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NEWS VIEW 223

As an institution we have our Articles of Association, we have our Five-year Strategy 
and we have an Implementation Plan. What more could we possibly need? 

When I wrote my inaugural address I used a theme of ‘Inform, Discuss, Develop’. This 
phrase is intended as a user-friendly shorthand for the key objectives of the Institution 
that helps to set everything else in context. We aim to inform ourselves and others of 
the latest knowledge and experience in our field, to discuss and better understand 
what we are sharing and to develop best practices for the industry — as well as 
enhancing our own professional development as a result.

This month’s IRSE NEWS seems an excellent example of the many things that, 
collectively we are already doing to inform ourselves of the latest work in safety, 
train control, telecoms and systems engineering. For example, the paper on the 
retrospective application of EN50128 addresses very real issues with the re-use of 
legacy software in systems certified to the latest standards. An immense amount of 
investment in railway upgrades is associated with delivering increased capacity so the 
paper reporting the work being done to develop mathematical modelling tools and 
their formal verification is particularly relevant. 

There are also reports on the many other activities of the Institution, where we meet, 
learn, share and discuss our knowledge for our mutual benefit, and for the benefit of 
the industry and society as a whole. 

Of course, if you only read IRSE NEWS you are only being informed, and even then 
only informed about a subset of all that is happening across our Institution. To get the 
full benefit you need to engage with your fellow railway professionals to discuss, share 
and add what you know to our industry’s body of knowledge. In the words of Science 
Educator (and Mechanical Engineer) Bill Nye — ”Everyone you will ever meet knows 
something you don’t”.

That seems another good reason to get out there and get personally involved with 
your local IRSE section meetings and other IRSE activities, so you too can Inform, 
Discuss, and Develop.

   Charles Page, President IRSE
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SAFETY SOFTWARE

INTRODUCTION
It is said that “There is nothing new under the sun” and that is 
very true when looking at software based systems.  Even the 
most modern and recent software signalling systems will have 
principles, algorithms and thus code re-cycled from previous 
applications.  For the purposes of this document the authors are 
considering primarily ‘Legacy Software’ where Legacy = Software 
that predates the current European standard EN 50128 Railway 
Applications — Communications, signalling and processing 
systems — Software for railway control and protection systems, 
which was originally published in 2001, and updated in 2011.

The desire to reduce delivery times and reduce project risk 
by deploying ‘proven’ solutions results in programmers with 
collections of previously developed software at different levels of 
maturity in the software hierarchy, from libraries of functions and 
software modules to fully integrated products, some configurable 
by data. These are all thus ripe for modification and re-use.

Also the classification of software development as an instance of 
re-use or as new can sometimes be a matter of semantics based 
on the level of re-use within the development.

The integration and reuse of primitive software functions 
can be dealt with by a compiler which undertakes checks 
and implements rules to ensure appropriate and dependable 
integration with other items. Along with increasing levels of 
rigour in Verification and Validation (V&V) activities with higher 
Software Integrity Level (SIL), the compiler is relied upon heavily 
to deliver executable code that works. However, whether the 
functions are what are expected is another question as whilst the 
compiler can check the ‘physical’ interface between modules 
(number and type of arguments), it can’t check that the functional 
usage of the module is sensible. To do this requires a higher-
level understanding of how the module is supposed to be used. 
Formal specifications and proofs could help with this, but it is the 
authors’ experience that hardly anyone uses these approaches.

As the re-use moves to the module level, EN 50128:2011 
discusses the use of the modular approach, (mandated for SIL 1 
to SIL 4), and structured methodologies to ensure that modular 
partitioning is well defined, understood, used and indeed re-used 
appropriately. 

EN 50128:2011 states “Structured Methods are essentially 
‘thought tools’ for systematically perceiving and partitioning a 
problem or system.”

This recognises that some of the rigour of use of modules, 
whether previously developed or new, relies on the development 
engineer and the use of a suitable tool and techniques rather 
than just on a trusted compiler to ensure that the module is 
being used in the manner intended by its developer within any 
constraints or conditions, either stated or latent.

Thus the context of the intended use of code units and modules 
is important to their correct function and application.  Unless very 
detailed context and pre-conditions are encoded, or assumptions 
and conditions documented in comments (that are read and 
understood), alternative contexts and uses (which may have both 
subtle and surprising system effects) can be overlooked.

This is where the problem starts. Unless the original developer 
is still with the company, or had produced very well documented 
code, the ‘manner intended’ can be very difficult to determine 
and many software errors (whether immediately apparent or 
latent) occur.

Additionally, at the highest level, reuse in new operating 
environments requires engineer-intensive analysis and 
justification that the system is safe to use within a changed 
operating environment, whether that is software on new target 
hardware or the entire system. 

Then later in the lifecycle, there is more reliance on human effort 
and as we all know humans are prone to error.

ISSUES
There are several issues that need to be considered when 
reusing software that has not previously been through the rigour 
demanded by the EN50128 software standard and these will be 
discussed in more detail through this paper.  It should be noted 
that this has been recognised by the software community and 
there is to be a specific standard on the issue due for publication 
in 2016:

IEC/TS 61508-3-1 Ed. 1.0 — Functional safety of electrical/
electronic/programmable electronic safety related systems - 
Part 3-1: Software requirements -—Reuse of pre-existing software 
elements to implement all or part of a safety function.

Why do it?
Prior to looking at the issues in more detail, it should also be 
considered that no company will retrospectively apply EN50128 
to software unless it is mandatory. It is generally associated with a 
new application resulting in change of functionality, when there is 
a requirement that the ‘new’ software has to meet the application 
of the current standards if it is to be accepted by a railway 
organisation. This brings some key risks:

• Changing the software may introduce new errors into code;
• Re-used code may fail because the original constraints are 

not understood;
• Applying new verification and validation techniques to old 

code may reveal latent issues.

Consideration of risk (1) 
A good guide to considering the risk of a change (and this 
applies to any change, not just software) is through use of the 
significance evaluation criteria from the Common Safety Method 
management Regulations that require the project to consider:

The following paper was originally presented at the ASPECT 
2015 conference in London during September last year.

The retrospective application of EN50128 to  
software-based systems
(or how to fool yourself into thinking everything is OK!)

Peter Sheppard, Mike Ainsworth and Mark Coates
Ricardo Rail
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Failure consequence: credible worst-case scenario in the 
event of failure of the system under assessment, taking into 
account the existence of safety barriers outside the system; 

Novelty: used in implementing the change: this concerns 
both what is innovative in the railway sector, and what is new 
just for the organisation implementing the change;  

Complexity of the change: This is hard to define specifically 
for software but one of the most important factors is the level 
of the modularity of the change and how that reflects on the 
ability to validate the change appropriately;

Monitoring: The ability (or inability) to monitor the 
implemented change throughout the system life-cycle and 
take appropriate interventions;

Reversibility: the inability to revert to the system before the 
change;

Additionality: an assessment of the significance of the 
change taking into account all recent safety-related 
modifications to the system under assessment which were not 
judged as significant – in other words, you can’t try and make 
one big change by keeping it under the radar as lots of little 
changes! 

The above criteria are taken from the ‘Common Safety 
Method for risk evaluation and assessment — Guidance on the 
application of Commission Regulation (EU)’ 402/2013 March 
2015.

Consideration of risk (2)
An alternative way to consider risk is shown in Table 1 below. 
This uses Lines of Code (LOC) changed and baseline standards 
as a way of roughly determining the risk of the change.  A 
third dimension to this table is of course SIL and the effort/risk 
required reflects the recent changes in the EN50128  standards 
for SIL 0 software.

Table 1 considers at a very macro level the factors that affect the 
risk of introducing an error into software when making a change.  
It also subjectively rates the effort involved in making that change 
(A, B, C or D) where A is Trivial effort, B is Minor effort, C is a 
Major effort and D requires Significant effort. The following are 
considered by the authors to be the key issues:

• How much change?

• What original SIL? (if specified); and

• What was the original standard used in the software 
development?

The table is actually three-dimensional as the Software Integrity 
Level should also be considered for the change; In fact there 
could be three versions of this table when considering SIL 0, 
SIL 1 & 2 and SIL 3 & 4, where the following also need to be 
considered:

• What standard was used for the original software?

• What quality was the original work done to?

Table 1 provides a sensible approach to an objective measure of 
the amount of change.  However, this mechanical appraisal of the 
amount of change to a code artefact, although simple to measure 
does not take into account software complexity, particularly of 
the parts that are changed, and changes to the intended use 
of code, especially at the detailed level of units of code where 
context may be implicit.  Impact on change to requirements, 
structure of software, use and application of key variables and 
data structures all need to be factored in to the decision on level 
of impact. Thus, this is just for guidance!

ISSUES WITH RE-USING CODE
To some extent the issues can exist regardless of the standard 
to which the software was originally written. However, if 
the standard used was EN50128 (2001 or 2011) then there 
is confidence that the process adopted  in the design, 
development, testing, verification and validation are current 
and accepted.  It is when considering legacy software (where 
legacy means software developed prior to EN50128 2001 or 
2011) that problems can occur when retrospectively applying 
modern standards and a truly subjective and honest approach is 
difficult to determine.  Please note this paper is not saying the 
retrospective application is performed deliberately in a dishonest 
way, but the authors have sometimes encountered a degree of 
optimism in the assessment of previous design, development and 
V&V.

Amount of change Software written to

Pre-exists to EN standards Existing to EN50128:2001 Existing to EN50128:2011

Minor change  
(<10% LOC)

May have to modify to 
50128:2011 (dependent on 
clause 7.3.4.7) so B or C

If staying with 2001: A

If changing to 2011 depends 
on SIL (low SIL B, high SIL A) 

A

Major change (10-40%  
LOC)

Have to modify to 
50128:2011 so C

If staying with 2001: B

If changing to 2011 depends 
on SIL (low SIL C, high SIL A 

C

Significant re-write  
(40%-60% LOC)

Have to modify to 
50128:2011 so C

If staying with 2001: C

If changing to 2011 depends 
on SIL (low SIL D, high SIL C) 

C

New  
(>60%)

Have to modify to 
50128:2011 so D

Should change to 2011 D 
(regardless of SIL)

C

Table 1 — Lines of Code and Standards used for the Legacy Software.
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SAFETY SOFTWARE
The issues of the retrospective use of EN50128 stretch far 

beyond just the simple writing and validation of code.  They 
include the following:

• How confident is the designer with the baseline software 
and hardware? What changes have been made, and how 
well are they documented?

• How good is the documentation for the original software, 
including the requirement specifications, test specifications, 
and test reports?

• Has the integrity of any function changed, and if so is it 
higher or lower based on experience (some choose SIL 4 as 
a ‘safe’ option!)?

• Has the context of use of any part of the code changed, 
and what is the complexity of the code that is changed?

• Based on the earlier table, how will you decide the 
approach to testing assessment. Is it to be based on 
the degree of change and/or on the standards it was 
developed to at the time  — did SILs exist at the time;

• How much testing should be undertaken? You can’t test it 
all;

• How should you approach the production of the Statement 
of Compliance to the EN50128 standard? A bottom-up 
approach enables you to take an objective view of the 
tools at your disposal and see how they fit within the 
tables; whereas a top-down approach is more difficult 
retrospectively and can lead to an over-optimistic view, as 
compliance is verified without actually having to perform 
the activities and is thus more theoretical. 

