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In the May edition of IRSE NEWS Peter Symons (our President) identified various ways 
in which you can become more involved with the IRSE – your Professional Institution.

Throughout the world your Institution survives and thrives because of the incredibly 
valuable input from dedicated and unsung volunteers. They give their time to serve 
on committees, in Local Sections, on Council, supporting IRSE Licensing, professional 
engineer registrations, arranging events, producing papers and articles for publication 
or presentation, and of course, producing IRSE NEWS!   We always need more support 
(volunteers), and if you are currently not actively involved in the IRSE, please think about 
what you could do to contribute.

One of the unique features of our industry is we have to keep older technologies 
running reliably and safely long past any originally forecast life expectancy.  More 
challenging still, in many cases that old equipment has to work alongside and with the 
latest state-of-art technologies.  Whilst we must rightly focus on the future like ‘Big 
Data’, and what new technologies and systems can offer, we must also not forget the 
fall-back when those fail. And today the rail industry around the world still depends 
upon systems running many diverse ‘legacy’ technologies, such as 300/600 baud 
modems, very old relays, 600Ω telecom DC and AC copper circuits (land-lines).

The IRSE’s membership has a very wide age range and diverse skills profile. But 
younger engineers often don’t get taught about older technologies, and conversely 
older engineers may sometimes struggle with understanding the very latest 
technologies.  So here is a way that you might help (whether you count yourself as 
younger or older!).  Why not consider writing a short item for IRSE NEWS about a 
specific technology or system (old or new)?  It could be generic or specific, technical 
or largely non-technical, but base it on your experience and knowledge, and choose a 
topic that others will benefit from reading about. 

And if writing articles is not your strength, you can still help simply by spreading 
the word about the IRSE and why it is worthwhile being a member – such as by 
putting up notices about events on your company notice boards, using your internal 
communication channels, and making use of social media.

Gary Simpson, Junior Vice President, IRSE

Front Cover:  Against the magnficent backdrop of the Alps, members 
of the IRSE Swiss Section wait on the platform of Chigny Station as 
their special MBC train arrives. Photo George Raymond.
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NEW PRESIDENT

A Word with Peter Symons

How did you come to be part of the railway signalling 
industry?
I finished my HND in Electronic Engineering from Bristol 
Polytechnic and started looking for a job. My friend had a 
spare room in a share house in Mill Hill so I looked for jobs in 
North London. After several interviews with firms in the area, 
GEC-General Signal offered me a job as Signalling Application 
Engineer Grade I and the rest as they say is history.

What were your initial impressions of railway 
signalling?
As a 22-year-old, I seemed to spend an awful lot of time in the 
design office honing my pen and ink skills designing locations, 
(this was well before the advent of CAD). I was also regularly sent 
to Scotland as “arms and legs” for testing and I remember being 
sent, on my own, on a long walk westwards from Haymarket 
Edinburgh, with a mission to tighten all the location 2BA back 
nuts, to improve post commissioning reliability. Along with 
being meggered, watching relays, and assisting with point 
commissioning, this turned out to be quite useful experience, 
although it did not always feel that way at the time.

How did you come to join the IRSE?
I was told I was going to an IRSE meeting at the IEE and I 
needed to complete the IRSE application form as a Student 
Member.

Why did you decide to emigrate to 
Australia?
This defining event happened in 1977 with 
a job advert in the Daily Telegraph. 

I grew up in Newquay, Cornwall and 
had been influenced by friends who had 
been to Australia, plus the whole idea 
of sunshine appealed, along with the 
trebling of salary. The interview with 
Tony Howker was held at Chippenham 
where my signalling knowledge was 
severely tested. The advert from what 
became Westinghouse Signals Australia 
(WSA) also motivated about 10 of my 
work mates in Borehamwood to also 
end up in Australia, thus I ended up 
with a ready built network.

My trip to Australia was my second ever flight and I arrived 
on Anzac Day 1978, which was a bit of a culture shock, but still 
managed to go for a swim in 22°C weather – surprisingly there 
were not many people at the beach in April. The following year I 
had acclimatised and was sensibly wearing a jumper.

The following day I reported for work at Sydney Signal Box, 
where I ended up for the next two and a half years, and was 
introduced to my bell testing team, who were mainly engineering 
students, and there I was for the first time a Test Engineer in 
charge of a team, in a foreign land. 

How much do you think mentorship helped with your 
career development?
Well I would not describe it so much as formal mentorship but all 
of my various bosses over the years have provided guidance and 
support.

I really grasped the principles of interlocking through my 
exposure to setting to work and doing modifications to free-wired 
relay interlockings in Sydney. Dave Carden and Howard Revell 
were the senior test engineers and their patient explanations 
helped me immensely. 

Another example where senior management support was 
crucial was when I was the responsible manager for a resignalling 
scheme that had just been commissioned, that was compromised 
by a set of points moving under an empty passenger train, luckily 
with no derailment. 

The background was that this was the first SSI project 
engineered in Australia by WSA and due to the size of data it 
had been split into two separate interlockings. NSW route setting 
included complex overlap conditions and the data due to timing 
considerations was split into multiple parts. An error in a portion 
of data that dealt with start up of the interlocking had slipped 
through the checking and testing process leading to the points 
becoming free to move under the train. Needless to say the 
inquiry by the State Rail Authority was a particularly harrowing 
experience for me but I was well supported by my managers.

A pivotal career moment was when WSA’s Ray McCutcheon 
(GM) sponsored my enrolment in a part time MBA course. The 
four years that this took was extremely challenging to say the 
least. Juggling studying, doing the day job, and of course family 

matters was not easy. 

However, the long-term benefits of 
improving my strategic thinking and 
management, taking responsibility 
for my own personal development 
and strengthening my contribution 
as a manager and leader have stood 
me in good stead.

What was your path to 
Corporate membership?
This turned out to be a bit of a saga, I 
first took the exam in 1976 after GEC 
sent me to Crewe for a preparation 
course, and remember this was in the 
era when you had to pass all three 
papers in one sitting, and I managed to 
pass one out of three. 

IRSE NEWS brings you an 
exclusive interview with the 
President.  Peter Symons 
took over at the AGM in 
London on Friday 21 April.  
We asked him to tell us a 
little about his background 
and to share some of his 
views about the profession 
and the institution, both 
now and in the future.
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The following year the preparation course was at Clapham 
and I passed two out of three, an improvement. I took it again 
in Australia in 1978 and passed a different two out of three, 
and finally in 1982 success, after some intensive Tony Howker 
tutorials, with three out of three. 

Noting that the present system of ensuring that candidates are 
prepared for success, and have a supporting statement to that 
effect, before attempting the exam has much to be said for it. 
There is no doubt that I needed four years industry experience 
to gain sufficient depth of knowledge and expertise to do the 
questions justice.

In 1983, along with my increased responsibility, experience and 
the exam result, I applied and was accepted as a member.

What has been your involvement with the Australasian 
Section?
It started when I sat in on a committee meeting as a proxy in the 
mid-1980s, and later on in 1989, I was elected to the Committee. 
I was Chair of the Australasian section in 1999 and subsequently 
Australasian Country Vice President from 2000 – 2012.

Serving the members of the Australasian section in various 
roles has been a privilege and incidentally aided my professional 
development.

You spent more than 21 years of your career at 
Westinghouse Signals Australia. What caused you to 
leave to become General Manager at ADtranz Signal 
Australia?
I had been approached by ‘head-hunters’ over the years but I 
considered that the positions offered were not materially better 
than my current position. However I think that it 
is important that you should 
always have a ‘Plan B’ in 
your back pocket particularly 
when working for a signalling 
contractor as the project 
situation can change quickly!

The life event that triggered 
my change in attitude towards 
leaving occurred on 23 
September 1999. I was on my 
way to ASPECT99 in London on 
Qantas flight QF1 when the plane 
crashed on landing in Bangkok. 
Luckily when the plane skidded off 
the runway it stopped just short of 
the golf course, and as a bonus I 
got to use the escape slide. Lesson 
learnt, you are not allowed to take 
hand luggage, and I had packed 
my phone. Now I make sure I always 
have phone, passport and valuables 
on my person for landing, just in case.

I realised that I had been very lucky 
and shortly after decided that life is 
short, so when presented with the 
opportunity to join ADtranz in Australia 
as General Manager Signalling I made 
the move.

So what happened next?
I was faced with a very different situation in having to deal with a 
complex in country and overseas based matrix type organisation, 
rather than my previous experience with a pretty straightforward 

Australian organisation. Whilst the ADtranz organisation had 
been established in Melbourne for a while there had been 
difficulties in actually delivering projects.

The takeover of ADtranz by Bombardier Transportation lead to 
me going from Sydney for numerous visits to Berlin to be quizzed 
about project status, both before takeover, and then again with 
the new management post-takeover. However I could see that 
the writing was on the wall and soon rather than building a 
business in Australia I was closing it down!

My current ‘Plan B’ now came into effect. I had always 
envisioned working on the client side of the industry but had 
thought this would be further in the future. So after leaving 
Bombardier in 2002 I set up my own company Tritun Pty Ltd to 
contract for work.

What work in more recent times have you found most 
rewarding?
Reflecting on the last ten years or so, the assignment that I 
enjoyed the most was as Chair of the Collaborative Development 
Group which defined ETCS Level 1 application rules for the 
RailCorp Automatic Train Protection Pilot Trial in the Blue 
Mountains west of Sydney.

My role was to facilitate and manage a group comprising 
RailCorp Subject Matter Experts and representatives from four 
different ETCS suppliers to develop the application rules, along 
with a Test and Evaluation plan and report on conclusions as a 
result of the trial.

