 
provided on each platform, as it is possible for arriving and 
departing trains to use either. The instruments were provided 
by the SR and each one is wired to a NR/SR interface location 
cupboard, where they are wired into the NR interlocking to 
release the branch route on signal PW5247 at Worgret Junction.

Worgret Junction and Wareham station are controlled from 
Basingstoke Signalling Centre and even though the operation 
of the NSKT section is interlocked with NR signalling, there is 
a minimum of communication between Corfe Castle SB and 
Basingstoke SC. When a train departs Norden for Wareham, the 
Corfe Castle signalman will call Basingstoke to advise that the 
train has entered the section. After that, there is no need for 
any more voice communication during normal working. When 
the train arrives at Wareham, the driver will restore the token to 
one of the instruments and when ready to return, the driver will 
request a release of the token from Corfe Castle. The operation 
of the instruments is indicated at Basingstoke, where the NR 
signaller will set the route for the train when he receives the 
‘token out’ indication.

This project demonstrates the co-operation that can be 
achieved between a minor railway and NR, although of necessity, 
it has produced a considerable amount of paperwork. The 

original ‘Interface Specification’ has now been superseded by 
four ‘Interface Documents for the Swanage Branch Line’ covering 
operations and maintenance. This is required, not just because of 
SR trains’ operation over NR tracks, but also because signalling 
equipment from each railway is located on the other railway’s 
infrastructure.

Regular operations are due to start on 22 June 2016 and for 
that year, trains will operate on 51 days using class 117 and 121 
diesel multiple units, upgraded to operate on NR metals.

Lunch was the usual splendid affair for which the museum is 
famous and additional biscuits were provided by TERN systems 
in the shape of a token. The party was split into two groups; 
one took lunch while the other went to visit Wrangton signal 
box (a demonstration signal box in the grounds of the museum).  
Formerly located at Wrangton in Devon, the box has been 
re-assembled over a number of years. It is in the last stages of 
reconstruction and will shortly be open to the public.  Designed 
to be a reflection of 1906,  it will be wired as a demonstration 
frame to show the public how a signal box worked.  A fantastic 
piece of restoration and well worth a visit.

The GWR signal cabin from Wrangton, Devon, has been given a 
new life at Kidderminster.

Newly installed old token instrument at Wareham (Network Rail). Visitors to Wrangton cabin will see the demonstration frame.
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Signalling on rail container terminals, 
Ronald Bresser, Movares (Netherlands)
After lunch, Ronald Bresser of the Movares (NL) company related 
how the signalling and operation between a main line and a port 
container terminal was carried out in the Netherlands. Ronald 
used as an example the recent development of the APM Terminal 
at Maasvlakte, which is designed to handle trains up to 740 
metres long. Ronald explained that there are three basic methods 
to operate a connection between the main line and the depot.

1 – ‘Optimising main line’, wherein the routes into and out of 
the depot are controlled by the main line dispatcher. Whilst 
this allows for a smooth flow of trains to and from the depot, 
it will also mean that the main line dispatcher controls some 
of the points and signals that are on private infrastructure.

2 – ‘Respect for border’, wherein the main line departure signal 
is at the depot boundary and all the depot operations are 
independent from the main line dispatcher. This will often 
mean there is no connection between the signalling systems 
and therefore movements to and from the depot may take 
longer, thereby delaying the trains.

3 – ‘Total control by main line dispatcher’, wherein all 
movements within the depot are controlled by the main line 
dispatcher. As with option 1, this also allows for a smooth 
flow of trains to and from the depot, but it will also mean that 
the main line dispatcher controls all points and signals on the 
private infrastructure, and will therefore control all internal 
movements.

With options 1 and 3, any main line-controlled points and signals 
will also be maintained by the main line infrastructure operator.

Ronald explained that there would be variations in the field as 
to how the two systems would be connected.