Baseline on which to make the changes
When changes are being made to existing software, it is essential 
to be able to baseline a version of the original software.  This 
baseline (which may not be the latest version) is not just a build 
version of the software that gives the developer the best suite 
of functions on which to make the change, but it must include 
all the relevant requirement specifications (safety and functional) 
and it is key that these specifications are fully traceable, with 
evidence, to a sound foundation, with its rationale.

Whilst this is essential to meet the requirements of EN50128,  
it is the authors’ experience that once the original software has 
been written, verified and validated, subsequent updates to 
the software do not always contain the same level of rigour as 
the original effort. The following findings are surprisingly quite 
common, that with legacy software there is not a clear definition 
of the scope of the change and in indeed a lack of detail 
associated with the change itself.  This paper will now consider 
the issues with modifying Legacy Software. However, there are 
some issues that exist with software developed to EN50128:2001 
as a result of changes to the approach to SIL 0 (with the 2011 
version requiring significantly more documentation/evidence for 
SIL 0 when compared to the 2001 version), but this will not be 
discussed in this paper.

Requirement Specifications
These either are not updated in line with subsequent software 
changes or a formal, documented, review of the requirements 
does not take place when the updates are performed.  The result 
from this is multi-fold, including:

A requirement specification that has not been updated 
to reflect changes made to the software
This is one of the more common issues that the authors 
have observed.  The software is modified post installation/

commissioning, but the requirement and sometimes even design 
specifications are not amended at the same time.  Whilst the 
software modules and ‘build’ and ultimate software version may 
well be correct, the requirements on which the software is based 
become out of step.  When this is recognised, and depending 
on time periods (the longer the worse the condition), it can be 
a major exercise to rebuild the requirement specification and 
unless very well documented reviews have been performed 
(and this is unlikely if the requirement specification has not been 
updated) then generally you are reliant on engineers’ memories 
to bring the requirement specification into line. 

Requirements that are not fully linked to software 
functions
By this we mean that the requirement is not fully met in the 
software, or if it is fully met, the traceability does not exist. Also 
known as ‘widows’ and ‘orphans’ where there are requirements 
that do not trace to software functions or vice versa.

New requirements that conflict with existing 
requirements 
An absence of a formal review on anything but a small project 
will generally result in a requirement set that potentially has 
conflicting requirements present. 

A lack of understanding of the requirements (or 
relationships between requirements)
If there has been a period of time from the original development 
to the change, or a change of personnel (or both) then there is 
the risk that any subtleties in the requirements (or subtleties in 
the relationships between requirements) may not be visible to the 
software development team.  

Software developed to EN50128
Even when software is developed to EN50128, particularly the 
2001 version, there may be issues if the later, 2011 version is to 
be applied as there have been some significant changes to the 
standard when looking at the lower SIL. Companies will have 
to make the decision to either continue with the 2001 version 
or to make the change to the 2011 version.  This decision will 
normally be based on the scale of the change and possibly the 
requirements of the customer.  However the risk of errors being 
introduced when making changes to software that has followed 
EN50128 (even if it is to 2011 version) will be much less than 
software changes where no version of EN51028 had been used 
previously. 

Hardware Changes
Software can be changed for two reasons, either to change the 
functionality based on new requirements or alternatively to use 
different hardware (platform or interfaces) or sometimes both.  
However when making changes to hardware (and to a certain 
extent hardware changes are covered in EN50129) software can 
have a very close interface with the hardware and hence the 
following issues must also be considered:

• Has the hardware baseline/platform changed? 

 Hardware has a very short ‘half-life’, it will be unusual if 
some element of the hardware hadn’t changed (or become 
obsolescent) prior to the software change being made. It may 
also be the case that a ‘faster’ version is to be used and the 
functionality enhanced;

• Is the functional and failure profile (of the hardware) the same, 
i.e. will a different operational environment use the hardware 
differently?

o Are there different failure rates?
o Will there be different failure modes?
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 If the functionality is changed, the risk will be very 
dependent on the quality of the documentation for the 
original development.  It is not unusual to introduce errors 
when amending software and hardware where the original 
requirements are not well documented. This has been 
covered in Requirements section above and will be discussed 
further in Quality of documentation below;

• Are the provided physical resources sufficient for the new 
use?  (e.g. can it keep up?)

 When adding functionality to a processing system, it must be 
determined that the calculations required can be achieved in 
the time available to the processing system.  The authors are 
aware of documented cases (not in the rail industry) where 
the processing of a vital function could be delayed whilst the 
processor was dealing with a less critical, but more processor 
demanding, task;   

• Can the software handle the increased hardware? (e.g. much 
larger memory and disk capacities can cause problems for old 
software);

• Faster processing can expose timing problems in previously 
reliable software.

Quality of documentation
This is not to say that prior to the EN50126, EN50128 and  
EN50129, standards that companies did not have any satisfactory 
processes in place for software development.  There were many 
standards in existence, not least quality systems, the Railway 
Industry Association (RIA) standards as well as other European 
and international standards, the problem being that companies 
will be using different standards in different ways and these 
standards may also change following the original software 
development.

Thus software that is developed to standards other than 
EN50128 (2001 or 2011) will need to have the original 
development processes evaluated against the myriad of tables 
in the appendices of EN50128.  It is in this area that what could 
be termed ‘creative accounting’ occurs and methods used in 
the past are ‘shoehorned’ into current processes with various 
arguments for why it was done that way.  

Unfortunately, as has been discussed in other papers, (see 
The Use and Abuse of SILs, by Roger Short in IRSE Proceedings 
2008-9) there is a significant level of misunderstanding of 
software and SILs. This is where there is a desire to be able 
to accredit a SIL to a particular software function but there is 
insufficient evidence to support a ‘used in service’ argument 
and at the same time the development predates EN50128 
(which is current ‘Good Practice’) but the methods originally 
used (whilst Best Practice at the time) do not easily align with 
current processes. Therefore it is often difficult to put together 
a robust and evidential argument that a legacy system meets 
a specific SIL. The best that usually can be argued (without a 
significant amount of cost and effort) is that the processes used 
are ‘commensurate’ with the current requirements of EN50128. 
However, this may not be sufficient for the customer.

Has the integrity of any function changed?
In older legacy systems, there was generally a simplistic view that 
systems were either vital (safety) or non-vital (non-safety). This 
was moderated to include a ‘safety related’ viewpoint when the 
system could have a side (not direct) effect on safety. This meant 
that software developments fell into one of two camps (these 
days either SIL 4 or SIL 0). However as it has been realised by 
most software developers (and their employers!), that achieving 
SIL 4 is not easy or cheap (in terms of time, money or resources), 
should effort be put into determining the desired SIL to see if it 
could be reduced? However this only really becomes worthwhile 

commercially if the reduction is to SIL 2 or lower (when allowing 
for the cost of SIL determination). The opposite argument is 
whether any function increased in SIL since the system has been 
applied (it is accepted this would be unusual, but by no means 
impossible).  That would be a significant expense to revalidate 
the software from a lower to a higher SIL to best current practice.  
So a degree of judgement may be called for.

Verification, validation and test (Including test 
specifications and test results)
Very closely allied with the issues of requirement specifications 
are of course the associated test specifications. Another common 
misconception is that software can be fully tested. It is of course 
possible to do a lot of testing, but with modern systems (and by 
modern we mean non memory limited software!) it is impossible 
to test all the possible combinations (bear in mind we all grew 
up with the 8 bit processors, ‘hand-draulic’ static analysis and 
software small enough that it could all be tested!) Thus any 
validation has to be a combination of analysis and testing.  This 
means that where legacy software is involved, that analysis may 
not have been done previously as it was relatively simple and 
could be tested. Thus the whole test regime has to be reviewed 
and possibly rewritten to suit the new/amended software.  

Even where there are extensive test suites for a piece of 
software, the tests are often not maintained as the software is 
updated over the years. For each update a number of tests will 
be selected as relevant for that version and updated, but this 
can lead to large swathes of the test set becoming increasingly 
unusable.

It is a worrying trend that has been observed over the years 
that more errors are being detected at the site testing and 
commissioning stage, where in a robust and rigorous software 
development process these errors should be found well before 
the testing phase.  

Application of modern static analysis techniques (e.g. SPARK, 
Polyspace) to legacy code can identify large numbers of 
‘anomalies’. Impact analysis to decide if these anomalies are 
real faults that require correction is highly dependent on the 
knowledge of developers. There is a tendency for organisations 
to instinctively downplay such anomalies, particularly if the 
software has been operating for a number of years, although 
a change in operational usage can easily cause one of these 
anomalies to be triggered and thus they should be investigated 
thoroughly.

Thus when modifying legacy code and making those changes to 
EN50128, the following grading of confidence with test evidence 
of correct software is suggested:

• In service experience – little confidence, since it will be 
unlikely that the context is exactly the same and the input set 
experienced during operation is possibly very narrow;

• Previous testing of legacy code – little confidence, although 
the input set in test should be wider than through operation;

• Rewrite of test specifications following EN50128 guidance – 
most confidence, since the test input set will be best matched 
to the new, intended application.

Statement of compliance to the EN50128 
standard
In the authors’ experience, this is where the most issues can 
lie.  As has been mentioned earlier, a top down approach 
to compliance, that is on a new project where the EN50128 
standard is being applied from the outset, will generally lead 
to a more objective Statement of Compliance. Where the 
software predates the EN50128   standards this statement of 
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compliance becomes far more subjective and thus in reality less 
robust.  This is because in the authors’ experience a retrospective 
application of EN50128 always tends to be an over-optimistic 
view where those preparing the statement invariably were not 
the same people who performed the original development and 
a number of the techniques required as ‘Highly Recommended’ 
by EN50128 may not have been that mature at the time. Also 
the selection of techniques from the multitude of tables in 
the appendices of EN50128 is entirely post development (i.e. 
retrospective) then some ‘generous’ statements of compliance 
are sometimes made.

An auditor or assessor requires robust evidence to support 
statements of compliance.  If the software is only concerned 
with functions of low SIL (for example 0 -2) then a degree of 
latitude can normally be allowed, also assuming that there are 
good records to support in service experience (in particular no 
significant failures). Where SIL 3 or 4 functions are involved, then 
a much more rigorous assessment will be made and it is generally 
where the most significant issues arise on modified legacy 
software that is then claiming a high SIL. 

For this latter case, it will be very difficult with legacy software 
to normally provide enough evidence to support a robust 
claim of SIL 4 to today’s techniques (not because the software 
development was lax at the time, but because over the years 
good practice has developed and changed and become more 
stringent as the standards have developed.)  

As an aside, in the 1980’s when memory was expensive 
and programming had to be more efficient, the code written 
was generally small in size and could actually be subject to 
a thorough analysis — albeit not to modern SIL standards. 
These days with almost unlimited memory size, more powerful 
processing and a magnitude increase of customer requirements, 
programming has become less focussed (that is — bloated!) and 
for these reasons it has become much more difficult to verify and 
validate software comprehensively (even following EN50128).   It 
should also be noted that due to the low population of software 
based railway systems (relative to roads/aerospace), even with 
a significant period of in service use, this will not be sufficient 
to support any claim of SIL 4, the best that can be claimed is a 
‘warm feeling’ that the system is ‘probably OK’! 