How did you become involved with the Central 
Queensland University (CQU) Graduate Diploma 

in Railway Signalling and 
Communications?
Very much by accident, the Australasian 
Section had been trying to get a Post 
Graduate Diploma off the ground for 
many years. I had contributed along with 
many other members to the development 
of the course material and it was getting 
close to the induction of the first intake 
in 2004 but CQU had not managed to 
find a suitably qualified course tutor, so 
I said that I would do it. My involvement 
in the online course tutoring continued 
till February 2016 when the final 
cohort graduated. I found this 
period tremendously rewarding and 
incidentally very helpful with my own 
Continuing Professional Development, 
as the students’ final research 
projects were always on diverse and 
interesting topics.

Finally how would you sum up 
your career to date?
My career development has been 
opportunistic and not planned, 
I have ranged across design, 

testing, project engineering, management 
and training. I now am in the position of selecting assignments 
that suit my interests. I consider my willingness to take a lifelong 
learning approach has really paid off. 

The assistance given me by various IRSE members over 
the years has been of inestimable value. Now it is my turn to 
reciprocate as best I can as President.



IRSE NEWS |  ISSUE 234  |  JUNE 20174

RAMS

Wayne McDonald
Siemens, Australia

Is RAMS all BULL for electromechanical 
equipment?

This paper was originally presented at the Australasian Section 
AGM and Technical Conference held in March.

Introduction
One of the methods employed to assess the suitability of railway 
signalling equipment to fulfil a Railway’s operation, reliability and 
safety goals has been through type approvals.  The type approval 
process generally requires a supplier to provide an information 
pack (e.g. as recommended in AS 7702:2014) demonstrating 
adequate reliability and safety.  The rail organisation will then 
assess whether the product is suitable for use on its infrastructure.

Railway signalling equipment is vital (a failure could lead to an 
accident) or non-vital (a failure may be inconvenient but will not 
directly cause an accident).

Railways care about both categories as they impact on their 
business model and their certification.  An accident will have 
direct costs (associated with people injured or killed, repair or 
replacement of assets, managing delays) and indirect cost such 
as credibility and those associated with service disruption.  A 
failure that impacts running of trains will have costs of credibility 
and service disruption even when there is no injury or damage.

Rail regulators also impose safety conditions as a part of their 
accreditation of operators.  

A key component of type approval is evidence of a product’s or 
system’s Reliability, Availability, Maintainability and Safety (RAMS).

I have advocated the need for a single, professional, and 
independent type approval authority operating on behalf of all 
Australian railways and paid for by equipment suppliers.  Such 
an Authority would ensure a consistent and timely assessment 
of proposed equipment, undertaken once and available to any 
railway considering the equipment’s application.

We don’t have that now and probably won’t in the foreseeable 
future.  What we do have is assessment made by each railway 
with different processes and different emphases, generally to the 
application of Australian Standard AS 7702:2014 Rail Equipment 
Type Approval.  Personnel undertaking the assessments often 
do so as a secondary job function and may not have the time to 
develop a detailed expertise in this process.

Some of the first type approval assessments since the 
publication of this standard are for programmable electronic 
equipment, such as electronic (or computer based) interlockings.  
Initial standards such as the railway specific RIA 23 and the 
general IEC61508 [2] have progressed to a current set of railway 
specific standards that are now widely used across the rail 
industry.

• EN50126-1, Railway applications. The specification and 
demonstration of reliability, availability, maintainability and 
safety (RAMS).

• EN50128:2011 Railway applications. Communication, 
signalling and processing systems.  Software for railway 
control and protection systems.  

• EN50129:2003  Railway applications. Communication, 
Signalling And Processing Systems. Safety related 
electronic systems For signalling.

Typical electronic equipment for signalling – Westrace Mk2. Typical electromechanical equipment – the M63 Mk3 point machine.

RAMS or BULL? The term ‘bull’ in this context may be unfamiliar to 
some readers. It is an early 17th century term, still widely used in 
some English-speaking countries, meaning “stupid or untrue talk or 
writing; nonsense”.
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The impetus for this paper has been the misapplication of 
RAMS for electronic and programmable electronic systems 
and the many requests for RAMS information for mechanical 
or electromechanical equipment that are phrased in terms only 
appropriate to electronic or programmable electronic systems.  
The models used are inappropriate and just plain wrong when 
applied to electromechanical and mechanical equipment.  Result:  
the indicators are inappropriate!

The objective of this paper is to encourage use of appropriate 
and meaningful indicators, and how they are meaningfully 
used, in type approval and general assessment of the RAMS of 
mechanical and electromechanical railway signalling equipment.  
Meaningful indicators are essential to ensure safety So Far As 
Is Reasonably Practical (SFAIRP) as required by the national rail 
regulator.

 This paper specifically looks at the application of RAMS 
parameters, Mean Time Between Failures (MTBF) and Safety 
Integrity Levels (SIL) for mechanically based equipment and how 
they might be used so as not to be, colloquially, “all bull”!

The case for MTBF
Mean Time Between Failures or MTBF is a measure of the 
reliability of repairable equipment.  

MTBF is the predicted elapsed time between inherent, random, 
failures of a system during operation.  The higher the MTBF, 
the higher the reliability.  It may be used in the rail industry as 
part of a safety assessment and in development of the Technical 
Maintenance Plan (TMP) including spares management.  It is 
often requested when purchasing or approving equipment as an 
input to whole of life cost analysis.

Vital systems are designed such that failures result in a safe state 
(right side failures) where functionality may be degraded but 
there is no direct impact on safety that could lead to an accident.  
Analysis can also use MTBWSF (Mean Time between Wrong Side 
Failures) for potentially unsafe failures or MTBHF (Mean Time 
between Hazardous Failures). 

Related measures are:

• Mean Time To Failure (MTTF) for non-repairable equipment.
• Mean Time to Repair (MTTR) for equipment that can fail.
• Availability for estimating the probability that a system is 

operable, even in the event of failures.

MTBF can be combined with spare parts lead time to estimate 
a spares holding that is sufficient to meet any failures but not 
excessive resulting in unnecessary stock.

MTBF can be combined with MTTR to estimate the costs of 
failure – that is the cost of executing a repair plus the cost of loss 
of opportunity due to failure.

Component MTBF can be used with MTTR in a reliability model 
of systems with redundancy to estimate the system availability 
or the percentage of time that a system will be delivering its 
required service.  Redundancy means trading off reliability 
(because you have more components) to achieve a higher 
availability.

MTBF is an estimate.  Reliability is a probabilistic analysis and 
it cannot accurately predict single failures.  A probabilistic tool 
requires an accurate model to give accurate estimates – but more 
of that later.  Users should understand the scope and limitations 
of the models when using these predictions.

MTBF is only based on a subset of system failures – those 
outside the boundary of the model are not captured so they are 
not in the resultant estimates.  Examples of factors outside of 
the model (and, by definition, not included in the prediction) are 
design flaws, endemic component failure and excessive stressing.  
Therefore, the actual failure rate may be higher than shown by 
MTBF.

Reliability model for MTBF
The classic model for electronic related systems is the Bathtub 
curve shown in the diagram below.  It has three dominant 
sections:

• Initial high failure rate caused by component infant 
mortality.

• A constant failure rate during the lifetime.
• An increasing failure rate as end of life (wear out) is 

approached.
Infant mortality is basically caused by manufacturing defects 
in components or installations, and can be managed with a 
controlled burn in period in the factory after manufacture or even 
prior to commissioning in an installation.  The infant mortality 
is not reduced, but it is quarantined from operational service.  
Signalling companies will often install and run equipment for 
several days prior to commissioning.  The defects period does 
not start until commissioning.

<1 month

Infant 
Mortality

> 5 years

Wear out

10 – 30 years

Random 
Failure

The Bathtub model.
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RAMS
The constant failure rate section assumes a random failure rate 

of each component.  Different components will have different 
failure rates.

The actual component failure rate is not a simple value.  It is 
impacted by factors including:

• Temperature.
• Vibration and shock.
• Humidity.
• Micro-climate around the component.
• Operational stress – e.g. voltage on semi-conductors, ripple 

current in capacitors.
The conditions adopted have a large impact on the result – it is 

only valid to compare results under identical conditions, yet this 
is rarely specified either in requirements or by suppliers.

This is the dominant section of the curve and it is what 
prediction is based on.

The wear out phase is very dependent on component type and 
to a second order, manufacture.  Some components have virtually 
no wear out, e.g. resistors run within their ratings, while others 
wear out earlier and are more predictable (e.g. electrolytic filter 
capacitors).

Wear out may be catastrophic where an item ceases to work or 
the performance is seriously degraded (e.g. light intensity of a 
LED signal).  

The MTBF model can be specified mathematically by Weibull 
plots.  These equations are interesting mathematically, and may 
be useful if providing analysis over the whole life.  It is more 
common to ignore the Burn In and Wear Out phases and to 
concentrate on the much longer constant failure rate.  They are 
beyond the scope of this paper.

It is important to recognise that these models only consider the 
random failures of the assembly.  Design deficiencies, endemic 
component failures, software errors, effect of transients, etc. are 
outside the model and will not be included in the results.

The implications for using the data are:

• Equipment or sub-assemblies should be fully burnt in 
before being placed in service.

• The MTBF should only be derived in the constant failure 
rate phase.

• The estimates of failure rate are only valid between the 
Burn In and Wear Out phases, and not within them.  For 
example, if wear out commences at 25 years, and the MTBF 
is 100 years, you cannot apply the MTBF into the wear out 
phase.

• Comparisons are only valid under identical conditions.
The reliability estimates are only valid when the model accurately 
describes the performance, and the values are used within the 
appropriate model limits.

The operational environment will affect the model.  A rough 
guide for temperature is that an increase of 10°C will halve the 
reliability.  Temperature variation, humidity, vibration, shock 
loading and altitude, along with other factors all impact reliability.

The implications are:

• You need a consistent environmental specification.
• The impact of the environment is not well defined 

(including diurnal and seasonal variations) and may result in 
considerable variation from estimates.

• All comparisons should use identical environmental 
conditions.

• The failure rate does not change with use or during the 
normal use phase.