‘No connection’ – This is the simple solution between the main 
line and the depot, which would often occur with option 2. 
However, it does require voice contact between the operators, 
and a train movement can be up to 20 minutes.
‘Simple handshake’ – This has one command for ‘in’ and ‘out’ 
movements, usually in the form of a single control for option 2 
with no indication of route direction. Voice communication is 
still required.
‘Broad handshake’ – This will have two commands, one each 
for ‘in’ and ‘out’ movements. No voice communication is 
required.
‘Complex handshake’ – Each route into and out of the 
depot will have its own command and control. There is no 
requirement for voice communication, although every train 
movement, including internal moves in option 3, will have a 
signalled route. As an example, Ronald stated that the APM 
Terminal at Maasvlakte has a list of more than 90 commands 
and controls for just four terminal tracks.

Ronald then went on to explain of how to deal with the client 
on one side and the railway operator on the other, particularly 
with regard to train operations and ensuring that trains run to 
time. Container shuttle trains often run to a fixed timetable, and a 
740 metre-long train takes approximately four hours to load and 
unload. Any delay to one train can therefore affect the running of 
following trains that require to use the terminal sidings.

Ronald’s message from this presentation is to respect the 
different nature of minor and main line railway operations and to 
co-operate at the respected boundary.

Pickering for the seaside (Grosmont to Whitby 
improvements), Charles Weightman,  
North Yorkshire Moors Railway
The first of the final two presentations were related, in 
that they described two different aspects of one project. 
Charles Weightman gave the first presentation, describing how 
the improvements were made to the Grosmont to Whitby Section 
of Network Rail (NR) to allow the North Yorkshire Moors Railway 
(NYMR) to increase through Pickering – Whitby trains from three 
to five a day. After a brief description of the history of the original 
line from its opening in 1835 to the closure of the Grosmont 
to Rillington Junction section in 1965, and its subsequent 
reopening as the NYMR in 1973, Charles then explained about 
the ‘infrastructure cost review’ carried out by British Rail (BR) in 
1987, which proposed to convert the Esk Valley branch to Whitby 
to No-Signalman Token Remote (NSTR) and closure of Whitby 
signal box. The connection between BR and NYMR became a 
2-lever ground frame released by the BR single line token in the 
mid-1970s.

When the first through trains to Whitby began running in 2007, 
the movements were controlled by two ground frames (GF) 
and verbal instructions. To gain access to the BR line, it was 
necessary to obtain a token (by road) from Glaisdale or Whitby 
to operate the ground frame. This obviously restricted when 
trains could operate. The run-round at Whitby required the 
NYMR train to reverse into a siding over a footpath level crossing 
and then reverse out over the same level crossing for the return 
journey. There was an improvement when an intermediate token 
instrument was provided at Grosmont Junction, for use by NYMR 
trains, saving the time of the road journey. A further restriction 
was that Up and Down through NYMR trains to the Esk Valley 
line could not cross at Grosmont, but had to cross at Goathland, 
about 3 ½ miles to the south of Goathland on the Pickering line.

In 2011, the NYMR produced a report with proposals that would 
allow five through trains a day to operate. This would require 
significant resignalling at Grosmont and a second platform with a 
run-round loop at Whitby. Whilst the Grosmont signalling would 
be done ‘in-house’ as part of an ongoing project, the alterations 
at Whitby were far more involved. They included an agreement 
with Network Rail (NR) for signalling and civil engineering, 
construction of an extension to the remains of platform 2, 
upgrading drainage in the area (co-operating with the local Co-
Op supermarket), laying four new point ends controlled from two 
GFs, new track and an arresting buffer stop at the new platform. 
An additional intermediate token instrument was also provided 
on platform 2 for NYMR trains. 

Craig Donald and Charles Weightman of the North Yorkshire  
Moors Railway in full flow.
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The signalling at Grosmont was a continuation of a project that 

began in 1996 with the construction of a new brick-built 52-lever 
signal box. The station was a fully signalled three-platform 
terminus at the south end but with no signalling, other than a 
ground frame, at the north end. The new signalling allowed for 
most of the connections at the north end to be controlled and 
signalled directly from the signal box, with the exception of the 
connection to the Esk Valley line, which remained under the 
control of NR via a GF. The new signalling included the re-use of 
a signal gantry from Scarborough, which is the subject of the next 
presentation.