So, if it is imperative to use the existing software and the 
customer requires a robust claim of SIL 4 to support its use the 
only option may be to almost repeat the whole development 
process to produce the documentation required to support the 
claim of SIL 4 following the latest EN50128 standard. This is not 
only a very expensive option, but also very heavy on resources 
and at the end of the day, it is using legacy software modules as 
the starting point.  Thus the project should determine the best 
option between revisiting the legacy software and developing 
the supporting paperwork to support a SIL 4 claim, or start from 
the Requirement Specifications and take a fresh look at the 
software (and application) and start from scratch. 

SOME GOOD NEWS?
If the integrity of the reused code can’t be fully proved without 
expensive re-engineering or testing work then a ‘half-way house’ 
of defining methods for limiting the effects of any latent errors 
could be considered. For example:

• partitioning (functional or physical isolation of the reused 
software);

• interfaces restricting the use of the reused software 
features;

• diversity (implementation with diverse re-used software);

• safety and credibility checks;

• external safety checks and interlocks (to limit consequences 
of failure);

• software watchdogs.

However, these options will need to be very carefully reviewed 
in conjunction with the degree of change and the SIL of the 
functions being changed.

CONCLUSIONS
There is a saying in the safety community that “if you fail to 
plan, you plan to fail”. This is also very true when looking at the 
reuse of legacy software and attempting to claim a high SIL for 
the related functions.  It is the authors’ experience that “if you 
plan to use legacy software and claim SIL 4 you’re either rich or 
deluded!“ This is for the following reasons:

• The requirement specifications (functional/safety) are unlikely 
to be current, correct or complete;

• Legacy software is very unlikely to have been developed 
using the techniques that appear in the appendices of 
EN50128;

• If they have followed the techniques in EN50128, it is 
unlikely that there is an acceptable combination that can be 
demonstrated with robust evidence;

• Previous testing will not have produced sufficient coverage 
and testing following any changes will probably be 
incomplete;

• Applying new V&V techniques to legacy software can identify 
large number of anomalies. Impact analysis to decide if these 
are serious can be difficult as it relies on expert knowledge of 
the software;

• Even where the amount of change is relatively minor, re-use 
of complex software, that has been subject to a series of 
changes since its original development is prone to problems, 
due to lack of deep knowledge of the design intent, and the 
unforeseen impacts of changes to functions, new functions 
and use profile can lead to.

The IRSE ASPECT 2015 Conference, held in September last 
year, was a great success with speakers covering a varied range 
of topics across the whole spectrum of railway signalling and 
telecommunications activities. This paper is one in a series 
originally published at the conference, and demonstrates the 
breadth of topics covered.

 Aligned with the strategic plan for worldwide growth of the 
IRSE, the next ASPECT conference is scheduled for Singapore 
in November 2017. Look out for more information in future 
issues of IRSE NEWS.

ASPECT
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OPTIMISING ROUTE CAPACITY

For nearly five years the SafeCap team at Newcastle University 
has been working on railway modelling and formal verification. 
The name SafeCap itself refers to an Eclipse-based computer 
tool for assisting railway engineers in designing track layouts and 
signalling principles for achieving optimal capacity utilisation, 
while ensuring system safety.  SafeCap supports the microscopic 
analysis of a railway node (station, marshalling yard, junction or 
a small network consisting of few stations) with the purpose of 
investigating, in the most detailed way possible, its performance 
for various service patterns, train types, and stability margins.  
The tool aims to be extensible and configurable and may be 
applied in a number of contexts, such as the analysis of the 
control table for junction signals, assessment of capacity impact 
of signal positioning and train detection circuit boundaries, and 
also for conducting semi-automatic or automatic changes to 
schema topology or control tables.

Recently one of the topics we have been looking specifically 
at is the definition, simulation and validation of novel, hybrid 
or simply exotic signalling principles. We approach the subject 
from the computing science perspective and this article simply 
presents an overview of our way of thinking about signalling 
without going into technical details.

Keeping track of trains
The progress of a train may be accounted for by noticing its 
position over time. If the path of the train is fixed, its progress 
is equivalently captured by the plot of its speed over time. And 
when the train performance is known to a sufficient degree, 
its speed profile may be reconstructed from a record of its 
acceleration, or, to get closer to the reality, its tractive and 
braking efforts. Although many conflicting considerations come 
into play, the ultimate goal of a train control system is simply the 
control of train acceleration. From a high-level perspective, it is a 
function of many variables including the capability, position and 
speed of the controlled and nearby trains, infrastructure state, 
weather, staff rotation and so on. For any such set of variables 
this function yields just one number: the effective acceleration 
(a negative value representing braking). Somewhat simplistically, 
we could try to summarise the statement as a set of simultaneous 
equations defining train acceleration control TC and infrastructure 
control IC (the time domain t is implied), T is a set of all train 
states, C is infrastructure state, a subscript is a train name and 
superscript is a discrete time step):

The first technical obstacle is that any meaningful approximation 
of TC yields non-linear differential equations, whilst infrastructure 
control by its nature is decidedly discrete. The historical 
perspective on the problem is to replace the computation of train 
acceleration with a simpler task of the determination of some 
safe acceleration SA:

This style of thinking is used, for instance, in ERTMS to maintain 
train acceleration within some sensible braking curve. Computing 
such SA while maintaining confidence in its safety properties is 
quite challenging and a meaningful discretization requires a high 
fidelity means of proximity or position sensing. When such means 
are unavailable one has to rely on a cruder technique where the 
control variables are discretized in temporal or spatial domain. 
Direct acceleration control then becomes too fine-grained a tool 
for the task and bounds are normally given in the terms of safe 
velocity SV:

In a route-based setting, discretization is spatial and index k 
iterates  over signals on a train path; function SV defines the 
familiar graph of permissible train speed. In this context, function 
IC controls signal lights and point machines and is spread over a 
number of signalling boxes. 

Figure 1 shows train progress in the presence of speed 
restrictions. The dashed triangle in the figure is a forward 
restriction warning, the solid triangle is the start of a speed 
restriction and the ‘E’ in a square marks the restriction 
cancellation point. 

{ 𝑎𝑎𝑖𝑖 = 𝑇𝑇𝑇𝑇𝑖𝑖(𝑇𝑇, 𝑇𝑇𝑗𝑗, . . . )
𝑐𝑐𝑗𝑗+1 = 𝐼𝐼𝑇𝑇(𝑇𝑇, 𝑇𝑇𝑗𝑗, . . . )          (1) 

 
  

(1)

  𝑎𝑎𝑖𝑖 ≤ 𝑆𝑆𝑆𝑆𝑖𝑖(𝑇𝑇, 𝐶𝐶𝑗𝑗, . . . ) 
  

  𝑣𝑣𝑖𝑖𝑘𝑘+1 ≤ 𝑆𝑆𝑆𝑆𝑖𝑖(𝑇𝑇𝑘𝑘, 𝐶𝐶𝑗𝑗, . . . ) 
  

  𝑎𝑎𝑖𝑖 = 𝑆𝑆𝑎𝑎𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖(𝐷𝐷𝑆𝑆𝑆𝑆𝐷𝐷𝑆𝑆𝑆𝑆𝑖𝑖(𝑇𝑇, 𝐶𝐶𝑗𝑗, . . . ), 𝑇𝑇, 𝐶𝐶𝑗𝑗, . . . )  
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Figure 1  — Train progress in presence of speed restrictions.

There is an intricate connection between a speed safety-bound 
SV (Figure 1, dashed line) and actual train control TC (Figure 1, 
solid line). The prevailing practice relies on a combination 
of automated signalling realising SV and a human driver 
implementing TC with an interface between the two being colour 
light signals or speed restriction signs. As humans are prone 
to occasional lapses of attention that might, in the context, 
prove catastrophic, there would often be an extra facility, such 
as an automatic train protection (ATP), to safeguard from the 
more common mistakes. Logically, it filters inputs from a driver 
whilst independently observing the states of other trains and 
infrastructure:

Introducing SafeCap, a safety-focused tool for 
optimising route capacity

Alexei Illiasov
Newcastle University

Alexander Romanovsky
Newcastle University
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values for f and g and show that they are safe (no accidents) 
and feasible (realisable by real-world trains and infrastructure). 
This can be done with some heuristics, or, equipped with an 
understanding of train dynamics and an appropriate reward 
function we can use an optimisation algorithm to find a locally 
optimal solution for (2). Since train progress is defined statically, 
there is no need for a complicated signalling logic and the role of 
g is simply to switch points according some a static schedule.

The safety argument
The problem with such a solution is the extreme frailty of its 
safety argument. Should a train fail to follow the prescribed 
behaviour, the control strategy collapses and the system future 
is unknown. One possibility is to attempt to prove safety for a 
band of control values, fi(t)± δ, thus making the system more 
forgiving of performance variations. There is a critical issue with 
this: determination of future states must be based on the very 
extremes of possible train behaviours and thus safety margins 
accumulate over time and the control becomes extraordinary 
conservative to eventually reach a point that safety is not 
guaranteed unless all progress stops1.

Another extreme is to surrender the idea of planning and pre-
computing control and rely on a nearly constant re-computation 
of TC and IC on the basis of real-time sensing of control 
variables. Even then, some facility of prediction is required, 
although prediction errors will not accumulate. Still, a safety 
argument would necessitate an extremely cautious train progress 
correlating with the depth and confidence of a prediction facility.   

Hence, a practical control system can neither be programmed 
statically nor function in a purely reactive manner. It must 
combine the features of the both: a planning horizon to make 
best use of the available capacity and control re-computation 
frequent enough to account for unpredicted events and any 
deviations from a plan. 

For route-based signalling, a planning horizon for a train goes 
from one signal sighting- point to another. On the basis of an 
aspect indicated and the knowledge of a route, a driver mentally 
constructs an appropriate TC function; at sighting of a next signal 
such TC is updated.  The two planning horizons connect on the 
principle that a next signal is not more than one aspect lower 
than a previous one. 

Consider the schema in Figure 2 below. If we were to run just 
one train shuttling from A to B then static control (2) is likely to be 
safe. In fact, any signalling solution in such a setting degenerates 
to some form of (2).

The key observation is that in such a simple scenario the train 
does not interact with other trains or points. Should we consider 
additional track and send the train to visit nodes A–B–C–D–A, 
then not only points P and Q must be controlled by some IC 

ATP is a fairly crude form of a filter that enforces harsh braking 
to stop on passing of a red signal; another example could be 
ERTMS safety intervention that enforces some safe speed rather 
than stopping a train outright.

Increased automation
In the pursuit of higher capacity and dependability, the situation 
is bound to shift towards more automation, where a human 
driver might oversee a computer driver and, ultimately, arrive at 
completely automated train and infrastructure control. It is from 
this perspective that we attempt to apply a number of computer 
science techniques to explore possible directions for future 
automated railways. 

The crux of our proposal is very simple: we attempt to 
characterise, if not define directly, functions TC and IC without 
any reference (and deference) to existing train control practice or 
capabilities. From the outset we assume that trains are automatic 
and our ultimate goal is to offer a high-level notation able to 
define the likes of TC and IC with the right level of detail at the 
right level of abstraction. Such a notation would be a basis for the 
design–time assessment of capacity and performance, operation–
time execution of driving and infrastructure control rules, and, 
crucially, amenable to formal reasoning thus enable what we see 
as the more cost effective route for the validation and verification 
of operational safety of a railway system.