Estimation of MTBF

MTBF may be calculated (really estimated) based on data base 
parameters of its components or deduced from measurements.

Designers can estimate an assembly’s MTBF by aggregating the 
failure rates of each component.  Component failure rates are 
typically provided as empirically derived tables with the major 
sources being MIL STAN 217F [4] and Telcordia [5].  These data 
have values for temperatures, environment and quality factor (but 
how do you assess that?).

Manufacturer Supplied Data can be more realistic and 
can even be substituted for either of the above data sources.  
However, mixing data sources makes it difficult to attain a 
consistent estimate and to apply correction factors.

Today, many people use commercially available software tools 
to select components and perform the calculations.

The source data quality has large effect on results.  For example, 
comparison of MIL STAN 217F and Telcordia based analyses 
shows significantly different results.  These can be three or more 
times different.  Good practitioners will also estimate and apply 
the micro-climate of the component – e.g. is it heated by another 
component, is it running near maximum limits?

An alternative method of deriving the MTBF is by measurement.  
The basis of this is measurement of in service time and number of 
failures of a significant population of the assembly, where

MTBF =  ∑ time in service/number of failures

This simple approach requires high population with significant 
failures for accuracy.

What is a significant population?  Some commentators 
suggest 10% or greater failures.  This sort of failure rate is 
totally unacceptable in a railway signalling system (and other 
applications) so practical data is not available!

Practical data will generally not have a significant number of 
failures.  Instead, we can make probabilistic estimates based on  
𝛸2 (Chi Squared) distribution.  

This is simply a mathematical model that describes the 
relationship between the actual failure rate of a given device and 
the observed failure rate of a limited sample of that device.  It is 
generally accepted that the Chi-squared distribution is the most 
appropriate model for calculating failure rates from the relatively 
small numbers of failures observed when testing electronic 
components. 

At the time of taking a sample it could be that a another failure 
is about to be added to the small sample currently collected.
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Where

T = total accumulated service hours

r = total number of failures

α = 1 – confidence level

𝛸2 is determined from tables or spread sheet

The higher the confidence limit, the lower the estimate.  

This analysis allows generation of an upper and lower limit 
based on the confidence limit that is selected.  It is normal to use 
the lower confidence limit but in doing so we should be aware 
that there is a significant probability (1 – confidence level) that 
the results will be better than estimated.

As an example:

A particular product has:

• 100 units installed for two years.
• 50 units installed for one year.
• 3 failures over the two years in service.
T, Total accumulated service hours is

 8760 *(100*2 + 50) = 2,190,000 h

r, total number of failures = 3

The one sided 60% confidence limit is 524,518 h

and the two sided limits are 397,096 … 1,426,669 h

Changing the confidence limit to 90%, the figures become  
327,806 h one sided and  282,447 … 2,678,272 h two sided.

The simple calculation, just based on failures and operational 
time, is 730,000 h, a more reliable result.  

The point is, presenting the same data in different ways gives 
vastly different results.

There are often difficulties in obtaining accurate data from in-
service records because of assumptions such as:

• Identical conditions for all the population, 24 hours a day, 
365 days of a year.

• Identical stresses for all the population.
• Operated within lifetime.
• Faulty components replaced and  the product is returned to 

service.
• Endemic faults are ignored.
• All failures are promptly identified.
• Each installation is operational for the same cycle (or for 24 

hours a day).

An in-service analysis, even without consistency of these 
assumptions, is invariably much more accurate than theoretical 
analysis.  It is not unusual to see a practical MTBF ten times a 
theoretical estimate.  This emphasises the need to compare 
under identical conditions.

Estimation of Availability
Availability is about the proportion of time that a system is 
functionally operational – the probability that a system will work 
as required when required during the period of a mission.

Modern railways are operated at high utilisation and a low 
availability can impact the ability to move trains which can then 
result in loss of income or imposition of penalties.

Availability can be improved with combinations of condition 
monitoring (particularly predictive condition monitoring), high 
reliability, low mean time to repair, and system redundancy that 
can transfer control to a standby unit until the original is repaired.

Availability is expressed as a fraction of total time that the 
system is available for use.  
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Increasing availability by adding redundancy will usually reduce 
the reliability (more components means more failures).

Electromechanical
Can the failure rate of Mechanical and Electromechanical 
equipment be legitimately estimated and used in the same 
way as electronic systems?  Let’s start by taking a look at some 
examples that you will be familiar with:

• A new motor vehicle comes with a recommended service 
regime and warranty.

• Service is recommended at x kilometres or y months, 
whichever occurs first.

• The recommended service includes lubrication and periodic 
replacement of certain parts.

• Warranty is limited to a kilometres or b months, whichever 
occurs first.

• Some components carry shorter or even no warranty.
Cars are not run forever.  They typically end up at the wreckers 
after 10 to 20 years.

Photocopiers are designed with replaceable components.  Items 
like the drum are to be replaced after z copies.  

The lamps of data projectors have a timer that recommends or 
forces replacement after c hours

Moving parts wear.  Wear leads to degradation and ultimately 
leads to failure.  These components start life in a wear out, rather 
than random failure stage.

The examples given recommend preventative maintenance 
at time and use intervals.  Failure to correctly execute that 
maintenance will result in an increased failure rate.

Now compare this with two precepts of the random failure 
model for electronic systems:

• If failures occur only randomly, preventive maintenance 
makes no sense at all because preventive maintenance 
addresses predictable failures. 
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• A consequence of constant failure rate is that products 

don’t get older, they are quasi always new. Random failures 
not only means that future failures are unpredictable, it also 
means that there is no way to determine how long units 
have already been running without failure. In other words, 
in the random failure model there is no way to distinguish 
between older units and new unit.

Consider some of the mechanical equipment that we are aware 
of.

There are factors that affect wear that can lead to failure.  These 
include
• Number of operations – increasing operations increases 

wear.
• Lubrication – absence of correct lubrication increases wear.
• Environment – extremes of temperature increases wear.
• High stress – a car driven aggressively will have more wear 

than one driven gently.  
• Type of operation – a 2 km trip to the shops every day may 

produce more wear than a 25 km drive down the freeway.
• Quality of maintenance – not to recommended cycle, poor 

quality increases wear.
• Failure to replace wearing components will lead to failure.
• Failure of seals–when does this become a failure – e.g. oil 

leak in a car.
• Complexity – is it the point machine or the points.
• Type of failure.

This is all different to the model for electronic sub-assemblies 
that have:
• Constant random failure rate.
• Absence of incremental wear.
• Absence of maintenance.
• Absence of stressors.
• No impact from type of service.

Despite the lack of standards for mechanical components, MTBF 
calculations are sometimes performed for mechanical equipment. 
These calculations are even more uncertain than those for 
electronic equipment. They are very often based upon rough 
estimations, comparisons with similar equipment, engineering 
judgment, parametric approaches, etc., or on the so called 
NPRD-1995 catalogue (Nonelectronic Parts Reliability Data), 
published by RiAC. While the successor NPRD-2011 is obviously 
newer, its coverage (number of different component types 
addressed) is significantly lower than NPRD-1995.

The occurrence of a failure of mechanical equipment has very 
little to do with time, other than for a device that is running 
continuously.  Point machines, train stops, relays, derailers do not 
run continuously.  Equipment needs preventative maintenance 
and even then is always on a wear-out phase.  The failure rate is 
not random and the use of MTBF is nonsensical. 

Other items, e.g. signal masts, signal housings or location cases 
do not move at all.  In fact, they are just there.  They don’t suffer 
random failures.  There is almost nothing to wear out and nothing 
to fail.

Consider other measures.  A more realistic measure might be 
Mean Operations Between Failure, MOBF.  MOBF recognises 
a causal relationship between wear and number of operations.  
A bearing, a seal, a contact will have a relationship between 
the number of operations and a failure.  This figure requires 
executing of a maintenance and replacement regime that 
eliminates wear out failures by repair or replacement before 
failure can occur.  

There is historical context for MOBF.  For example, Q relays are 
given a nominal rated life between overhaul of 1 M operations.  
We recommend a major maintenance for point machines after 
500,000 operations.  These are crude counts as they do not 
take account of stressors or environment that will impact those 
operations.

Can we then relate the maximum maintenance period to 
failures?  A well planned and executed maintenance regime 
performs maintenance – lubrication, replacement of worn parts, 
attending corrosion or whatever – in time to prevent failure.  The 
effect of maintenance can be to return the equipment to an as-
new condition so the probability of failure is reduced.

This needs to be superimposed with the other functions that 
can contribute to failure.  Is the equipment used sufficiently to 
maintain the lubrication?  Is the system sufficiently stressed to 
increase wear – e.g. points out of alignment will impose higher 
forces on a point machine that will increase wear and lead to 
earlier failure if not appropriately maintained?

There is also a question of whether there is random failure in 
mechanical equipment.  There certainly can be infant mortality 
due to manufacturing defects.  It is doubtful if there is a random 
failure mechanism.

Estimating mechanical failure
Many texts have been published on estimating reliability of 
electronic equipment.  There are few that address mechanical 
reliability.  One of the few texts is Handbook of Reliability 
Prediction Procedures for Mechanical Equipment, published by 
the Naval Surface Warfare Centre [1].

This handbook proposes a method of evaluation of the 
component, performing a FMECA and FTA, use of empirically 
derived equations to estimate the wear under the lubrication, 
stress, impact and environmental conditions of each component 
and amalgamating them into a final figure assuming continual 
operation.  Equations such as 
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need to be evaluated for each component (don’t try and 
understand what it means without reading the complete text).  
The equations are different for different items and complex.  
It is not intended to work through any of them here – one is 
presented as an indication of complexity.  

However, a rail environment rarely has the resources for such an 
analysis and, in any case the intention is to replace wearing parts 
before failure.