The operation of NYMR trains to Whitby is, of necessity, 
somewhat more complicated than the Northern Rail service 
from Middlesbrough. Before a train can leave Grosmont, the NR 
GF must be released by the single line token and the Annett’s 
key from the NYMR GF. Once the train is on the Esk Valley line 
and clear of the junction, the NR ground frame is closed, token 
removed and given to the driver, who then proceeds to Whitby. 
At Whitby, the train stops clear of the connection to platform 2 
and using the token, the ground frame is released to reverse the 
points and allow the train into platform 2. When the train is in 
clear of the connection, the points are returned normal and the 
token replaced in the token instrument. The NYMR train can then 
run-round in platform 2, completely clear of trains running on the 
Esk Valley line. On the return to Grosmont, the token is obtained 
and the procedures are all repeated in reverse order.

It was a fitting tribute to the project that the first ‘official’ train 
was hauled by the same two locomotives with same headboard 
that hauled the last BR train over the NYMR line, exactly 50 years 
previously – to the day.

Rebuilding Falsgrave signal gantry, 
Craig Donald, North Yorkshire Moors Railway
The last railway presentation of the day was given by 
Craig Donald and was by way of a follow-on to the previous 
presentation. Craig gave a brief explanation of the history of the 
gantry, originally at Scarborough Falsgrave signal box where it 
spanned five tracks, later reduced to three. The signal box closed 
in 2010 and the gantry then became redundant. The signal box 
and gantry have been listed under the Planning (Listed Buildings 
and Conservation Areas) Act 1990 for its special architectural and 
historic interest. The gantry, now having no use at Scarborough, 
was offered to the North Yorkshire Moors Railway (NYMR).

Once the railway took possession of the gantry, it had to be 
decided how it should be used. Its original length meant it would 
be too long to span the three NYMR tracks alone and would 
have fouled the adjacent Network Rail (NR) line as well. It was 
deemed as ‘not practical’ for an NYMR structure to stand on NR 
infrastructure, not least because of construction and maintenance 
access. However, as the structure is listed, it would not be 
possible to make any significant alterations (such as removing 
one section). To overcome this, it was officially ‘de-listed’ to allow 
the alterations to take place and then ‘re-listed’ when the work 
was complete.

Although the gantry would not be on NR infrastructure, it was 
next to the Esk Valley line, so NR was consulted on every aspect 
of the project. There was also a problem that old mine workings 
created underground voids in the area where the gantry was to 
be erected. These were filled with concrete to provide a stable 
base. Throughout the work, services on the NYMR and the Esk 
Valley line had to be maintained, so the majority of the work was 
carried out at night.

The arrangement at Falsgrave had six wooden posts (‘dolls’) 
of various heights on the gantry, controlling routes in both 

directions. The new track layout at Grosmont has only three 
tracks, requiring three posts for northbound trains only. An 
assessment was made as to which ones were suitable for reuse, 
but all of them had suffered some rot and were too short for the 
new signals. New timber was added to the bottom of the posts 
to be reused to extend their length by 3 feet (0.9 metres).

The new gantry now has a main (4 foot) signal arm on each of 
the three posts with various shunt (3 foot) arms below. The main 
arms from platforms 2 and 3 are for movements onto the Esk 
Valley line to Whitby, with the shunt arms for movements to the 
sidings. The main arm for platform 4 is fixed at danger, as the 
only movement from the platform is into the sidings.

Completion of this project, together with the work at Whitby 
has allowed extra through trains from the NYMR to the Esk Valley 
line as well as allowing up and down through NYMR trains to now 
cross at Grosmont.

S&T Volunteer of the Year, awarded by 
Mike Tyrrell, Minor Railways Section Chairman & 
Volunteer Lead and John Francis, Volunteer Panel 
Chairperson
Mike began by stating the aim of the award, which is ‘to further 
the section’s aims to support and encourage members in the 
Minor Railway signalling and telecommunications community in 
all aspects of signalling and telecommunications’. The award is 
made in alternate years against a published set of criteria, with 
nominations being evaluated by an independent panel chaired 
by IRSE Past-President John Francis. Nominations can be made 
by anyone for candidates who are volunteers on any railway; 
however, nominees cannot put forward their own name!