We have developed a formal notation called Unified Train 
Driving Policy (UTDP) to define train and infrastructure control 
logic in the terms of planning horizons and coordination. It is 
a generic approach that can capture both existing and novel 
signalling as well scenarios involving a mixture of signalling 
solutions and transient arrangements such as virtual trains and 
platoons.

First, let’s revisit formula (1) above. Assume that our goal is to 
design a train control for an isolated part of a railway where all 
the control variables are determined with an absolute precision 
and confidence. Then TC and IC may be then statically defined 
as functions of time only. The reasoning here is that in a solipsistic 
system (one in which you can only know what you have personally 
experienced), boundary conditions (the initial control variable 
values) uniquely define all the future system states, hence,

{
𝑎𝑎𝑖𝑖 = 𝑇𝑇𝑇𝑇𝑖𝑖(𝑇𝑇0,𝑇𝑇0,. . . ) = 𝑓𝑓𝑖𝑖(𝑡𝑡)
𝑐𝑐𝑗𝑗+1 = 𝐼𝐼𝑇𝑇(𝑇𝑇0,𝑇𝑇0,

𝑗𝑗 . . . ) = 𝑔𝑔(𝑗𝑗)
𝑗𝑗 = ℎ(𝑡𝑡)

         (2) 

 
 

(2)

Here fi(t) defines train acceleration at any given time point t; it is 
a proper function in a sense that its values are known in advance 
for all valid time points. Of course, we still have to define specific 

Figure 2  — Example layout.

OPTIMISING ROUTE CAPACITY
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function but also the train control TC must be coordinated with 
the infrastructure control. Otherwise, static control (2) would 
have fairly obvious safety issues. Over time, in hours or days, 
functions f and g might go out of tune and, eventually, the train 
would go in a wrong direction or drive over an unlocked point. 
The planning horizon is simply too long and we must take into 
account the train/point interaction. One may put signals to 
protect the points (at nodes K, N, L, M) and this will ensure that 
f and g are recomputed often enough to stay in tune. However, 
it is an expensive solution as most of the time the signals will 
show a proceed aspect, whilst a driver must assume (ruling out 
habit and conditioning) the stop aspect until a sighting point is 
reached. 

Thus, whilst signals do solve the safety problem, they also 
unnecessarily limit the planning horizon of a train, making 
its progress inefficient. The problem stems from a forced 
coordination of trains and infrastructure when no such 
coordination is necessary (the points are in the right state and 
not going to switch). Ideally, a planning horizon would go as far 
into the future as we can guarantee the safety of all the actors of 
system2. 

Multi-actor systems
In computing science, complex systems with non-trivial and non-
cycling coordination are typically studied as multi-actor systems. 
An actor could be a train or a point or even some conceptual 
entity, such as a train platoon. The planning horizon of an actor 
defines the maximum extent of time during which the actor may 
be considered in isolation from other actors and may behave, 
within some set bounds, as it likes. At the end such a horizon, 
all the actors exchange information about their states and 
determine the extent of a new horizon.

It may seem that a precise and constant (that is, very frequent) 
sensing of infrastructure and train states might be a solution. 
Yet, in fact, beyond a certain point, it does not make any 
difference at all. The frequency of coordination determines the 
confidence in planning (extrapolation of the current state into 
a model of a future state) and the depth of planning assists in 
optimisation of train performance. Thus to improve capacity we 
first and foremost have to improve the confidence of plans; that 
is, make train and infrastructure behaviour more predictable 
and the sensing and reporting of their states more precise and 
reliable. This again takes us to the point of fully automated train 
operation, where train behaviour can be made fairly predictable. 
A constant communication of state updates is not necessary; the 
designers of ERTMS were inclined to overcompensate on this 
subject (hence creating new technological challenges) rather than 
try and determine tighter bounds on communication frequency. 
This is one aspect we pay much attention to in UTDP. 

The primary subject of UTDP is the definition of laws of train 
movement that result in a safe railway operation achieving 
optimum capacity. The reasoning about capacity at the same 
level as safety means that one is able to formulate a range of 
QoS (Quality of Service) criteria such as average train speed, 
minimum speed at a given location, maximum separation 
between trains and so on.

At the core of UTDP is a formal notation used to express 
both static and dynamic properties of railway. The static part 
is based on a formal domain-specific language and captures 
railway topology, route boundaries and trackside equipment. 
The dynamic part describes train properties and the way trains 
move over the track. UTDP has an executional semantics which is 
exactly the simulation of railway operation; it also offers a proof 
semantics to verify safety and (QoS conditions). Aspects of the 
latter are the focus of this paper. 

Defining the actors
In UTDP, all parts of the railway that can be in different states 
or conditions are known as actors. A train and a point (a track-
switching device) are two possible examples of an actor. New 
actor types may be defined in a model (e.g., a station controller) 
and all actors are permitted to interact with each other through 
some shared state.

An actor life-cycle is split into three stages: continuous evolution 
(e.g. a train moving in accordance with the laws of physics), 
mutation (a step-change due to a logical trigger) and hibernation 
(inability to evolve or mutate). An evolution of a train is described 
by a continuous or piece-wise continuous function of the effective 
longitudinal force. It defines a smooth progression from one 
position to another and accounts for such effects as air drag, 
gradient, rolling resistance, variable tractive effort and others.  
A mutation is a change of law governing an actor evolution; 
it may be dictated, for instance, by signalling logic or speed 
regime. An actor goes into hibernation when it is unable to 
evolve (a train waiting for a proceed signal).

UTDP tries to balance the terseness and expressiveness of 
notation by offering several modelling layers: a high-level, 
constraint-based definition indirectly characterising actor 
evolution and mutation laws; construction of custom actor 
types from scratch or on the basis of existing ones; and a fine-
grained specification level for a direct definition of evolution and 
mutation rules. 

For all but the tiniest of networks it is impractical to attempt 
to characterise a train actor by directly defining its evolution 
function, as this amounts to an infinitely accurate prediction 
of future train behaviour. Mutation allows the composition of 
an actor from simpler actors where each constituent actor is 
constructed dynamically in reaction to evolution of other actors. 
This activity is central to the UTDP modelling notation — a 
high-level specification layer operating in terms of mutation 
constraints: rules from which concrete actor mutations are 
computed on the fly.

The following is an example of a UTDP constraint applying to a 
train actor operating in the layout in Figure 2 above. 

stop on entering(AC) when occ(AC) ∨ occ(AD)  
∨ reverse(P) ∨ reverse(Q)

The constraint influences train speed to ensure that the train 
stops at a certain position. Term entering(AC) is an attractor: 
a predicate binding all trains that have AC on their horizon, i.e., 
can potentially travel over this segment. Predicate occ(AC) ∨ 
occ(AD) ∨ ... is a guarding condition defining states where the 
constraint applies. In this case, it speaks about the states of train 
detection circuits AC, AD and the state of points P and Q (both 
circuits and points are examples of other kinds of actors). On the 
whole, the rule requires a train travelling be stationary when its 
head reaches the start of segment AC provided circuits AC or 
AD report occupation (presence of another train or a fault) or one 
of points P and Q is set to reverse. This is a trivial example of a 
control table rule expressed in UTDP, specifically for a two-aspect 
signal placed at the end of segment AB and controlling routes 
from AC to AE and from AC to DE. 

Since we speak about automatic train control, yellow and 
double yellow aspects would correspond to speed rules, i.e.

speed 0..20 on entering(AC) when free(AC,AD) ∧ 
normal(P,Q) ∧ occ(AE)

...which states that on entry of AC train speed must be not more 
than 20 (m/s) but this rule applies only when the listed conditions 
about point states and occupation are satisfied. Unlike normal 
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signalling, we are also free to state minimum speed, or, in fact, 
exact train speed:

speed 15..20 on entering(AC) when ...

speed 22 on entering(AC) when ...

The attractor predicate is not limited to named locations on 
track topology. It may refer, among other things, to the extent of 
track occupied by a moving train. This makes it trivial to capture 
the moving block principle where train separation is controlled 
by real-time proximity sensing and speed control. For instance, 
constraint 

stop on entering(any train) 

...states that a train must stop when its head is about to enter a 
region occupied by another or the same train. This simple rule 
hides considerable complexity. First, it is quantified for all trains 
but since we deal with a finite number, we may consider one 
train a time. For some train t predicate entering(t) must be 
reduced to a schema sub-graph giving extent of track occupied 
by or protected for train t during the current time horizon. 
Determination of such a sub-graph is possible with a sufficient 
degree of confidence only for a single stage of train driving: 
acceleration, cruising, coasting or braking. Such a rule enforces 
the alignment of train horizon boundaries with acceleration 
control inflexion points.

Hazards defined
To verify safety, a signalling engineer must define applicable 
hazards. By a hazard we understand a negative form of constraint 
— one that should never be satisfied for any valid configuration. 
One example of a hazard is train collision. Taking into the account 
the ’brick-wall’ principle, it may be stated as follows: 

hazard proceed on entering(any train)

In other words, two trains may be adjacent only when the 
following train is stationary. We can  

stop on entering(any train)

One may also want to complement this rule with the prohibition 
of a train driving backwards:

hazard any t where t ∈ train in 

  t.speed < 0

...and, finally, driving over switching points:

hazard any p where p ∈ point ∧ not locked(p) in 

  proceed on entering(p)

1. In practice, variations from an ideal control follow the Gaussian 
distribution; if it were possible to quantify contributing factors 
one may consider a probabilistic safety argument that balances 
extremely unlikely accidents against gains in capacity.

Term Meaning
track sch import of a track topology

vehicles tt import of a vehicle dynamics library

service sp import of a service pattern

identifiers v declaration of model constants and 
variables

attractors a attractor definitions

actors Q custom actor types

hazard H actor constraints defining hazards

behaviour B actor constraints defining behaviour

A complete UTDP model comprises a number of various 
definitions including custom actor types (see Table 1).  For 
flexibility, a UTDP model of a train is split into several actors. 
In the case of moving block a train is assembled from an actor 
modelling the physical train itself and a reservation actor to 
lock points. Fixed-block uses a route-based reservation actor 
and also an unlocking actor for sectional block release. The role 
of a reservation actor is to maintain some movement authority 
(an extent of safe track onto which the train may move); it is 
positioned some distance in front of its train and it position 
changes in discrete steps during mutations. A reservation actor is 
attracted by station control boundaries, points and, in the case of 
the route-based signalling, route boundaries. An unlocking actor 
stays behind a train tail and unlocks, one by one, train detection 
circuits. Its position jumps from one detection circuit boundary to 
another. 

The wider SafeCap toolset
The ideas presented above have been implemented as part 
of the SafeCap toolset.  The development of this modelling, 
verification and simulation tooling environment has been 
encouraged by a series of the projects supported by the 
Engineering and Physical Sciences Research Council (EPSRC), 
the Railway Safety and Standards Board (RSSB), Siemens Rail 
Automation and Newcastle University.