A second method of estimating failure rates is the use of 
empirical measurements.  This requires access to quality data 
that is not normally available to the equipment designer as 
such equipment is typically maintained by the railway.  The 
empirical data ideally includes environmental, stresses and 
maintenance. Such data can assist to confirm the Manufacturer’s 
recommendations on maintenance and inform the technical 
maintenance plan.

A third approach is use of condition monitoring.  Even simple 
condition monitoring systems can provide early warnings of 
system degradation that enable maintenance to be performed 
prior to a failure.  Aggregation of the outputs can then be used 
to inform the recommended maintenance cycles to prevent 
failure.
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Summarising mechanical failure estimates
The model for MTBF used for electronic and programmable 
electronic systems is inappropriate for electromechanical 
equipment and cannot be relied on to deliver useful data 
for management of preventative and reactive maintenance.  
Other models that take account of wear under operational 
conditions and routine maintenance to address the wear prior 
to the faults that the wear can cause will provide more useful 
outcomes.  Equipment that operates on demand, such as point 
machines, may be able to take a simplistic approach of Mean 
Operations Between Failure when combined with an appropriate 
maintenance regime.

The case for Safety Integrity
SIL ratings
Fail Safe was the requirement when I first started work in the Rail 
Industry – today that definition has been refined.  There is an 
acknowledgement that Fail Safe implies an absolute where there 
are no absolutes.  There never is absolute safety.  Murphy’s Law  
“If anything can go wrong, it will” applies to railway signalling 
just as much as other life.  The development of railway signalling 
is predicated on providing protection against things that cannot 
possibly go wrong – but have!

The criteria now for adequately safe programmable electronic 
systems is often summarised in Safety Integrity Level or SIL, and 
supported by a Safety Case Report summarising and referencing 
the evidence for the claim.  The claim may be corroborated by an 
Independent Safety Assurance Assessor.  

Safety integrity level (SIL) is defined as a relative level of risk-
reduction provided by a safety function, or to specify a target 
level of risk reduction. In simple terms, SIL is a measurement of 
performance required for a safety instrumented function (SIF).

Safety Integrity has been widely adopted in Europe and those 
countries that follow the European practice.  North America has 
often taken a different path where developers and users agree 
on the set of processes deemed adequate for the intended 
safety application.  This can, and has, created difficulties when 
migrating safety critical and safety related products from North 
America for Australia.  This paper does not address the North 
American approach.

The requirements for a given SIL are not consistent among all of 
the functional safety standards. In the European railway functional 
safety standards based on the IEC 61508 standard [2], four SILs 
are defined, with SIL 4 the most dependable and SIL 1 the least.  
A SIL is determined based on quantitative factors in combination 
with qualitative factors such as development process and safety 
life cycle management. 

SIL is not an absolute that can be directly measured – it is 
also probabilistic in its reliability and availability assessments 
and demands or recommends best practice development and 
safety processes.  It goes beyond probability computation 
with the higher SIL levels requiring or recommending specific 
implementation of design, verification and validation techniques 
and system architecture.  The combination of all of these can 
reduce the residual risk to an acceptable level.  Perhaps, more 
importantly, it provides a simple reference for those responsible 
in implementing safety system and needing to demonstrate that 
the system is adequately safe for the application.

The standards and many texts provide detailed information of 
SIL as applied to Railway Signalling.

IEC 61508 is concerned with functional safety, achieved by 
safety-related systems that are primarily implemented in electrical 
or electronic or programmable electronic (E/E/PE) technologies, 
i.e. E/E/PE safety related systems.  
EN50128:2011 Railway applications. Communication, signalling 
and processing systems. Software for railway control and 
protection systems. This European Standard is applicable 
exclusively to software and the interaction between software 
and the system of which it is part.
EN 50129:2003 Railway applications. Communication, 
signalling and processing systems. Safety related electronic 
systems for signalling. EN 50129 does not allocate SILs for 
electromechanical, hydraulic or pneumatic equipment and 
provides little specific guidance.
Today, suppliers are frequently asked for a Safety Integrity Level 

of electromechanical equipment – e.g. “what is the SIL of your 
point machine”, expecting an answer of SIL4 as applicable to a 
product that could cause a serious accident if it malfunctioned.  
It is a question that cannot be answered based on current 
standards.

The problem with applying SIL to mechanical equipment is 
that the processes and architecture are documented in the 
standards around specific classes of equipment – electronic 
and programmable electronic equipment.  The measures of 
reliability (MTBF or failure rate) are not applicable to mechanical 
equipment.  The validity of SIL criteria outside of the specified 
classes should be assessed, and probably modified, before they 
are applied.

Differences between electronic and electromechanical 
systems
There are significant differences between electronic or 
programmable electronic systems and mechanical systems 
that do not support extension of the electronic SIL levels and 
processes to the mechanical systems.

Code

The code in programmable devices does not fail.  It does not 
wear out or degrade. There are no random failures.  It may, 
however, be wrong, be wrong under particular circumstances 
or be written to a specification that has errors or is incomplete.  
The requirements for flawless code are spelt out in terms of 
processes, restrictions, verification and validation.

Mechanical equipment does not have the equivalent of code so 
these factors are not applicable to mechanical systems.

Hardware failure modes

Code executes on electronic hardware – processors, 
combinational and sequential logic, memory and more.  Code 
may interface and output via analogue circuits.  The electronic 
hardware has well defined reliability models as previously 
discussed.  These models all assume a random failure rate during 
the operational life of the equipment.

Mechanical equipment does not have a random failure rate with 
much of it starting life in the wear out phase.

Multiple channel safety architecture

Electronics and programmable electronic systems often use 
multiple channel diversity to detect and negate common mode 
faults that could lead to unsafe failure. Techniques such as 
parallel channels that are compared and must agree can detect 
random failure.  Common mode failures can be detected by 
diversity – hardware, software or both – in the channels, 
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Mechanical equipment does not have the same capability 

of comparison of redundant paths as a part of the safety 
architecture.  A limited approach may use a component for dual 
functions to improve the possibility of failure detection, or design 
components such that their dominant failure mode is safe.  This 
is not the same as dual channels, and not as effective in failure 
detection.

Redundancy for improved availability

Electronic and programmable electronic systems may use 
multiple channels in hot standby to improve system availability.  
For example, Solid State Interlocking (SSI) uses a 2 out of 3 
channel architecture that is tolerant to one channel failing.  
Communications networks may be duplicated or have diverse 
routing.

There is limited opportunity to have redundancy in mechanical 
equipment to improve availability which in turn can improve 
safety.  Consider having to provide redundancy in a point 
machine.

Fault detection

There are some techniques that can be used in electronic circuits 
to detect and negate faults.  Some of the classic ones are:

• Low resistance proof resistors (by construction, the resistor 
can only fail to a higher resistance.

• Four-terminal capacitors – a connection is made through 
the foil metallisation so that an open circuit to the 
capacitance element will be detected and a failure will 
prevent outputs.

• Components with multiple functions (zener diode on QTD5 
timer relay whose capacitance is used to operate the 
oscillator).

Sometimes these are referred to as inherently fail-safe.  Maybe or 
maybe not!

Critical mechanical components are often designed with a 
dominant failure mode.  For example, trainstop arms are biased 
to fail in the up position by a spring with a high factor of safety 
that cannot fail.  Points are driven to a closed position, locked 
and the point blades detected to confirm.  These are similar 
to techniques used in electronic and programmable electronic 
systems but are not identical.

Maintenance

The dominant failure mode for electronic systems is random 
failures.  The dominant failure mode for mechanical systems is 
wear out.  Reliability management aims to provide adequate 
maintenance to minimise wear out (e.g. by lubrication) and 
facilitate replacement of components prior to a fault occurring.

Specific mechanical safety techniques

Mechanical equipment provides safety by:
• Setting or defining most probable failures by design.
• Detection of specific, probable, failure modes.
• Reliance on intrinsic functions – e.g. gravity.
• Applying high factors of safety so components will not fail.
• Recommending an appropriate maintenance regime.
• Designing in vandal resistance.
• Interlocking components [mechanical interlocking, point  

machine locking].
• Testing to standards.

• Design analysis – modern design tools such as finite 
element analysis can be used for checking safety of even 
quite complex designs.

• Verification and validation.
The techniques applied are very different from electronic and 
programmable electronic equipment.  

However, some of the mandated or recommended design safety 
techniques for electronic or programmable electronic systems are 
applicable to mechanical equipment.  Examples include:

• Hazard Analysis where specific failures that may be unsafe 
are identified and mitigated.

• Failure Modes and Effects (Criticality) Analysis as a means of 
identifying potential hazards.

• Fault Tree Analysis that identifies combinations of 
failures that can lead to unsafe conditions.  FTA may be 
quantitative using failure rates of sub components and this 
presents problems due to the validity of failure rates.

These are just some of the differences that make SIL, as defined 
in EN50129, not applicable to Mechanical Equipment.  There 
is insufficient similarity to define a Safety Integrity Level in 
accordance with the standards

Alternatives to SIL
Is the alternative just to ignore safety on mechanical equipment?  
Certainly not!  

There is still a need to demonstrate that the product is 
adequately safe.  

The options include:
• Use of other standards.
• Codes of Practice.
• Development of an appropriate railway standard.
• Providing evidence to demonstrate SFAIRP or ALARP.

Other standards

AS 4024:2014 (ISO 13849) is for safety of operators of plant

• Specifies different performance levels which have some 
similarity to SIL but at best mapped to SIL 3.

• Incorporates processes like hazard and risk analysis,  
defence against systematic and random failures, evidence 
documentation.

This is useful as a reference but is not adequate for systems with 
potential to affect safety of many people.

Codes of Practice

Codes of Practice may be prepared by individual railways to 
define the requirements for, in this case, mechanical equipment.  
They can define functional or prescriptive requirements which 
may be mandated for a product or system.  

These are often too tightly targeted and over prescriptive to 
facilitate best design.