John Francis then described the process by which the panel 
assesses each candidate, describing what they look for within the 
established criteria. The candidates are from different railways, 
working in both signalling and telecommunication, all with 
different technical and operational backgrounds such that it is not 
always possible to make direct comparisons.

This year, the winner is Geoff Harris of the Bluebell Railway. The 
panel described him as a ‘respected team member who shares 
knowledge with other volunteers and travels a long distance 

Geoff Harris, S&T Volunteer of the Year. On the left is 
Major Ian Hughes, organiser of the seminar, and right Mike Tyrrell, 

chairman of the Minor Railways Section.
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to his chosen railway to do so. The results of his endeavours 
are reported to work well in service’. As reward for his efforts, 
Geoff will receive a cheque, presentation of the Charles Hudson 
Trophy, free attendance at a section workshop, a certificate and 
personal trophy, membership of the IRSE for one year and an 
IRSE personal log-book.

Mike, as a fellow member of the Bluebell Railway, thanked Geoff 
for all his hard work.

Closing address – Charles Weightman FIRSE
Charles closed the event by giving thanks to our Sponsors, 
Signal Aspects Ltd and Green Dragon Rail, without whom 
the event would not be possible, the organisers, presenters, 
the Severn Valley Railway Museum staff and to all those who 
attended the event.

After it was all over:

What did we learn?
The delegates present identified a number of key lessons from 
the presentation, which were to:

• Establish the needs and wants of the project before you start;
• Get all the various departments involved from the start and 

keep them at the table at every stage;
• Engage with ROGS from the outset; decide what you will 

need to do to comply with the regulations;
• Resist any changes that begin mission creep — keep it 

simple;
• Be prepared for meetings, meetings and meetings about 

meetings;
• Remain tenacious and bring your sense of humour;
• Record as you go, so that you can then show others your 

achievements upon conclusion of your travail.
We look forward to another terrific section seminar at 
Kidderminster in 2017.  However, you the reader will need to 
assist the section with this by presenting a paper.  This may seem 
daunting but there is a wealth of advice and assistance available 
from the section and the seminal lead Major Ian Hughes.

Keep reading IRSE NEWS and watch out for and respond to a 
‘Call for papers’ in February 2017.

Where
simple
works...
For all your engineering and signalling needs.
• Product approved signalling switch gear SafeBox
• Mimic panels • FSPs • Fully wired location cases
• Fully wired REB's • DNO's, points and switch heating
• Control panels • Fishplates • Treadles

...it takes132 years
experience to
make the solution,
appear simple

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

www.hwilliams.co.uk
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FEEDBACK
Issue 216 Swiss Section Report
Reading the latest issue 216 of IRSE NEWS, in the Swiss Section 
report by George Raymond, I am delighted to see a photo of me 
(though only showing my backside) watching a RhB train passing 
by.

I like especially the qualification of ‘ubiquitous’ tagged onto me 
 — yes, thanks to IRSE organising this, I did travel a bit around the 
world in the past years.   However, the second qualification ‘of 
Singapore’ should be corrected to ‘of Hong Kong’.  

Charles Lung

ETCS:  an alternative view
What is ETCS, what impact could it have on our profession and 
why is it taking so long to implement?  These are a few of the 
topics I would like to discuss in the following article. Readers 
should bear in mind that this is a personal view, with some if not 
all of the points being open to debate.

Firstly what is ETCS? I would suggest that ETCS is really a 
protocol for exchanging messages between an infrastructure 
system and a train, which additionally defines how the train 
should respond to the messages received. The response covers 
both presentation to the train driver of the information received 
and the system’s reaction should the train driver fail to react 
appropriately to the information given. Whilst this definition 
seems very one-way, there is a requirement for information sent 
from the train to the infrastructure. However, this information 
flow fundamentally tracks the train so that fresh information 
can be sent to the train at the appropriate time. The flow from 
train to infrastructure will become more important when Level 
3 is implemented but as I will argue later, such applications are 
potentially a significant time away.