Web link
More information about the project its history and findings as 
well as contact points for more information is available on the 
SafeCap Project website: http://safecap.co.uk.

2. Once again, a probabilistic safety statement would result in a 
longer planning horizon.

Table 1  — A summary of core UTDP notation.
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INDUSTRY NEWS

Digital convergence is coming 

[RGI] BELGIUM/INTERNATIONAL. “Train control is not enough”, 
suggested UIC Director-General Jean-Pierre Loubinoux in 
his opening remarks to the 12th ERTMS World Conference, 
hosted in Brussels in March by Infrabel. He argued that future 
signalling systems needed to move beyond simply block and 
speed control, and be integrated ‘more intensively’ with traffic 
management systems to improve regulation, train performance 
and energy saving. 

Pointing out that “business is the new driver”, Loubinoux said 
a commercially-focused railway must optimise many factors 
including wear and tear on infrastructure and rolling stock as well 
as path costs, while meeting broader targets for both quality and 
safety. 

In order to bring IRSE NEWS readers the latest global 
signalling, telecomms and train control information, we have 
teamed up with the Railway Gazette International  
(www.railwaygazette.com) to supply brief summaries of 
major news in our industry. We will of course also publish items 
of news from other sources when we receive them.

T-Systems to equip LRVs with TETRA 

[RGI] GERMANY: T-Systems is to equip light rail vehicles 
operated by DSW21 in Dortmund and Bogestra in Bochum and 
Gelsenkirchen with TETRA radios and software to enable real-
time vehicle location. 

The work is to be completed by the end of 2017 and covers 
157 LRVs. T-Systems has already equipped more than 500 buses 
with the technology in the first phase of the project. 

LRVs will be permanently connected to the control centre so 
that services can be optimised. TETRA infrastructure is to be 
installed in tunnel sections, and depots are to be equipped with 
wi-fi so that location data can be transmitted. In addition, this 
will enable real-time arrivals to be displayed at stops and online, 
and will provide information to drivers so that connections can be 
maintained.

Wabtec awarded South Shore Line PTC contract

[RGI] USA: Systems integration contractor Parsons Transportation 
Group has awarded Wabtec Corp a contract to supply Positive 
Train Control equipment for Northern Indiana Commuter 
Transportation District’s South Shore Line 1.5 kV DC electrified 
commuter route from Chicago. 

Wabtec is to provide its Interoperable Electronic Train 
Management System and TMDS dispatch and back-office 
systems including interfaces to the traction power supply under 
the $30 million (€27 mn, £21 mn) contract which was announced 
on 14 April, as well as design, training and related services. 
Completion is planned for 2018. The technology will be fully 
interoperable with the PTC system being implemented by Metra. 

“We have worked with Parsons for several years to develop 
and design various commuter PTC programmes, and we are 
pleased to work with them on this implementation”, said Wabtec 
President & CEO Raymond T Betler.

Digital railway roadmap unveiled

[RGI] EUROPE: Rail industry associations CER, CIT, EIM and UIC 
presented a joint roadmap for digital railways on 26 April, saying 
the aim was to “promote the proper use of digital technology, 
which is essential to enhancing rail’s performance and increasing 
its attractiveness for customers.”  

The roadmap aims to strengthen co-operation within the 
rail sector and with third parties, and calls for support from 
EU institutions. EIM Executive Director Monika Heiming said 
digitalisation would “drive the railway’s agenda” in the coming 
years, and “the challenge will be to develop collaboratively joint 
visions for the future versus silo thinking in the past.” 

The five objectives of the roadmap are:
• connected railways with high-availability data connections 

for systems including GSM-R and ETCS, as well as customer 
services such as passenger information and ticketing;

• customer experience, offering better and added value for 
passengers, including onboard internet access;

• increased capacity through the use of internet of 
things concepts as well as sensors, artificial intelligence 
and automation to enhance reliability, efficiency and 
performance;

• competitive railways making the most of standardised and 
shared data;

• European leverage creating the necessary policy framework 
to foster innovation by identifying and tackling the legal 
obstacles created by current regulatory frameworks. 

UIC Director-General Jean-Pierre Loubinoux said the main 
challenge was to identify the technologies and fields where the 
industry’s joint efforts should be focused. 

According to CER Executive Director Libor Lochman, the railway 
industry is “committed to working together and with other 
sectors in order to make the most of the opportunities offered 
by the digital transformation”. It “is essential that European 
institutions complement these initiatives by creating the 
corresponding policy environment”, he added.

London – Reading resignalling and power supply 
contracts awarded

[RGI] UK: Infrastructure manager Network Rail has awarded 
Alstom a contract for the final stage of resignalling the London 
Paddington – Reading section of the Great Western Main Line. 
Amey has been awarded a separate contract to provide a 
‘resilient’ power supply system for signalling equipment. 

The contracts announced on 27 April have been awarded within 
existing framework agreements, and form part of the ongoing 
GWML modernisation and Crossrail projects. 

Alstom’s £79 million (€102mn, $115mn) contract covers 
the design, manufacture, supply, installation, testing and 
commissioning of a train control system for the Paddington – 
Reading route, which Great Western Railway services will share 
with future Elizabeth Line (Crossrail) services. Alstom has worked 
with NR to develop an interlocking based on its Smartlock range, 
which will be supplied ready for ETCS installation. 

Amey’s £11mn (€14mn, $16mn)contract covers the replacement 
of obsolete signalling power supplies between Paddington and 
Hayes & Harlington with resilient systems which will be able to 
automatically switch between separate supplies in the event of a 
power failure. 

The contracts are “a vital step in the delivery of a bigger, better, 
more reliable railway for London and the southeast”, according to 
Matthew Steele, NR’s Crossrail Programme Director. “By ensuring 
the new trains can run seamlessly amongst existing rail services 
and by building in resilience at the outset, we increase the 
capacity and reliability of the railway”.
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PROFESSIONAL LIVES

  News from the IRSE
Francis How, Chief Executive

Council Meeting
The IRSE’s governing Council met on 22 April. This was the 
last meeting before the newly elected Council members take 
their places, and Council expressed thanks to Ken Burrage, 
Tony Kornas, Peter Grant and Christian Sevestre, all of whom 
were retiring from Council.

Amongst the topics discussed at the Council meeting were:

• The Presidential Programme of papers and events for 
2016-17.  There will be more about this in the July 
edition of IRSE NEWS.

• Annual Report from the Indian Section of the IRSE.
• Implementation of the IRSE Strategy 2015-2020.  Good 

progress is being made in a number of areas, and work 
has just been initiated on developing a Communications 
and Marketing Strategy.  The Implementation Plan to 
deliver the Strategy has been revised to address the 
need to increase diversity (gender, ethnicity, disability, 
etc.) within the IRSE’s membership and the wider 
industry.  A revised version of the Plan will be placed on 
the IRSE website shortly.

• Reports that were received from Licensing Committee, 
Education and Professional Development Committee, and 
Recruitment, Marketing and Publicity Committee.

UK IRSE News
We have expanded the UK page of the IRSE website, and 
are planning to include UK-specific news items relevant to 
IRSE members.  Click on the Near You tab, then navigate to 
United Kingdom.

Merit Award — Maurice Poole
Maurice Poole was presented with a Merit Award on 3 May in 
the IRSE offices in London. We have been trying for some time 
to find an event at which to surprise him with the Award, but on 
every occasion he eluded us.  So, before the assembled staff in 
the office Francis How made the presentation in recognition of 
his dedicated service over many years on Licensing Committee, 
and in support of the Licensing Scheme.  Merit Awards are 
presented to acknowledge the substantial contribution made by 
an individual to the Institution’s work over a period of time, and 
Maurice’s is a most deserving case.

IRSE MATTERS

Attendees at the last 2015/16 Council Meeting before the AGM. From left to right: George Clark, Andrew Simmons, Peter Symons, 
Ian Bridges, Markus Montigel, Tony Kornas, Buddadhev Dutta Chowdhury, Rob Burkhardt, Alan Rumsey (via video), Ryan Gould (via video), 

Ken Burrage, Andy Stringer, Claire Porter, Daniel Woodland, Andrew Smith, Dave Weedon, Francis How and Charles Page.
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Report on the IRSE Annual General Meeting and Dinner
Francis How, Chief Executive

The Institution’s Annual General Meeting was held on 22 April 
2016 in the Turing Lecture Theatre at the Institution of 
Engineering and Technology in London.

Sixty one people attended the meeting, which was chaired by 
Andrew Simmons – his last duty as President of the IRSE.  The 
formal business of the meeting included the approval of the 
minutes of the previous AGM, approval of the Accounts for 
2015, announcement of the Council members for 2016-17 (listed 
below) and the appointment of the Institution’s auditors for next 
year, 2016-17.

Andrew particularly welcomed the four members who are newly 
elected to Council:
• Professor Yuji Hirao, Head of System Safety Department, 

Nagaoka University of Technology, Japan
• Steve Boshier,  (Asset Integration Manager, City Rail Link 

Project, Auckland Transport, Australia/New Zealand)
• Andy Knight, Managing Director, Signet Solutions Ltd, UK
• Helen Kellaway, Lead Systems Engineer, Siemens Rail 

Automation, UK

Council members for 2016-17
President   Charles Page
Vice Presidents   Peter Symons 
    Markus Montigel
Members of Council from class of Fellow
Ian Bridges   Alan Rumsey 
Gary Simpson    George Clark
Andy Stringer    Philip Wong
Daniel Woodland  Yuji Hirao
Steve Boshier   Andy Knight
Members of Council from Class of Member
Rob Burkhardt   Ryan Gould
Buddhadev Dutta Chowdhury Martin Fenner
Lynsey Hunter   Simon Eastmond
Members of Council from Class of Associate Member
Firas Al-Tahan   Helen Kellaway
Co-opted Past Presidents
Claire Porter   Andrew Simmons
David Weedon

Thorrowgood Scholarship
Having completed the formal business of the AGM, Andrew 
presented the first of three awards.  Tom Corker was announced 
as the winner of the Thorrowgood Scholarship 2015.  This 
Award is made annually to a candidate who has excelled in 
the IRSE’s Professional Examination.  Under the terms of the 
bequest of W J Thorrowgood (Past President), the Scholarship 
is awarded on the basis that it should assist the development 
of young engineers employed in the railway signalling and 
telecommunications field. The award must be used to finance 
a study tour of railway and/or signalling installations or 
manufacturing facilities, usually in a foreign administration, after 
which the award holder presents a report on the study tour to the 
Younger Members Section.  

Tom Corker has been a graduate engineer with Balfour Beatty 
Rail in Derby since 2013, during which time he has worked 
on condition monitoring systems as well as gaining practical 
experience of signalling systems.  He previously studied at the 
University of Cambridge, where his major project was to work 
on avionics for prototype hybrid aircraft.   Tom delivered an 
outstanding performance in the 2015 IRSE Examinations, taking 
four modules and obtaining a Distinction in one of them, a Credit 
in two others and Pass in the fourth.

Dell Award
The second award presented by Andrew was the Dell Award, to 
Jane Power.  The Dell Award is made annually under a bequest 
of the late Robert Dell OBE (Past President). It is awarded to a 
member of the Institution employed by London Underground Ltd 
(or its successor bodies) for achievement of a high standard in the 
science and application of railway signalling. The award consists 
of a plaque with a uniquely designed shield, engraved with the 
recipient’s name together with a cheque for £300.