Development of an appropriate railway standard

I have little doubt that an equivalent standard safety of rail 
related mechanical equipment will be prepared – I am not aware 
of anything in the pipeline.

…reasonably practical

The fundamental principle required by the national rail regulator 
is that rail systems shall be safe So Far As Is Reasonably Practical.  
The EN standards for electronic and programmable electronic 
systems are one way of demonstrating that.
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Other methods can be used that are less prescriptive and 
are related to reducing the risks of using the system.  As Low 
as Reasonably Practical (ALARP) and So Far As Is Reasonably 
Practical (SFAIRP) are similar terms used by many industries.  
These do not specify levels or processes but are based on 
providing an acceptable residual risk.  They address the 
impossibility of absolute safety implied in Fail Safe and allow 
a level of value judgement on what is practical. Rail transport 
operators in Australia are legally required to implement SFAIRP 
under the Rail Safety National Law.

In Australia The Office of National Rail Safety Regulator has 
developed a guideline of the meaning of reducing the risk 
SFAIRP.  Its definition of “Reasonably Practical” is

“In this context, and under the RSNL (s47), reasonably 
practicable means that which is, or was at a particular time, 
reasonably able to be done to ensure safety, taking into 
account and weighing up all relevant matters including: 
• the likelihood of the hazard or the risk concerned 

occurring; and
• the degree of harm that might result from the hazard or 

the risk; and 
• what the person concerned knows, or ought reasonably 

to know, about the hazard or risk, and ways of eliminating 
or minimising the risk; and

• the availability and suitability of ways to eliminate or 
minimise the risk; and 

• after assessing the extent of the risk and the available 
ways of eliminating or minimising the risk, the cost 
associated with available ways of eliminating or 
minimising the risk, including whether the cost is grossly 
disproportionate to the risk.” [3]

This is a requirement – it must be demonstrated for safety related 
equipment.  The problem with it is the limited guidance on how 
to demonstrate that you are really there.

The evidence would normally be summarised and referenced in 
a Safety Case Report.  Possibly this report could be based on that 
for electronic or programmable electronic equipment, modified 
as appropriate for what is not practical.

Conclusions
The type approval process recommended in Australian Standard 
AS7702 requires a supplier to provide an information pack 
demonstrating adequate reliability and safety, but does not 
mandate the use of specific standards.

The use of MTBF for electronic equipment can give a useful 
measure to support spares holdings and technical maintenance 
plans, provided that the assumptions used in generating the 
figures are well understood and that it is used within the constant 
failure rate curve of the bath tub model.  It needs to be used 
carefully, with good understanding of the limitations, such as any 
comparisons must be under identical conditions, including micro-
climate, on identical theoretical models and related source data.  
Alternatively, MTBF based on practical performance under stated 
conditions, with identical confidence limits, is a more realistic 
guide.  There is little value in comparing theoretical and practical 
estimates.

Reliable and meaningful MTBF values for stationary and 
moving electromechanical equipment cannot be produced 
using the same models as for electronic and programmable 
electrical equipment.  Requesting them demonstrates a lack of 
understanding and provides no useful information in assessing 
the equipment reliability

Alternative measures such a MOBF, with appropriate caveats 
are better but still don’t work from a suitable model of the 
equipment and may be difficult to populate with practical data.

The extension of a SIL rating, based on EN standards used for 
programmable electronic systems, to mechanical equipment 
is also meaningless.  The methods by which SIL is currently 
specified for electronic and programmable electronic equipment 
are unsuitable for electromechanical equipment.  That is not to 
say that we shouldn’t take account of safety.  These methods may 
be modified to suit models for mechanical equipment but that is 
only useful when all proponents use the same adaptation – i.e. 
a standard or at least a pseudo-standard or widely accepted 
Code of Practice.  Until a new standard  can be developed, 
the current methodology of creating a safety case report that 
summaries the evidence of the product being adequately safe 
and demonstrating ALARP or SFAIRP is the most acceptable that 
we can do at present.

The use of current practice RAMS analysis from electronic 
or programmable electronic systems and applying these to 
mechanical equipment is based on inappropriate and inaccurate 
system models and will lead to inaccurate or meaningless results.  

We should not request such information or apply it for safety 
analysis or type approval until we can relate it to accurate models 
that yield meaningful results. 
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MARSHALLING YARDS

Automation technology and its application 
in marshalling yards in China
Shi Weizhong PhD 
China Academy of Railway Sciences 

Overview of Marshalling Stations or Yards in 
China
Marshalling stations (or yards) such as that shown in Figure 1 
are important traffic distribution centres in the Chinese railway 
network. They are located at the places where major traffic flow 
is concentrated, either passing through or intersecting with 
other railway routes. Often known as the ‘train factory’, their 
main function is to optimise freight traffic flow by breaking up 
and re-forming freight trains. In recent years, the locations of 
the marshalling stations in China have undergone significant 
alteration. At present there are 40 major marshalling stations of 
various sizes on the entire railway network, including 12 network 
marshalling stations, 14 regional marshalling stations and 14 local 
marshalling stations.

 Each marshalling station usually comprises several yards, 
including a receiving yard, a departure yard (or a combined 
receiving-departure yard), and a marshalling yard. The largest 
network marshalling stations in China are typically equipped 
with a receiving yard of 10-14 tracks, a marshalling yard of 32-48 
tracks, and a departure yard of 12-16 tracks. Such a station can 
handle over 20,000 cars (wagons) on average per day. A single 
marshalling hump with 2 rolling tracks can separate (or ‘break 
up’) 3,000-5,000 cars on average per day at a speed of 200-250 
cars per hour. Table 1 shows the throughput and hump break-up 
quantity of some marshalling stations in 2015.

Optimising performance
Whilst the function of a marshalling station is to re-form trains 
to ensure that goods arrive at the correct destination, the key 
performance requirement is to minimise the detention time of 
wagons and thus play a significant role in both punctuality of final 
delivery and maximisation of wagon and locomotive utilisation. 

This of course must be completed safely and reliably. Improving 
the organisation of the work and processes, and the use of 
high performance technical equipment, are critical in improving 
locomotive and wagon utilisation, the timely delivery of goods, 
and the consequential reduction in transportation costs.

To achieve these objectives the principal train control 
equipment of a marshalling station includes:

• Computer interlocking systems in the receiving yard, at 
the tail of the hump yard, and in the departure yard. The 
interlocking systems are controlled centrally.

• Process control system for hump break-up, using 
computer technology and speed control equipment such 
as retarders to achieve automatic control of the routing and 
speed of each ‘rolling cut’ of wagons (i.e. one wagon, or a 
group of wagons). This includes remote automatic control 
of the speed of the humping locomotives, and wagon 
speed, weight and length measuring equipment.

• Shunting locomotive control system, which is used to 
display the route, signal and shunting list in real time on the 
shunting locomotive, and the location and running speed 
of the shunting locomotive in real time on the ground. The 
system provides protection for the operational process and 
avoids accidents caused by overrunning of signals or by 
overspeed.

This paper was originally presented by the author at the IRSE’s 
International Technical Convention in Beijing, in October 2016.  
It has been adapted by David Fenner for the purposes of 
publication in IRSE NEWS.

Station name Station type
Daily average 

number of cars 
handled

Daily maximum 
number of cars 

handled

Daily average 
number of trains 
broken up using 

one hump

Daily maximum 
number of trains 
broken up using 

one hump
Sinfengzhen Network 23059 28032 76.3 97

Fengtai West Network 20704 26714 73.5 94

Lanzhou North Network 13508 15795 64 77

Harbin South Network 11487 15656 49.8 68.5

Liuzhou South Regional 12506 16167 49.5 88.4

Batotou West Regional 7720 9630 30 41

Table 1 – Daily average number of trains handled and hump break-up quantity in network 
marshalling stations in 2015.

Figure 1 – Aerial view of a typical Chinese marshalling yard.
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• Integrated automation system of marshalling stations 
- an integrated computer system using comprehensive 
information management that provides a control platform 
for the marshalling station. It enables all the main operating 
personnel to be located in a control centre.

Hump process control system
Hump speed control equipment
The hump speed control equipment is an important part of hump 
control system, as shown in the block diagram in Figure 2. The 
main items of equipment used are the train retarder, Dowty-
retarder and the stopping device. Train retarders (hereinafter 
referred to as retarders) are used as the main speed control 
equipment in the mechanised, semi-automatic and automatic 
hump shunting yards. The installation of retarders helps with the 
break-up of trains,  improves marshalling capacity and personnel 
safety, and reduces the manual workload.

The main functions of retarders are to help space the separated 
wagons and adjust the wagon speed to the required target. The 
types of retarders used are clamp-type and non-clamp-type, and 
are powered either hydraulically, pneumatically or electrically. 
For large and medium yards, floating rail gravity type retarders 
(clamp type) are generally used, for both wagon spacing and for 
target speed braking.

Most of the spacing braking retarders are installed at the 
head of the hump (position 1 and 2). Their main function is to 
guarantee the spacing between free rolling wagon sets while 
adjusting the entrance speed at the target braking retarder. 
Most of the target braking retarders are installed in the tracks of 
shunting track (position 3 and 4). Their main function is to adjust 
the target coupling speed to guarantee a safe coupling between 
free rolling wagon sets. The entrance speed at the target braking 
retarder is relevant to the number and length of the installed 
retarders.

In a hump ‘point-continuous’ speed control system, ‘point’ 
means point-type braking and its corresponding device is 
the retarder; ‘continuous’ means continuous braking and its 
corresponding device is the Dowty retarder.

Currently, the most commonly applied retarder in China is the 
floating rail gravity type retarder (clamp type) shown in Figure 3. 
Compared with non-gravity type retarder, its braking force is 
directly proportional to the train weight, i.e. the heavier the train 
is, the larger braking force it provides.

Hump measurement equipment
The main measuring equipment used in the hump control system 
are radar speedometers, weight measurement for free rolling cuts 
of wagons, distance-to-coupling measurement equipment for the 
sorting tracks, and wheel detectors.