Thus however you look at it, ETCS is not a signalling system, 
although it does facilitate changes to the means of signalling the 
railway, and indeed is likely to end up resulting in the abolition of 
signals. Perhaps the IRSE will need to reconsider its own name at 
some point in the future!

As I am sure you know, ETCS provides the means to transmit 
a Movement Authority (MA) to a train that is then displayed to 
the train driver on a Driver Machine Interface (DMI). The driver is 
then allowed to drive the train in accordance with that MA and 
is in control of the train, provided the driver does not attempt 
to exceed the parameters of the MA. Those parameters are 
fundamentally the current maximum safe speed as calculated by 
the On Board Computer (OBC). This calculation uses the End of 
Authority (EoA), the current speed limit for the type of train on 
the infrastructure and braking performance data stored on the 
train.

So what impact could it have on our profession? Well, quite 
significant I would argue. The primary point is that inside the cab 
the driver will be given to a unique indication that is specific to 
that train. Thus lineside signals, with the constraints they impose, 
can be eliminated.

Currently lineside signals are positioned to ensure the train 
with the longest braking distance can stop between the initial 
warning and the required stop signal. In British practice, where 
4-aspect signalling is used, the distance between signals is 
sensibly the same, to avoid leading the driver into a situation 
where the end signal is passed at danger (SPAD) because one 
part of the braking distance is much shorter than the other. Also 
to minimise SPAD risk, signals on parallel lines are positioned 
together to limit the chance of misreading. Between them, 
these requirements result in many signalling installations being 

less than optimal for much of the traffic. An example is the slow 
line on a 125mph trunk route, where the starter signal is on the 
platform end but the home signal now has to be positioned at 
least 800m prior to the platform because of signal spacing on the 
fast line. So the second stopping train of a pair takes a long time 
to re-occupy the platform.

ETCS removes those constraints and indeed a number of others, 
because the MA is inside the cab and specific to that train. 
Should the driver err, the system will intervene. 

So where does that lead us? Well, firstly there is no need 
to calculate braking distances and position the signals in 
accordance with those calculations. Therefore block section 
lengths are no longer determined by braking distance, signal 
position or sighting issues, although some consideration will 
need to be given to sighting marker boards. This leads to a 
philosophy of block sectioning that is driven purely by traffic 
capacity requirements. Sections can be positioned to allow 
following trains to approach close-up where appropriate. It is 
also possible to have more sections between the braking point 
and the stopping point because there is no longer an aspect 
sequence constraint, enabling following trains to start sooner at 
converging junctions. Instead of calculating braking distances, 
future scheme engineers may be calculating train performance 
curves and setting out block sections according to the results. 

These changes are significant but if I recall some work that was 
carried out a few years ago, before I retired, the results didn’t 
make a dramatic change to the traffic on a line, adding at most 
one or two trains per hour. A key reason for the apparently small 
increase is the impact of mixed traffic with different performance 
and stopping patterns, typical of a main line railway. However, 
any additional traffic capacity would be a benefit and of course 
such studies did not have the benefit of experience, so we may 
be able to improve on that performance.

Not having lineside signals brings about other changes. Not 
only is the signal and its mounting arrangement not required, 
neither is the location case and signal-driving system (whether 
that is relays or more likely an object controller). Similarly the 
associated AWS and TPWS equipment is no longer required. 
Even the interlocking is simplified, since there is no longer any 
requirement for aspect sequence data and no timing data for 
approach release of junction signals and no address list for the 
object controllers driving the signals. However, some of this data 
will be replaced by the data required for the Radio Block Centre 
(RBC). The RBC data should essentially be topographical but 
whether this will make it easier to assemble is another question. 
This simplification of the signalling system should result in a 
substantial cost reduction for the infrastructure, even if lineside 
train detection is retained.