Jane joined London Underground’s Signalling & Electrical 
Engineering Department as a Graduate Trainee in January 
1989.  After successfully completing the two-year scheme, her 
first substantive post was with the Central Line Project Team, 
then in the early stages of resignalling Britain’s busiest railway 
line.  Subsequently she spent years as part of the Hong Kong 
Mass Transit Railway Corporation Signalling Engineering team 
responsible for approving designs, later returning to work in the 
UK on the Jubilee Line Extension Project.   Most recently she has 
been appointed to the role of System Design Authority for LUL’s 
Four Lines Modernisation (4LM) Programme.

Merit Award
The third award that Andrew presented was a Merit Award, to 
Peter Woodbridge.  This award was introduced in 2007 In order 
to recognise meritorious service to the Institution by a volunteer 
or staff member anywhere in the world.  The award is made by 
the Council following receipt of a nomination.  The award takes 
the form of a plaque mounted on a rectangular plinth with an 
engraved citation to record the date, name and purpose of the 
award.  

For many years Peter has made an outstanding voluntary 
contribution in assisting people to prepare for the IRSE 
Examination, working on the IRSE Exam Study days that are 
organised by the younger members, contributing to the IRSE 
Exam Forum, and assisting people individually who are interested 
in learning more about the industry and the signalling profession.  
Peter was previously the recipient of a Merit Award in 2008 for 
his services to students of the Exam, and the fact that eight 
years later he has been given a second Award is testimony to his 
dedication over many years.

The AGM under way. From left to right, Andrew Smith, Treasurer, 
Francis How, Chief Executive, Andrew Simmons, outgoing President, 

Charles Page, incoming President.
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Award winners, all with Andrew Simmons.
Above, Tom Corker, recipient of the Thorrowgood Scholarship.

Top right, Jane Power, winner of the Dell Award.
Right, Peter Woodbridge, second-time winner of a Merit Award.

Above, Charles Page delivering the Presidential Address.
Left, Guest of Honour Michael Peter giving his speech.

All photos, Colin Porter.

Honorary Fellows and Companions
Andrew announced that four members of the IRSE had been 
elected as Honorary Fellows by the Council, in recognition of 
their contributions to the Institution’s work over many years.  
They were Allan Neilson (New Zealand); Trevor Moore (Australia); 
David Thurston (USA); and Francis How (UK). In addition, 
Wim Fabries (Director of the Dutch ERTMS programme) was 
made a Companion in recognition of his support for the IRSE in 
the Netherlands and his key role in the ERTMS programme in 
that country.

Inauguration of Charles Page as President
Having presented the awards, Andrew then inaugurated 
Charles Page as our President for 2016-17, symbolised by 
passing the Presidential Chain of Office to Charles.  Charles is 
the Business Development Director of Siemens Rail Automation 
Australia.  Before presenting his Presidential Address, Charles 
paid tribute to Andrew’s dedication over the past year in leading 
the IRSE, and thanking him for his leadership of Council.   Charles 
then delivered his Address, which was published in the May 
edition of IRSE NEWS.

Annual Dinner
The AGM was followed by the Annual Dinner, held in The Savoy, 
next door to the Institution of Engineering and Technology in 
London.  Over 330 members and guests attended the Dinner, 
which was sponsored this year by Siemens.  Peter Halliwell of 
Network Rail organised the event.
The President’s guest of honour was Michael Peter.  Michael 

is CEO of Siemens Mobility Management Business Unit, 
based in Berlin.  In a short and entertaining speech, Michael 
acknowledged the wealth of engineering expertise gathered 
for the Dinner, and the wider expertise throughout the IRSE’s 

membership.  He challenged those present, and the IRSE, to 
find more people to work in our profession at a time when we 
are witnessing ongoing significant growth in railways around the 
world.  In particular, he said, the industry needs to do more to 
attract women into engineering.
A collection was held during the dinner to support the Railway 

Children Charity, which seeks to help disadvantaged and 
homeless children in a number of countries around the world.  
Over £5,000 was raised, for which the charity has expressed its 
gratitude.
The Institution would like to thank Siemens for their sponsorship 

of the Dinner, and all those who showed their support for the 
IRSE by attending the Dinner.



IRSE NEWS |  ISSUE 223  |  JUNE 2016 15

International Technical Seminar, Tokyo
Peter Symons, FIRSE

The IRSE Seminar held in Tokyo on 7-8 April was the first 
IRSE event in Japan, and was instigated by members of 
the International Technical Committee (ITC), in particular 
Dr Masayuki Matsumoto and Dr Yuji Hirao, with the support of 
the whole ITC. The ITC can be regarded as the IRSE’s global 
technical section, being able to draw on experienced engineers 
from around the world. Thus its members are able to provide 
unique insights into railway command and control practices 
across borders and organisations.

So to the details of the seminar. It was hosted by JR East 
and sponsored by Hitachi. Some 47 delegates attended from 
10 countries.

Andrew Simmons, IRSE President, introduced the event, 
explaining that “This IRSE International Technical Committee 
(ITC) Seminar aims to achieve knowledge transfer and 
professional development for both engineers and operators thus 
help improve railway operations.” 

Masaki Ogata, Vice-President of the East Japan Railway 
Company, welcomed IRSE delegates to the event in his opening 
address and remarked that the objective of removing “DDD” 
activities (Dirty, Dangerous and Difficult) from railway operations 
and maintenance are leading to a need for increased system 
automation in Public Transport. 

Yuji Hirao then chaired the three sessions on Level Crossings, 
System Architectures, and Traffic Management Systems, and 
after each set of papers there was a period for questions 
and discussion. On the following day we were able to visit a 
pilot installation of the ATACS (pronounced attacks) system in 
Miyagino.  ATACS is broadly equivalent to ETCS Level 3. 

It is not my intention to completely summarise each 
presentation (which are available on the IRSE website at  
http://bit.ly/1U2rcbX), but to draw out the similarities and 
differences of various countries’ practices as they occurred to 
me. May I suggest that you could also reflect on these, compare 
them with your country’s railway practices, and come to your 
own conclusions, which may require you to do further research. 
I encourage you to make this an action item in your continuing 
professional development (CPD) plan, if relevant to your area of 
practice.

We started with Level Crossings; from European, Japanese, US, 
and Australian perspectives. 

Session 1: Level crossings
What became obvious was that the road/rail interface around the 
world has similar problems. Do you give priority to road or rail 
traffic? In Denmark for example road traffic takes priority, and in 
the US and Australia it is rail traffic. This affects the philosophy 
of operation. Leading to two competing requirements, train 
operators want the crossing activation as soon as possible to 
avoid trains getting into the braking zone, whereas road users as 
late as possible to minimise road closure time.

General themes that emerged were that closure times (for 
road traffic) should be minimised and that the variability of that 
closure time should be as small as can be achieved.  Minimising 
variances can avoid human behaviour problems, such as user 
habituation, thus providing a safety benefit.

The USA and Australia use Grade Crossing Predictors (GCP) on 
non-electrified lines to achieve a constant warning time for road 
users. The Danish ETCS Level 2 implementation uses an axle 
counter island track, whereas the JR East ATACS system uses no 
trackside train detection sub-system at all. It became evident that 
the Danish L2 system, using new features available in Baseline 3 
for level crossing control, and the JR East ATACS system, are 
both using transmission based information from the train, but in 
different ways. The Danish version uses a complex combination 
of Traffic Management System (TMS), Radio Block Centre (RBC) 
and Interlocking interactions to operate the crossing, whereas the 
Japanese system uses the ATACS on-board system to achieve a 
similar result.

The Danish TMS layer has a predictive capability for when a 
route needs to be set across the crossing and also provides the 
train dispatcher with the ability to override it. The Danish system 
is complex – and not yet tested. The Japanese ATACS system is 
in use on only 18 km of line at present, but JR East experience 
has already achieved a reduction in closure times as onboard 
control of the crossing optimises the warning time based on train 
type.

JR East Level Crossing Obstacle Detection
The use of obstacle detection for crossings is a complex topic. 
JR East has adopted a 3D Laser/Radar (3DLR) system as this 
minimises trackside infrastructure. The 3DLR is a separate sub-
system to the signalling system and if an obstacle is detected a 
special signal is illuminated, having a sighting distance more than 

Andrew Simmons introduced the event. Peter Symons in full flow. Yuji Hirao chaired all three sessions.
Photos, Francis How.
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800 m to allow the driver to stop the train.  It also includes an 
‘emergency stop’ button for road users. My personal view is that 
it takes a very mature society and railway organisation to include 
this feature without it being misused.

Human Factors
For JR East crossings the boom is connected to the drive 
mechanism via a flexible hinged/swing arrangement, providing 
for vehicular escape without breaking the boom off — the first 
time I have seen this approach.

An issue highlighted as a problem on some crossings in 
Australia, is that some  crossings are used by rail traffic only 
for a few consecutive weeks in a year – for instance in New 
South Wales on a seasonal wheat line. The crossing is therefore 
‘dormant’ for most of the year, and there is a need to manage 
motorists’ expectations as they are accustomed to expect it to be 
open for their use.

Public education about the dangers of level crossings is a 
key ongoing activity in Australia, USA and Japan.  Long trains 
in the USA means that closure times are also long, leading to 
road traffic speeding in order to avoid being detained for many 
minutes by a train. In Japan, the problem is the number of trains, 
with some crossings on busy lines closed for 40 minutes in every 
60. Demographic changes are also relevant; JR East has noticed 
an increase in fatalities involving the elderly.

The USA has a requirement for full annual testing of crossings, 
and some work has been done to reduce the testing effort by 
the use of remote monitoring techniques plus a shunt test of the 
track circuits, which is much more cost effective.

Session 2: Signalling architectures and systems
EULYNX
EULYNX is a strategy being developed by a number of 
Infrastructure Managers (IM) in Europe, in collaboration with 
some suppliers, to reduce technology lock-in by defining 
standard interfaces between signalling sub-systems and thus 
facilitate the mixing and interchangeability of different suppliers’ 
systems. Europe currently has a ‘technology zoo’ of different 
systems, and standardisation, particularly of interfaces, is a key 
factor in reducing cost.

The development process has aimed to capture the common 
elements and features used by the IMs, whilst accepting that 
there will be national extensions to meet legislative requirements, 
e.g. Axle Counter Reset requirements (in Germany the train 
controller can reset a system, whereas in the UK a ‘sweep train’ is 
used to ascertain the line is clear.

Defining requirement unambiguously is essential if EULYNX is 
to succeed. It uses a subset of SYSML, to overcome the fact that 
part of the SYSML grammar allows for ambiguous statements. 
Then, after capturing the requirements in a DOORS database (for 
traceability), ‘Use Cases’ are developed to create a model. This 
model can then be implemented in executable state machines. 
With these state machines it is possible check for completeness 
of requirements, dead ends, states that never used etc.

In 2017 the EULYNX project will move from a project-based 
development organisation to a standards body.  The IMs will 
own the intellectual property of the requirements, but the 
specifications will be made available to suppliers without charge.

Advanced Train Administration and Communication 
System 
The Advanced Train Administration and Communication System 
(ATACS -  pronounced ‘attacks’) is a moving block train control 
system with similarities to ERTMS Level 3 and CBTC systems.