To achieve automatic control of the retarders, the hump process 
control system must continuously measure the running speed 
of wagon cuts at the retarder. In China, the hump speed control 
system mainly uses 8mm wave Doppler radar to measure the 
real-time speed of the wagon cuts. Its advantages include high 
measurement accuracy, the ability to continuously measure 
instantaneous speed, resistance to power frequency interference, 
and ease of maintenance.

Hump weight measurement equipment is used to measure 
the wheel weight of rolling cuts of wagons, which is important 
in order to determine the braking level of the retarders and to 
evaluate the rolling characteristics of the wagon cuts. The hump 
weight measurement equipment comprises the outdoor load 
measuring sensor and the indoor signal processing equipment. 
In China, most hump yards use piezo-magnetic weight sensors. 
They are installed on the rail web and measure the shear force 
produced by the wheel (the shear force is directly proportion to 
the wheel weight).

The distance-to-coupling equipment on the sorting tracks is 
the final important item for the hump process control system, 
in order to compute the release speed at the retarder and so 
ensure that wagons couple at the correct speed when the train is 
being re-formed. The distance-to-coupling measurement system 

Figure 3 - Floating rail gravity type retarder.

Car Stopper

Dowty RetarderSwitch machine Weight Sensing

Hump Crest

Distance-to-coupling
measurement 

Radar
Car retarder

Limit of detection

Wheel sensor

Distance to coupling measurement section

Hump speed regulation equipment

Hump measuring equipment

Hump switch equipment

Other equipment

Figure 2 – Hump speed control, arrangement of equipment.
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uses track circuits, based on the theory that the short-circuit 
input impedance of a track circuit is approximately proportional 
to the distance between the short-circuit point of the axles and 
the beginning of the track circuit. The distance-to-coupling 
measuring equipment uses two rails of the shunting track and a 
short circuit at the end to form a closed length measuring track 
circuit. When the free rolling cut of wagons occupies the length 
measuring section of the track circuit, its last wheel and axle is 
equivalent to a moving short circuit marking the end of the track 
circuit. As the distance between the wheel and the beginning 
of the track changes, the short-circuit input impedance of the 
track circuit also changes, generating a distance-to-coupling 
measurement. To ensure the accuracy of the measurement, 
the distance-to-coupling measuring equipment uses frequency 
domain analysis technology. A fast Fourier transform is used to 
compute the measuring signal, which is then processed using 
mathematic computation models to ensure the measurement 
accuracy.

Finally, the hump wheel detector detects the passing of wheels. 
It is used in the hump process control system to count the axles 
and to perform speed measurement of the free rolling cuts of 
wagons. There are two types of wheel detectors – passive and 
active. Passive wheel detectors use electromagnetic induction 
principles to detect the variation of magnetic flux in the detector 
during the passing of the wheels. Because of its simple structure 
and reliable performance, it has been widely applied. Active 
wheel detectors use variable attenuation to detect the approach 
of wheels with a resonant circuit. Its advantages include wide 
measurement range and online self-inspection.

Hump switch equipment
Hump point (or switch) machines are either electric or electro-
pneumatic. To meet the requirement for fast movement of 
a switch during the free rolling of wagons on the hump, the 
operating time of electric  machines is not more than 0.8 seconds 
and that of electro-pneumatic switch machine is not more than 
0.6 seconds.

Computer process control system of hump
The hump computer process control system comprises humping 
locomotive control, route control and free rolling speed control, 
each performed by separate computers and integrated by a LAN 
into a distributed computer control system. The structural block 
diagram of TBZK II hump automatic control system widely used in 
China is shown in Figure 4.

Hump route control
The hump route control system comprises pushing route control, 
rolling route control and shunting route control, and operates 
the signalling equipment that routes and displays signals to the 
locomotives.

The route control from the receiving yard to the signal at hump 
crest is performed by the hump pushing route control system, to 
lock routes and set signals during the wagon cut operation. The 
setting of the rolling routes for each cut of wagons is performed 
in accordance with the shunting list. To improve the operational 
capacity of the yard, the spacing between two successive wagon 
cuts needs to be minimised. As soon as the previous cut is clear 
of the points, the switch moves, if required, for the next cut.

Humping speed control
The radio remote control system for controlling the humping 
speed uses the route and lineside signal status (from the 
receiving yard) and transmits that information via a radio channel 
to the equipment on board the locomotive. The on-board 
equipment displays the humping signal information and controls 

the speed of humping locomotive in order to achieve the correct 
speed for the break-up of the train.

The on-board equipment implements the following functions 
automatically for the locomotive:  startup, speed adjustment, 
forward and backward movement, braking, stopping, and 
sounding of the horn. Based on the operational requirements, 
the pre-hump speed is between 1.1 m/s (5 km/h) and 3.33 m/s 
(10 km/h). After the pre-humping operation is completed, the 
locomotive stops at a predetermined position. During the main 
humping operation, the humping speed may vary between 0 and 
4.167 m/s (15 km/h) according the ground control commands. 
The accuracy of speed control is such that over 90% of speed 
errors are less than ±0.278  m/s (1 km/h) and over 80% of speed 
errors are ±0.139  m/s (0.5 km/h). The system can simultaneously 
control four humping locomotives to achieve operations such as 
four pushing double rolling, double pushing double rolling and 
double pushing single rolling.

Automatic rolling down speed control
In China, most of the marshalling yards use the point-continuous 
speed control equipment, comprising spacing brake retarders, 
target brake retarders and Dowty retarders in the shunting tracks. 
The spacing brake retarder is installed at the turnout points 
at the head of hump, the target brake retarder is installed at 
the beginning of each sorting track, and the Dowty retarder is 
installed at a point 150m beyond the exit of target brake retarder.  
The main functions of automatic rolling speed control systems 
are:

• To adjust the rolling speed of the cuts of wagons so as to 
maintain the required spacing between the neighbouring 
wagon sets, and so guarantee sufficient time for the points 
to switch position. This function is known as spacing speed 
control.

• To enable the cuts of rolling wagons to couple with the 
standing wagons at an effective but safe coupling speed, or 
to stop them at a predetermined location. This function is 
known as target speed control.

To achieve these functions, the hump control system firstly 
computes the expected speed of the rolling cuts of wagons 
leaving each brake retarder according to the number of wagons, 
loading state and rolling distance. Then, when each rolling cut 
of wagons enters the retarder section, the radar speedometer 
measures the speed and compares the actual speed with the 
computed expected speed. The result of the comparison is a 
command output to cause the retarder to brake or release the cut 
of wagons at a speed close to that computed. The control errors 
of spacing control are usually within ±1.5  km/h and those of the 
target braking are within ±1.0  km/h, which meets the operational 
requirement of average humping speed of 7 km/h. The safe 
coupling rate of rolling cuts of wagons in the sorting track is over 
90%.

Shunting locomotive control system
The shunting locomotive control system is used to ensure the 
safe operation of shunting locomotives and for the control of 
humping speed. It integrates the functions of the radio-based 
signalling and train protection for the shunting locomotives 
and for the radio remote control system of the humping 
locomotives, thereby controlling all the shunting locomotives in 
the marshalling station. It controls the receiving yard, marshalling 
yard, departure yard, interchange yard and the relevant areas 
of shunting operation, which makes centralised management of 
shunting locomotives possible, as well as preventing accidents 
such as overrunning of signals, derailment, collision and 
overspeed. 
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Figure 4 – Structural block diagram of TBZK II 
Hump Automatic Control System.
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Figure 5 – On-board display of shunting 
locomotive control system.

The system on the locomotive (Figure 5) displays humping route 
and signal, shunting route and signal, job ticket etc. information 
in real time. 

The benefits of integrated automation systems
The integrated automation system of marshalling stations (as 
shown in Figure 6) delivers improved efficiency and greater 
security for Chinese rail freight whilst. It is an important part of 
Chinese railway technical modernisation. 

 The system has achieved the integration of management and 
control in railway marshalling stations, removing the information 
barrier between operational management and on the ground 
control, and it uses comprehensive information integration 
methods to achieve closed-loop operation. 

Within the centralised control information platform, the 
management and control layers are separated and are linked 
by a safety interface. The operational plan for train splitting and 
re-forming is automatically delivered from the management 
layer to the control layer, which then takes automatic control of 
the equipment to deliver the plan. The actual operational result 
is automatically fed back to the management layer, which can 
then make real-time adjustments, thus providing closed-loop 
management and control of the whole operation. 

A process has been established where the dispatching office 
of the Railway Administration and the marshalling station 
dispatchers share resources, interact in real time, and prepare the 
operational plan together.  This has improved the adherence to 
schedule, ensuring efficient operation of marshalling stations.

Future development of automation technology for 
Marshalling Stations
The application of modern equipment in marshalling stations 
demonstrates that advanced control and information technology 
provide a solid base for capacity improvement and the reduction 
of shunting accidents. It also enables reductions in manpower 
and enhances the working conditions of staff. 

The continuing move towards heavier wagons and the need 
for enhanced environmental protection means that a number 
of new technologies will need to be adopted to further 
enhance marshalling station operations. By way of example, the 
application of steel pedestal track slab retarder technology will 
increase its strength under stress, which will solve the problems 

of concrete sleeper slab and monolithic track bed being easily 
damaged under impact, thereby increasing the life expectancy 
of the equipment. The application of low-noise brake beam 
technology will help solve the problem that current retarders 
generally create high frequency squeal and exhibit high noise 
levels. Further work is desirable to improve the methods of 
precisely controlling the coupling speed, especially where the 
number and load on the axles of wagons is a significant variable. 

Conclusion
The system has greatly improved the overall performance 
of marshalling stations in China, facilitating improvements 
in scheduling and real-time amendments to train break-up, 
shunting, order of assembly and allocation of receiving and 
departure tracks. Automation has also improved safety and 
reduced accidents. This has led to increased resource utilisation 
and thus greater efficiency of operation not only within the yard 
but across the freight transport network, whilst at the same time 
improving the quality of service to the end user. 