The above argument is based around not having lineside signals 
and indirectly this is a key reason why ETCS is taking so long to 
implement. Before signals can be removed, all trains need to be 
equipped, or at least all of the trains permitted on that route. 
Here is the rub: the costs of train fitment are significant, they 
need to be complete before any of the infrastructure benefits 
can start to be delivered and with our industry structure they fall 
to a different organisation. So someone (the train owner) invests 
money and takes on maintenance risk, with a significant delay 
before any payback occurs. Moreover, the payback will largely 
accrue to another organisation (the infrastructure manager), 
unless access charges can be reduced. Not generally a good 
investment proposal. Eventually the train operator will gain, 
because there will be a more flexible, higher capacity and lower 
cost railway available. 

The above discussion on cost and risk distribution assumes the 
organisation paying for the investment is the one that owns the 
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W J Scheerer writes:

It is with deep regret that I report the passing of 
Clayton C Tinkham, age 91, on 3 October 2015 at his home in 
Anaheim, California.  Clayton was born on 21 January 1924 in 
Fond du Lac, Wisconsin and attended Ripon College in Ripon, 
Wisconsin.  He served his country in the United States Army in 
both World War II and the Korean War.  

His lifelong love of trains drew him into a 49-year career 
as a railroad signal engineer beginning as Office Engineer 
for the Atchison, Topeka and Santa Fe Railway in Topeka, 
Kansas and later in its Los Angeles, California office.  Clayton 
joined Marquardt Industrial Products (later part of Safetran) in 
Cucamonga, California in 1969 where he spent 21 years as the 
signaling market manager. In 1990 he joined the Los Angeles 
County Transportation Commission, serving as Signal Manager 
for its new Southern California Regional Rail Authority (Metrolink) 
until his retirement in 1998.   Metrolink honored him for his 
exceptional service in the reintroduction of commuter rail service 
to the Los Angeles area by naming a controlled point on its 
Orange Subdivision near Irvine, California ‘CP Tinkham’.  

During his employment at Safetran and Metrolink he was 
an active member of the Association of American Railroads 
Communications and Signal Division technical Committees D 
(Grade Crossing Engineering) and E (Signal Engineering).  

Clayton joined the IRSE as a Fellow in October 1988 and was 
elected an Honorary Fellow in April 2005.  He presented his 
paper ‘Railway Signaling in the United States’ in London on 
3 March 1994.  He was a great supporter of the institution and 
helped found the North American Section on 24 May 2002.  In 
addition to being a Charter Member he served the section as its 
first Secretary/Treasurer.  He is survived by his wife of 66 years, 
Florence, daughters Carolyn VanTilborg and Diane Levy, and 
son Robert. He also leaves five grandchildren, his sister Natalie 
Tinkham and sister-in-law Mary Tinkham.

Clayton C Tinkham (1924-2015).

Clayton C Tinkham

asset. Of course other arrangements can apply but they have 
their own economic hazards in terms of optimising the cost. 
Requiring all trains to be fitted also ensures that some trains 
will need to be expensively retro-fitted, as it is inconceivable 
that all trains on a national network will be replaced more or 
less simultaneously. That is likely only on ‘self contained’ routes, 
of which few if any genuinely exist. Of course ETCS can be 
implemented with partial fitment of the rolling stock as an overlay 
to existing signals but then the benefits outlined above cannot 
be achieved. The system is then an expensive ATP system for 
those trains that are equipped.

The other point of discussion concerns waiting for Level 3. In 
Level 3 the train reports not only its position but also that it is still 
the same complete train that commenced that particular journey. 
Theoretically this also allows the infrastructure manager to limit 
the volume of trackside train detection equipment, providing 
another very substantial cost saving, thus making the system 
even more attractive for the railway as a whole. It also permits 
the nirvana of a Moving Block signalling system. Effectively we 
then have a Communications-Based Train Control (CBTC) system 
for the national network and one that is available from multiple 
sources. 