ATACS has been in commercial operation as a pilot 
implementation since 2011 on the Senseki Line, an urban 
commuter line in the Sendai area, approximately 18 km 
long. There are 20 trains fitted, with four Ground Controllers 
(Interlockings) controlling the field equipment (level crossings and 
points).

Eight duplicated radio base stations are positioned about 3 km 
apart, using a government allocated narrow spectrum around 
400MHz.  This enables radio communication between track and 
train, and there is no track-based train detection.  The system 
has achieved incredibly high levels of reliability, with only ten 
minutes’ outage in 54 months.  Migration from the existing 
systems to the new has been a major focus in order to shorten 
the implementation times, by having dual fitment of new and old 
on-board systems for testing purposes. 

Positive Train Control
Positive Train Control (PTC) in the USA was mandated for 
completion by 31 December 2015 following a very serious 
fatal accident in 2008 involving a head-on collision between 
two trains.  In late 2015, under pressure because of the lack of 
progress, Congress approved extensions to the PTC deadline, 
to 31 December 2018 for all railroads and to 2020 on a case-by-
case basis.

PTC system implementation delays were caused in part by 
the Federal Railroad Administration (FRA) lacking sufficient 
resources to provide the necessary oversight of the programme. 
Further delay was added because the Federal Communications 
Commission (FCC) required reviews of radio wayside towers, 

ITC member Dr Masayuki Matsumoto.
Photo, Francis How.

The remarkable outline of one of Japan’s world-famous Shinkansen trains.
Photo, Francis How.
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delaying the project by a year.  2,200 base stations and antennas 
with a pole/tower height of around 10 m had to be reviewed, 
partly to address objections from large numbers of native 
American tribes because the planned the locations were on 
sacred sites.  To add to these issues, there was a general lack of 
resources on the supply side. 

There are four different PTC systems that aim to meet the 
mandated requirements, in various stages of development, 
approval and deployment.  They are:

• IETMS (Interoperable Electronic Train Management System) 
is the system chosen by the Class 1 railroads and those 
Transit operators that share the same rail corridor as the 
de-facto standard for all trains operating on their networks.  
In essence this is a commercially driven interoperability 
decision as it is the railroads not the Government that are 
paying;

• ITCS (Incremental Train Control System) is a wireless 
system which includes wireless crossing activation. It is 
type approved as a PTC solution.  It has been used in 
conjunction with high speed operations since 2001 - the 
only system capable of operating at 90+ mph (140  km/h 
or more) where crossings are present. However, it is not 
interoperable with IETMS which is the system the Class 1 
Railroads have chosen;

• ACSES (Advanced Civil Speed Enforcement System) is 
used in the North East Corridor and uses cab signalling 
augmented by transponders;

• E-ATC (Enhanced Automatic Train Control) is based on 
traditional coded track circuit technology and tends to be 
used by smaller transit operators who have no need for 
interoperability and so have a simpler upgrade path.

Session 3: Traffic Management
UK Digital Railway
Many railways around the world are experiencing growth in use 
(which is good) , but increasingly they are becoming saturated, 
with no spare capacity and consequential increased disruption 
and recovery problems when things go wrong  (not so good).  
The UK is developing the concept of the ‘Digital Railway’ 
to address the capacity problem, and also to provide better 
connectivity and reliability 

The UK strategy is based on adopting a systems approach, 
recognising the complex nature of railways and the 
interdependencies between systems.  Why is Network Rail 
proposing this approach? The answer, in part, is “to provide a 
common language among stakeholders” for the development of 
requirements and solutions.

Identifying a new set of ‘needs’ for the railway of the future 
is essential, but the solution cannot rely on ETCS alone. To 
achieve all of the Digital Railway’s business outcomes, the chosen 
approach is a phased delivery of systems that includes ETCS 
Level 2, Traffic Management Systems, Connected Driver Advisory 
Systems and more.

Traffic Management and Driver Advisory Systems
A Traffic Management System (TMS) is all about optimising traffic 
flows and preventing and dealing with problems.  Most existing 
TMS obtain their information from the trackside signalling 
systems, some include Automatic Route Setting (ARS), and some 
have decision support tools to aid signallers.

This limited provision of information is not optimal – take for 
instance the imprecise train location information provided by 
track circuits or axle counters. 

Driver Advisory Systems (DAS) provide an intermediate step 
towards Automatic Train Operation (ATO).  DAS is essentially an 
on-board system that provides the driver with advice to optimise 
the running of the train, with the aim of running precisely in a 
planned timetable path, avoiding early (or late) arrival.

The benefits of this approach include: 

• Energy – reduced consumption and carbon emissions;
• Running through junctions at optimum speeds;
• Safety – fewer signals approached at red (danger).

Connected Driver Advisory Systems (C-DAS) offers additional 
benefits over stand-alone DAS, making use of real time 
information from the control centre to optimise train speeds 
while taking account of other train movements in the area. The 
organisational interfaces between the IM and the train operators 
also need to be considered, with back office systems linking the 
IM’s TMS and the operators’ DAS servers appearing to offer the 
best solution.

JR East Traffic Management
JR East Traffic Management Systems have evolved from remote 
control and centralisation to deliver staff savings to the present 
state where regional lines, high density lines and Shinkansen 
routes generally use centralised traffic control plus automatic 
route setting.  The extent to which some elements of operational 
control are de-centralised varies between types of applications.  
Future developments are planned to address the more 
challenging high density operations in cities such as Tokyo, where 
consideration is being given to both ATACS and CBTC solutions.

Many attendees found the style of working lunch during the seminar rather different than those they are used to.
Photo, Ian Mitchell.
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Technical visit
The second day of the event was a technical visit to the see the 
ATACS train control system in service at Sendai, nearly 400 km 
north of Tokyo. The journey enabled visitors to sample Japan’s 
high speed Shinkansen train service which takes just 1½ hours to 
cover this distance.

At Sendai we visited the train depot where the ATACS-fitted 
trains are maintained, and one of the lineside equipment rooms 
containing the ground controllers and interfaces to trackside 
equipment and radio base stations. The detail of the installation 
was presented by JR East and their suppliers - Hitachi for the 
wayside equipment, and Mitsubishi for the onboard and radio 
systems.

The visit to Sendai coincided with the ‘cherry blossom’ season 
in this part of Japan, so on the way back to the station the coach 
visited a local park to admire the trees.. Finally, on the return 
train ride we stopped on the outskirts of the Tokyo conurbation 
at Omiya where JR East have a most impressive railway museum 
with more than 40 items of rolling stock on show. These range 
from Japan’s first steam locomotive, imported from Britain in 
1871 to first and second generation Shinkansens of the 1960s 
and 1980s. The museum had many interactive exhibits, some 
aimed at children who were able to experience driving trains — 
and hopefully obeying the signals.

An example of CPD
The seminar and technical visit is an excellent example 
of a learning opportunity to include in your Continuous 
Professional Development portfolio. In recording CPD it is 
important not just to list the events you have attended, but 
to reflect on the benefits you have gained and the follow-up 
actions you should be taking. The online tool Mycareerpath 
(at http://bit.ly/1Z36E55 ) provides a structure for recording 
this information.  

As an example here are Peter’s reflections on the Japan 
Seminar:

Benefits gained
I shall use the insights above to further develop and refine 
my course material for future training and publishing 
opportunities.

Follow up
There are some issues that I intend to research further:
• Level crossing obstacle detection systems;
• The competencies required to apply systems 

engineering techniques;
• C-DAS and the interfaces to TMS.

1. Detailed presentations on ATACS were given at Sendai.
2. Members paying close attention to train-carried equipment. 
3. In Japan it is traditional to remove outdoor footwear when 

entering a private home and the same applies to the ATACS 
signalling equipment room. 

4. ATACS display (top right) retro-fitted into existing train cab.
5. ATACS on-board equipment mounted under the train.
6. One of the interactive exhibits for children, JR East Museum.

   Photos, 1,2: Francis How;  3,6: Peter Symons; 4,5: Ian Mitchell.

1

2

3

4

5

6



IRSE NEWS |  ISSUE 223  |  JUNE 2016 19

International Technical Convention 2016:
Back from Beijing … are you going?

Ian Harman

housing), or places of great antiquity, such as the Forbidden City 
and the Great Gate Houses to the Old City. 

My hosts took me to visit some of the places that will be on the 
Guest/Partners programme, and I think they will provide a great 
insight into Chinese culture and history – but I will not go into too 
much detail now – that’s for you to discover for yourself!

Getting on and off a train can involve a bit of pushing and 
shoving, but I found people to be friendly. Quite often my fellow 
passengers would offer me a seat (am I that old?).  

I met with one of the Directors of the China Railway Corporation 
(Chinese Railways), and I was left in no doubt that the technical 
programme will be both informative and highly interesting.  
China has adopted some interesting approaches to train control 
systems, often adapted from other railways and applications. 

Like the guest/partner programme, the detail of the events and 
visits for the technical programme is not yet completely finalised, 
but you can find drafts of both programmes on the IRSE website 
— navigate to the Annual Convention page (under the Events 
tab), then click on the link to Documentation).

I also found time to visit the Great Wall to see what it’s like – 
there is an optional trip to it on Monday 10 October. The views 
from the wall will take your breath away.  It’s also breathtaking 
in the sense that it is a bit of climb to walk along it, so get in 
training now – it will be well worth it!

I really enjoyed my relatively brief visit to Beijing, and I am 
looking forward to going back there in October, both to take 
part in the technical programme – a unique opportunity – and 
to see more of the sights.  I do recommend that as many of 
you as possible try and get there too – I am sure you won’t be 
disappointed.  But book soon – it takes a little while for your visa 
to be issued.

Ian Harman is our Convention organiser, and he writes…

Members will be aware of the forthcoming IRSE Convention in 
Beijing from 10-14 October 2016, and that bookings can now be 
made to attend via the IRSE website.

I have just returned from a visit to meet with the Convention 
organisers in Beijing, so thought I’d update you on progress.

I had not been to Beijing before, and can say that I was a 
little bit daunted about visiting China, and what to expect – 
especially as I was travelling on my own.  Having reached Beijing 
International Airport, I chose to travel by public transport (the 
Airport Express and then the Mass Transit Railway) to the main 
Convention hotel (the Shangri-La), and found it quite easy to use.  

The ticket machines have an ‘English’ language option 
and all stations on the Airport Express and MTR have their 
names in Mandarin and English; all the on-board ‘next station’ 
announcements are also dual language.  The fares are very good 
value for money, at least by UK standards – a 5 Yuan fare (about 
£0.50, €0.65, $0.70) will get you quite a long way. Most trains 
have a glass door behind the driver’s seat, so if you travel in the 
front car you can get an idea of the state of the line ahead. 

The Shangri-La Hotel is very large, very impressive, and has 
good levels of service and hospitality.  It is situated on the West 
side of the City, in the suburb of Zizhu. In common with most of 
Beijing, most of the buildings around the hotel (and the building 
itself) are very ‘high rise’. However, the Shangri-La has a very 
tranquil garden where one can take refreshments or go for a stroll 
among the buildings and water features.