The marshalling station of Xinfeng Town, under the Xi’an 
Railway Administration, has achieved the highest capacity record, 
handling 32,148 wagons in a single day in October 2014. 

Figure 6 – Control centre for Integrated Automation Systems of Marshalling Station.
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INTEROPERABLE CBTC

Introduction
With increasing urbanisation and growth of cities, urban rail 
transit has become the preferred solution to tackle  rapidly 
increasing traffic jams in big cities. At the end of 2015, there 
were 26 cities in China with urban rail systems, totalling 3618 km 
in length. This is projected to increase to 48 cities and over 
6000 km by 2020. As more lines join the city urban rail network, 
interoperability between connected lines becomes one of the 
important issues being discussed. 

There are lots of benefits from interoperability. From the 
passengers’ point of view, it is possible to take longer trips 
without transfer. From the operators’ point of view, they can 
have unified planning and can be more flexible in organising the 
operation. From an investment point of view, more choice and 
lower costs can be achieved from open bidding.

Interoperability means standardisation in track, traction, vehicle, 
and signalling, etc. Signalling is one of the key issues when 
considering interoperability.

During the last decade, Communication-Based Train Control 
(CBTC) has led a new era of urban rail transit, offering high 
performance in terms of headway whilst at the same time 
lowering construction and maintenance costs with the use of 
less wayside equipment than previous systems.  Due to the 
communication-based nature of the system onboard and wayside 
elements of the system are tightly coupled. Though we have 
some written standards, these do not specify system design or 
the means of communication. As a result the CBTC systems we 
have are proprietary. CBTC-equipped vehicles can only run on 
lines with matching wayside equipment. 

Some CBTC lines allow mixed traffic with both CBTC and 
non-CBTC equipped vehicles. But vehicles with CBTC onboard 
equipment from different suppliers can only operate in a backup 
mode on lines where they are incompatible with the wayside 
equipment.

An interoperable CBTC system allows equipped vehicles to 
operate on different lines equipped by different suppliers. 
To avoid inefficient investment and network operation, urban 
rail transit signal system interoperability has become a future 
development trend.

Urban rail transit interoperability involves system architecture, 
system functions distribution, interface, test and verification and 
engineering.

Interoperability system objectives
Interoperability objectives can be split into two levels. The first 
is achieving CBTC interoperability, and the second relates to 
exchangeability of components.

CBTC interoperability
CBTC interoperation provides more choice for equipment 
selection for line extensions and the procurement of additional 
vehicles, as there is no restriction by the type of existing wayside 

Sun Xiaoguang 
CRSC Research and Design Institute Group Ltd, China 

equipment. It is also possible to reduce the number of vehicles 
by sharing standby vehicles across the network.

CBTC Interoperability can also improve passenger services 
by running through services across different lines.  With less 
passenger transfer at interchange stations, station dwell times 
and service reliability can be improved.

As operational headway is mainly constrained by turnbacks 
and line layout, CBTC interoperability can effectively provide 
operational flexibility to turn back in order to increased traffic 
capacity.

CBTC Interoperability systems could reduce dispatcher, 
maintenance and driver training requirements if all signalling 
systems had the same user interface and safety application 
processes. The ability of staff to work across all interoperable 
lines would give more flexibility in emergency situations. 

Exchangeable components
Exchangeable components provide more choice when procuring 
onboard and wayside equipment through open tenders. 

Interoperability level one has the limitation that onboard 
equipment for one vehicle and  wayside equipment would need 
to be provided by the same supplier; with level two, components 
of the wayside and onboard equipment could be selected with 
open tender from different suppliers without interface discussion 
as the interface of equipment would be compliant to written 
standards. 

Interoperability system standard
Today, CBTC systems from different suppliers are proprietary 
and not compatible by default. To achieve interoperability it is 
necessary to standardise system architecture, function allocation, 
interfaces, test and verification and engineering, as shown in 
Figure 1.

System architecture
Different system architectures could make it technically difficult 
to achieve signalling system interoperation. Fortunately, however, 
most CBTC systems have a similar system architecture. Onboard 
equipment includes Automatic Train Protection (ATP) and 
Automatic Train Operation (ATO), and wayside includes Zone 
Controller (ZC) , interlocking and Automatic Train Supervision 
(ATS) subsystems. This is shown in Figure 2.

Function allocation
Function allocation in interoperable CBTC is usually as follows:
• ATP includes movement authority calculation, speed and 

distance measurement, location determination, vehicle 
door and platform screen door protection, roll-back 
protection, automatic compensation for wheel diameter, 
zero-speed detection.

• ATO includes vehicle auto-operation, auto-opening and 
closing of doors, run time adjustment.

• ATS includes vehicle tracking, timetable adjustment, routing 
management.

• Interlocking includes safe route control.

Research on signalling system interoperability 
for urban rail transit

This paper was presented at the IRSE North American Section 
CBTC seminar in Toronto on 1 December 2016.
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Figure 1 – Elements of interoperability standardisation.

Figure 2 – CBTC system architecture.

Interfaces
To achieve the purpose of interoperability of CBTC systems, we 
need a uniform onboard-wayside and wayside-wayside interface. 
Onboard-wayside includes onboard ATP/ATO to wayside ZC, 
interlocking and ATS. Wayside-wayside has wayside ZC to ZC, 
interlocking to interlocking and ATS to ATS.

This requires standardisation of application communication 
protocols for onboard-wayside and wayside-wayside. 

Test and verification
Test and verification is one of the most important concepts in 
the standard to realise interoperability including interoperability 
requirement to test and verification, test platform and line test 
cases.

Engineering
A key element of any CBTC system is the onboard electronic 
map that allows a train to determine its location and calculate 
the speed profile it must follow. For interoperability the 
electronic map description and structure has to be unified, and 
the transponder, signal and axle installation are standardised. 
Standards for Engineering design specification and installation 
are also required.

Realising the CBTC interoperability standard in 
China
The China Association of Metros has led an initiative to develop 
a CBTC interoperability standard and pilot it in the city of 
Chongqing. The pilot aims to demonstrate interoperability 
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between four of the existing metro lines in the city. Each line is 
equipped with CBTC from one of three different suppliers. The 
intention is then to  commission the new Line 9 in 2020, with 
equipment developed in accordance with the new standard. The 
metro network is shown in Figure 3.

The project participants are a User Group of urban rail transit 
operators and an Industry Group of ‘lead’ and ‘follower’ suppliers. 
The steps in the process are:

April 2014 Start of work on CBTC Interoperability 
Standard.

December 2015 Lead suppliers establish standard.

April 2016 Follower suppliers review standard.

June 2016 Draft CBTC Interoperability standard 
published.

November 2016 Interoperability test platform construction 
(Figure 4).

January 2017 Interoperability test line construction.

March 2017 Test platform interoperability test with 
three lead suppliers.

June 2017 Test line interoperability test with three 
lead suppliers.

September 2017 Chongqing Pilot Line 5 interoperability test 
with three lead suppliers.

December 2017 Chongqing Pilot Line 5 ready for operation 
with vehicles from three lead suppliers.

December 2018 Chongqing Network operation (lines 4,5,10 
and loop) with vehicles from three lead 
suppliers and one follower supplier.

June 2019 Final CBTC Interoperability system 
standard modification and release.

December 2020 Chongqing New Line 9 achieves 
Interoperability CBTC according to 
standard.

Interoperability of urban and main line vehicles
In some urban areas there may be a need for through running 
between metro and main line railways. This allows incoming 
passengers to a city to be able to travel directly to several 
stations on the urban network instead of to one interchange 

Page 3

Line 5

Line Loop
Line 10

Line 4

Line 9

Page 3

Figure 3 – Chongqing metro network.

station. This gives a reduction in the passenger transfers and a 
faster travel time. An example where this is being considered is in 
the Beijing area, to link the New Airport Line and the Pinggu Line 
via the mainline suburban route S6. This is shown in Figure 5.

 In China this would require interoperability between CBTC 
and CTCS-2 (Chinese Train Control System Level 2). This is more 
difficult than CBTC interoperability. CTCS-2 achieves fixed block 
tracking by transmission through transponder and track circuit, 
and CBTC is a moving block system using radio communication. 
CBTC also carries track data onboard whilst CTCS-2 onboard has 
no map, all the track data is received from the wayside.

Possible solutions include adding a track circuit reader 
and CTCS-2 modules on CBTC vehicles, or adding wireless 
communication system and CBTC modules on CTCS-2 vehicles. 
A pilot scheme for this application is being jointly developed 
by the Main line Railway Administration and the Association of 
Metros.

Figure 4 – Interoperability test platform.
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Conclusion and future work
An interoperable signalling system provides more choice for 
equipment of extension lines and additional vehicles, and allows 
interworking between lines to reduce the need for passenger 
transfer. Besides signalling systems interoperability, interworking 
also needs operational analysis systems support to arrange the 
most effective routes to reduce passenger wait time.

Chongqing urban rail transit plans to integrate operation 
of lines 4, 5, 10 and loop to achieve network operation from 
four different Chinese signalling suppliers, and Chongqing will 
become the pilot of CBTC Interoperability in China.

Pinggu
Line

Pinggu
Line

S6
Line

S6 
Line

New 
Airport Line

New
Airport Line

S6
Line

S6 Line (CTCS)

New Airport Line (CBTC)

Pinggu Line (CBTC)

Through service from Airport to Pinggu Line

Figure 5 – Connection of metro and suburban lines in Beijing.
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News from the IRSE
Francis How

IRSE MATTERS

 

Don’t forget to book: IRSE 2017 Convention:  
25 – 29 September
Online booking is now available via the website.  
Yes, we keep reminding you… the 2017 Convention will 
take place in the Dallas/Fort Worth area of the USA from 
25 – 29 September.  Details of the Convention (including the 
programme), the Booking Form, and the Hotel Booking Form are 
all now available via the links below.  We are offering ‘early-bird’ 
rates for people booking by 30 June – so you have less than a 
month to take advantage of this. 

We have produced a ‘template business case’ which you might 
wish to make use of if you need to persuade your employer to 
support you attending the Convention, also available via the link 
below.

The Convention is also open to non-members (at a higher 
rate). If you know of work colleagues who might be interested in 
attending, please show them the information about the event.  
A flier is available for this purpose at irse.info/u2jmi, this also 
appeared in the May edition of Railway Gazette International.

Find out more by visiting:
• the Convention page of the IRSE website,  

irse.info/irsecon17.
• the special Convention website,  

irse.info/dallas.

Presidential Programme Technical Paper:  
Brisbane – 14-15 July
The first Presidential Programme Technical Paper for 2017-18 
will be presented in Brisbane, Australia, as part of the IRSE 
Australasia’s two day technical meeting titled “Signalling: Byte 
by Byte” on 14-15 July 2017.  The author and presenter is 

Cassandra Gash, and the title of her paper is “An Engineer’s 
journey to becoming consciously competent”.   
Visit irse.info/7d650 for more details about this event. 

Members Annual Luncheon
The 19th Annual Members’ Luncheon will take place at the 
Gascoigne Room at the Union Jack Club, Sandell Street, 
Waterloo, London, SE1 8UJ (near Waterloo station) on 
Wednesday, 14 June 2017. It is hoped that as many members 
as possible, from younger to older, will attend. It’s a great way 
of networking and meeting up with both current and former 
colleagues in an informal social setting.  All who have been to 
previous Luncheons have enjoyed themselves greatly.
Please register now to attend, using the application form 

available on the IRSE website (irse.info/f39ls).  

UK Midland and North Western Section Annual 
Luncheon and Technical Visit
The Midland & North Western Section’s Annual Luncheon and 
Technical Visit will take place on the 24 June at the Great Central 
Railway, Leicestershire, UK.  For more information, visit the page 
at irse.info/wi0bn.

Younger Members’ Exam preparation weekend
On 1 and 2 July the IRSE Younger Members are running their 
annual weekend event at Derby (UK) to help young engineers 
with their professional development and IRSE Exam preparation.  
The event offers the choice of becoming more familiar with 
traditional UK mainline signalling equipment hardware through 
practical demonstrations, or attending classroom sessions 
focussed on preparing for the IRSE Exam by looking at past 
exam questions (specifically modules 2, 3 and 5).  If you are 
interested in attending, visit irse.info/sg2c8 for more details and 
the booking form.

Have you been an Affiliate member of 
the IRSE for some time?
Is it time to make the next step and be 
recognised for your progression?
Why not have a look at the IRSE website 
under Grades on the Membership tab 
and consider whether you should apply 
for the Accredited Technician level of 
membership. 

For more advice contact your local IRSE 
section or the IRSE office in London.

Do you now hold an  
IRSE licence above Assistant 

level and/or an NVQ 
qualification (or equivalent)?

Have you completed 
your initial training?

Are you working in a 
Responsible position?

IRSE 
Accredited 
Technician

http://irse.info/u2jmi
http://irse.info/irsecon17
http://irse.info/dallas
http://irse.info/7d650
http://irse.info/f39ls
http://irse.info/wi0bn
http://irse.info/sg2c8
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Report on the IRSE’s Annual General Meeting and Dinner
Francis How, Chief Executive

The Institution’s Annual General Meeting was held on 21 April 
2017 at the Institution of Engineering and Technology in London.

Sixty people attended the meeting, which was chaired by 
Charles Page, performing his last duty as IRSE President before 
handing over to Peter Symons.  As happens each year, the 
formal business of the meeting included the approval of the 
minutes of the previous AGM, approval of the Accounts for 2016, 
announcement of the Council members for 2017-18 and the 
appointment of the Institution’s auditors for 2017-18.

The newly elected members of Council were welcomed namely 
Jane Power (Transport for London, UK) and Peter Allan (Siemens, 
UK).   Thanks were given to Andy Stringer and Claire Porter, both 
of whom are stepping down from Council. Claire has been a 
Council member since 1997, Andy since 2011.

We also noted with great sadness the passing of Buddhadev 
Chowdhury, who was a Council member and who died on 9th 
April.  This creates a vacancy on Council, which Council members 
will in due course consider how to fill.  There will be a tribute to 
Buddhadev in the July edition of IRSE NEWS.

Thorrowgood Scholarship
Having completed 
the formal business 
of the AGM, Charles 
presented the first 
of four awards.  
Duncan Robb of SNC 
Lavalin was announced 
as the winner of 
the Thorrowgood 
Scholarship 2016.  The 
Award is made annually 
to a candidate who 
has excelled in the 
IRSE’s Professional 
Examination, and 
Duncan achieved two 
Distinctions, a Credit 
and a Pass in the four 
papers that he took in 2016.  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 finances a study tour of railway and/or signalling 
installations or manufacturing facilities, after which the award 
holder presents a report on the study tour to the Younger 
Members’ Section.  

Duncan is a Principal Consultant in SNC-Lavalin’s Rail 
Infrastructure Systems team where he has worked on a number 
of projects for clients including HS1, HS2, Network Rail and 
London Underground. Prior to joining SNC-Lavalin he worked for 
Network Rail (High Speed) as a Telecoms and Control Systems 
engineer, covering a variety of systems including the GSM-R 
equipment and radio propagation systems on HS1. Before that 
he worked for T-Mobile UK, planning and optimising the 2G/3G 
radio access network.

Dell Award
The second award 
to be presented 
was the Dell Award.  
The Dell Award is 
given annually to 
a member of the 
Institution who is 
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.

This year the Award was made to Ron Skillett.  Ron joined 
London Transport as a Signalling apprentice in 1966.  Having 
completed that apprenticeship he was assigned to London 
Underground’s Signalling Maintenance department where he has 
worked for almost his entire career. He uses his long experience 
understanding why things were designed and manufactured the 
way they were, and to enthuse and coach the many younger 
engineers he has been responsible for ever since.  He has been 
extensively involved in the London Underground Signalling 
Apprenticeship scheme throughout his career and is an influential 
figure on LUL’s Signalling School governing body. He is also a key 
figure in IRSE Licensing within LU.  He is currently working as the 
Signal Infrastructure Manager for the Bakerloo and Victoria Lines 
where he has been instrumental in driving up reliability despite 
challenging financial and other constraints.

IRSE Signet Award
The IRSE-Signet Award represents a further way of recognising 
high performance in the IRSE’s Professional Examination.  The 
Award is made annually to the candidate who achieves the 
highest marks in any single module of the Exam, and is presented 
jointly by the IRSE and Signet Solutions Ltd, and was introduced 
in 2016 on the 20th anniversary of the formation of the Company.  
The winner receives funding to attend the Institution’s annual 
Convention.

This was the first AGM at which this Award was presented (in 
2016 it was presented mid-year).  The winner was Luke Reger 
of Alstom, who obtained an incredible 91% in one of the two 
modules that he took last year (Module 2 – Signalling the Layout).  

IRSE Council 2017-2018
President

Peter Symons

Vice Presidents
Markus Montigel                                   Gary Simpson

Members of Council from class of Fellow
Ian Bridges Peter Allan Jane Power

Daniel Woodland Steve Boshier Alan Rumsey

George Clark Philip Wong Yuji Hirao

Andy Knight

Members of Council from class of Member
Rob Burkhardt Martin Fenner Simon Eastmond

Ryan Gould                  Lynsey Hunter

Members of Council from class of Associate Member
Firas Al-Tahan                 Helen Kellaway

Duncan Robb, Thorrowgood Scholar with 
Charles Page.

Ron Skillett with the Dell Award.
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Luke has been 
working in the rail 
industry for 4½ years, 
after obtaining a 
first class honours 
degree at the 
University of Leeds.  
Luke is currently 
the Contractor’s 
Engineering Manager 
for Crossrail West 
Stage M, where 
he is responsible 
for managing the 
signalling design, 
construction and 

testing works, and for ensuring compliance with appropriate 
engineering standards and processes, including CDM 
regulations.

Merit Award
Finally, Charles presented a Merit Award to Andy Knight.  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.  

The award was made to Andy in recognition of the services 
provided by Signet Solutions to enable candidates to prepare 
for the IRSE Exam.  Signet has hosted a weekend workshop for 
Modules 2, 3 and 5 every year since 2008.  They do so at their 
own expense, and they allow the IRSE to make full use of their 
training facilities, as well as providing support staff and funding 
the refreshments.

Honorary Fellows
Charles announced that six 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 Malcolm Menadue (Australia), Howard Revell 
(Australia), Roger Short (UK), Johan van de Pol (South Africa), 
Christian Sevestre (France) and David Weedon (UK).  Roger and 
David were present at the AGM and were presented with their 
certificates by Charles Page. 

Inauguration of Peter Symons as President
Charles then inaugurated Peter Symons as our President for 
2017-18.  Peter is the Technical Director of Tritun Pty Ltd, 
Australia.  Before presenting his Presidential Address, Peter paid 
tribute to Charles for leading the IRSE so effectively during the 
past year.   Peter then delivered his Presidential 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 350 members and guests attended the Dinner, 
which was sponsored this year by WSP Parsons Brinckerhoff.  

The President’s guest of honour was David Waboso CBE.  David 
leads the Digital Railway programme for the GB rail industry, 
which is accelerating the modernisation of signalling and train 
control using digital technology to improve capacity, connectivity, 
and reliability.  A Chartered Engineer, David is a Fellow of the 
IRSE and a Fellow of the Royal Academy of Engineering.

Luke Reger with Andy Knight of Signet (left) 
and Charles.

Incoming President Peter