However, one major difference between the national network 
and most metro systems is the formation of the trains. Most 
metros run fixed formation trains; the national network rarely 
does. Even the typical commuter multiple unit is not a fixed 
formation train; many of them are made up of two or more units 

joined and split almost at will to suit the traffic requirements. I 
cannot recall such a train dividing in mid-journey without coming 
to a stand. But how do we deal with the deliberate uncoupling 
of units with the front portion then proceeding, possibly claiming 
to be the complete train and thus leaving the rear portion 
unprotected?  Of course freight trains and locomotive-hauled 
passenger trains, the latter now a rarity, generate the most 
discussion and present the biggest challenges to Level 3 in the 
short and possibly even medium term. This is one reason why 
moving directly to Level 3 is a risk, but what about other issues 
such as latency in data transfer? In my opinion it would be wise 
to address implementation on a step-by-step basis and thus get 
some real Level 2 experience under our belt before jumping to 
Level 3.

Thus my contention is that ETCS is necessary to provide 
a long-term multi-source Automatic Train Protection (ATP) 
system, but for the railway to gain benefit from such investment 
implementation must result in either, and preferably both, 
reduced cost and/or improved railway capacity. To achieve this it 
is very desirable to commence projects that will, in a reasonable 
time frame, move us to Level 2 and enable the abolition of 
lineside signals. Once we have gained some initial experience of 
operation in this mode we can start to explore moving to Level 3.

David Fenner

PAST LIVES
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YORK SECTION 2016 ANNUAL DINNER

The 2016 Dinner will be the 58th Annual Dinner and 
will be held on Friday 11 March 2016 at the Marriott 
Hotel, York. The reception will be at 19.00 hours for 
dinner at 19.30 hours. In a change from recent years, 
it will be simply a Dinner, rather than a Dinner Dance, 
as the number of people dancing had dwindled almost 
to nothing! Despite the lack of dancing it is hoped that 
corporate tables will invite wives, husbands, partners, 
friends etc. as well as industry members.

There will be a prize draw with the profits going once 
again to the Railway Children charity.

As ever, we would like to invite all members, their 
partners, friends and guests to join us for what is always 
a very enjoyable and informal evening.

The cost of attending will be £40 per person, as before, 
the saving on the disco being used to enhance the meal.  
An incentive for early booking is that, as in previous 
years, places will be strictly limited so please book early 
as reservations will be made on a ‘first come first served’ 
basis. For groups, tables can be arranged to seat 10 or 
12 people. 

Therefore, if you would like to attend, please complete 
the application form below and send it along with your 
remittance to the Dinner Secretary or contact the Dinner 
Secretary direct by e-mail.

For members wishing to book accommodation at the 
Marriott Hotel a special bed & breakfast rate of £115 
per double room per night, and £105 per single room, 
has been agreed with the hotel. Again, this is the same 
as in past years. The hotel has a pool and fitness suite 
and is very family-orientated — an opportunity for a 
long weekend in York.

Members wishing to take advantage of this offer must 
apply directly to the Marriott Hotel, Tadcaster Road, 
York, YO24 1QQ (telephone 01904 701000) quoting 
IRSE York Section 2016 Dinner Dance. Alternatively, a 
booking link can be forwarded upon request.

Members will be responsible for settling their own 
hotel accounts and the York Section will not enter into 
any correspondence regarding hotel accommodation.

Please note that this will be the only notice for this event and no other separate advice will be sent to members.

" ""

Photocopies of this form are acceptable

To: I T Moore

IRSE (York Section)

57 Green Dike

Wigginton

YORK

YO32 2WY          United Kingdom

From:

Email:

Tel +44 (0) 1904 761944

Email ianmooreirse@hotmail.co.uk

I would like to reserve _____ places at the 2016 Dinner and will be accompanied by 

(please give title, first name and surname of those wishing to attend if known)                                                     

and I would like _____ vegetarian meal(s).

If possible I/we would like to be seated with:  ______________________                                                

I enclose remittance of £ _______  (cheques must be made payable to “IRSE York Section”). 

I would like to receive / do not require a link to the Accommodation Booking Site.

Signature  ______________________________________ 