The architecture of modern Beijing is functional, in common 
with many cities.  But the concrete is interspersed with more 
traditional areas, such the ‘hutongs’ (alleyways with traditional 
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PROFESSIONAL DEVELOPMENT
CPD — benefit or chore?

Elaine Clark, Professional Development Manager, IRSE

In previous articles about CPD we have primarily focused on 
the what and the how; but there’s one fundamental question we 
have yet to consider: why bother? Many people see the formal 
requirement to do CPD as a chore; so what are the benefits of 
undertaking and recording your CPD?

Perhaps the first one is discipline. By systematically thinking 
about your CPD and recording what you have done it provides a 
structure for your future development and helps you to plan what 
you need to do next. These are useful skills we all need in our 
day jobs!

Next, it enables you to keep up with the latest developments 
both in engineering and more broadly. In today’s world, where 
the next smartphone is obsolete almost before it hits the shelves 
there is an ever increasing need to keep abreast of developments 
and innovations. The rail industry faces many challenges in the 
coming years, all of which have implications for the knowledge 
and skills of those people working in it. This ranges from the 
introduction of new technologies and new rolling stock, including 
the ‘Digital Railway’ through to improving productivity and 
safety, and reducing costs. By keeping up to date with latest 
developments you will be well placed to play an important role in 
our future railway - and conversely, you would be unwise to make 
yesterday’s technology the foundation of your future career.

In our highly regulated and safety critical industry another 
benefit of CPD is the support it provides to proving and 
maintaining competence. Many companies now have 
competence frameworks or standards against which they monitor 
and assess their workforce. Systematically reviewing your current 
competences and identifying which ones need to be developed 
either for your current role or a potential future one will put you 
in a good position when it comes to that annual appraisal or next 
job interview. 

Finally, there is the issue of professionalism. As engineers 
we have studied and worked hard to gain membership of our 
Professional Engineering Institution and in many cases to gain 
UK Engineering Council recognition (or the equivalent in other 
parts of the world). None of us would expect to visit a hospital 
and be treated using out of date techniques, nor would we 
want to fly on a plane where the pilot hadn’t learnt about the 
new instrumentation he/she would be using – so why should 
railway engineering be any different? IRSE members have a 
crucial role to play in driving the industry forwards and we have 
a responsibility and duty to behave as the professionals we all 
aspire to be. 

AUSTRALASIAN SECTION
Annual General Meeting

Tony Howker
The 2016 Annual General Meeting of the Australasian Section 
was held on 8 April 2016 in Adelaide, South Australia as part of 
the 1st Technical Convention Programme of 2016. (The details 
of this Technical Meeting will appear in a further issue of IRSE 
NEWS) The AGM meeting commenced at 1022hrs. There were 
69 eligible members out of a total of 127 in attendance.  Glenn 
Miller, Vice -Chairman of the Section chaired the meeting in 
the absence of the Chairman, Peter McGregor with the country 
Vice-President, Steven Boshier and the Treasurer Geoff Willmott 
also in attendance. The minutes were taken by the Secretary, 
Les Brearley. 

The Chairman opened the meeting by welcoming the members 
to the AGM and listing apologies that had been received for 
absence. The minutes of the previous AGM held on 20 March 
2015 in Geelong were confirmed as were the Committee Reports 
and Financial Statements that were received. A special resolution 
that slightly changed the rules was then put to the meeting and 
carried. The Chairman then announced the awards for 2015.

The Shining Light Award for the best weighted grade average 
in the Graduate Diploma of Signalling and Telecommunications 
course at Central Queensland University was awarded to 
Zdenka Wright. The award consisted of a plaque and a cheque 
for $2,000. 

The Byles and Calcutt Award for the best paper presented by a 
younger member (under 35) in 2015 was not awarded this year, 
nor was the Semaphore Award for an outstanding performance in 
the IRSE Examination. 

Glenn Miller with Zdenka Wright — winner of the ‘Shining Light 
Award’ for the best result in the Graduate Diploma course run jointly 

by Central Queensland University and the Australasian IRSE.
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The Chairman’s Award was then given to Trevor Moore for 
outstanding work for the IRSE Australasian Section over many 
years.

Elections were then needed to determine the composition of 
the committee and other office bearers, so the meeting was 
adjourned at 1049 hrs to allow for the ballots to be counted. The 
meeting was then resumed at 1354 hrs to announce the results of 
the ballot.

The Chairman than announced the composition of the 
committee for 2016/2017. 

Officers:
Chairman   G Miller - Vic
Vice Chairman   K Sudareswaren - NSW
Secretary   L Brearley - Queensland
Treasurer   G Willmott – South Australia 
Country Vice President  R Baird  - Victoria

Committee:   
Victoria   B Luber, C Gash, P Burns , I Roulstone 
New South Wales  S Cotton, S Lemon, T Moore,  
Queensland  M Fynmore, G Gosh, P Huth,    
   K Karrasch, Y Griggs
South Australia  No Representative
Western Australia  N Hughes,  A Maharaj
New Zealand  J Skilton, A Neilson
Other members of the committee
IRSE Senior Vice-President (Now President) C R Page
IRSE Members of Council  P Symons, S Boshier
Past Chairman   P McGregor
Auditor    G Cumming 
    (not a committee member)
A Special vote of thanks was given by the incoming Chairman to 
ex-Committee members  A Howker and R Taylor, for all their hard 
work over the past few years.  

The AGM closed at 1357 hrs, a little later than previous AGMs!

Charles Page (IRSE Senior Vice-President at the time) presenting 
Glenn Miller (Australasian Chairman 2016/7) with his badge of Office 

at the Australasian 2016 AGM. AGM photos, Malcolm Menadue.

Trevor Moore being presented with the Australasian Chairman’s 
Award for many year’s assistance in the IRSE Australasian Section.

Australasian 2016/2017 Local Committee. 
Added back row (not in actual attendance for the day) from left to right:  Peter McGregor (Past Chairman), Peter Symons 

(Senior Vice-President IRSE), Yvette Griggs, Peter Burns, Arvind Maharaj, Garry Josh. Back row standing from left to right: Les Brearley 
(Secretary), Ian Roulstone, Trevor Moore, K Sundareswaren (Vice–Chairman), Steve Cotton, John Skilton, Stephen Lemon, Cassandra Gash 

(Chair Younger members), Paul Huth. Front Row Sitting from left to right: Glenn Miller (Chairman Australasian Section), Geoff Willmott (Treasurer), 
Robert Baird, Brian Luber, Steve Boshier  (Country Vice President and Council Member), Charles Page (Now President IRSE). Photo, Les Brearley.
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MIDLAND & NORTH WESTERN SECTION
March meeting: Hitachi ERTMS/ETCS and  

Traffic Management developments
Ian Mitchell

At a meeting held 
in Derby on 17 
March, Mohammad 
Sekanderzada and 
Miki Morifuji of Hitachi 
gave a presentation 
to Section Members. 
Hitachi is a global 
company with a long 
history in the railway 
supply industry in 
Japan, and in recent 
years they have 
been expanding into 
international markets. 
They are now strongly 
established in the UK 
with a rolling stock 
factory in the North East and offices in London and Derby. 

Mohammad Sekanderzada began the presentation by 
describing Hitachi’s development of ERTMS/ETCS onboard 
systems. Hitachi’s philosophy is never to promise to deliver 
a product until it has been thoroughly developed. Their 
successful entry into the UK rolling stock market began with 
a test train to demonstrate compatibility of Hitachi’s traction 
systems with UK infrastructure, and a similar philosophy was 
adopted for ERTMS/ETCS. The onboard system was first 
tested for compliance with the European standard (Version 
2.3.0d) at the Multitel test laboratory in Belgium, and then 
installed on a Network Rail Class 97 locomotive and operated 
on the Cambrian line in the UK. Since then it has also run on 
the ERTMS National Integration Facility test track at Hertford, 
so interoperability with both Ansaldo and Alstom trackside 
equipment has been demonstrated.

This initiative has paid big dividends, Hitachi now has one of 
the largest ETCS order books in the UK – over 300 on board 
systems for Hitachi IEP trains ordered for the East Coast and 
Great Western lines and West of England. A smaller contract 
based directly on the demonstration locomotive is installation  
on two Class 37 diesel locomotives for West Coast Railways. 

Hitachi is also playing a significant role in the development 
of the new Baseline 3 version of ERTMS/ETCS, through 
participation in an EU funded project to validate the test 
sequences that will be used to certify onboard systems to the 
new Baseline 3 standard. The IEP trains under construction are 
initially equipped with onboard systems to 2.3.0d, but a contract 
variation for an upgrade to Baseline 3 is expected in the near 
future.

Miki Morifuji, who is based in Hitachi’s new Derby office, 
took over to describe Hitachi’s involvement in railway Traffic 
Management Systems (TMS). In Japan, Hitachi systems control 
81% of the whole main line network, including all of the high 
speed Shinkansen lines. The number of passenger journeys in 
Japan is equivalent to the whole of Europe, with average train 
delays of only 0.8 minutes (0.3 minutes on high speed lines). 
The Hitachi TMS for the Tokyo area controls 1,200 km with train 
headways down to 2 minutes. 

Hitachi responded 
to Network Rail’s 
specification for a 
TMS in the UK, and 
was one of three 
suppliers selected in 
2013 to demonstrate 
their systems through 
simulation of typical UK 
route network. Hitachi’s 
‘model office’ was based 
on the Leeds area, and 
ran for several months 
of trial operation by 
signallers and controllers 
from across the UK. After 
some disappointment 
when Network Rail 

cancelled the procurement of the planned national roll-out of 
TMS, Hitachi were awarded a contract to supply a TMS for the 
Thameslink project in London.

The philosophy behind the Japanese approach to TMS is 
precise planning of a conflict free timetable, and real time 
re-planning using a train graph tool to eliminate conflicts that 
arise due to out-of-course working. This approach is seen as 
vital if the Thameslink timetable of 24 trains per hour through 
the core central London section is to be achieved. Planning the 
arrival of trains at the junctions where traffic flows merge on the 
approaches to the core will be critical. As these routes are not all 
controlled from one control centre, the TMS will operate in two 
different modes.

• Interfaced TMS at the Three Bridges Rail Operating Centre 
(ROC), where the replanned timetable will be automatically 
implemented by automatic route setting (ARS);

• Isolated TMS at other Signalling Centres, where terminals 
will be provided to advise signallers on how to regulate 
approaching trains.

In addition, TMS planning facilities will be provided across the 
whole area, with planning terminals and information displays 
installed in control offices, stations and other locations.

Future development of TMS is envisaged as part of the ‘Digital 
Railway’ initiative, including interfaces to driver advisory systems, 
depot management systems and much better provision of 
customer information.

An interesting question and answer session followed, including 
discussion about whether tactical decisions making in ARS is 
needed to complement  strategic decisions in a replanning 
tool, and the differences between UK and Japanese railway 
organisation and the impact on timetable planning timescales 
and quality. 

The IRSE President, Andrew Simmons, who was visiting the 
section, gave the vote of thanks. The meeting continued the 
recent trend of good attendances for Derby meeting with an 
audience of just under 50 members and visitors – fortunately our 
hosts Signet Solutions now have a larger meeting room which 
proved to be an ideal venue.

Hitachi’s TMS demonstration office in London. Photo, Hitachi.


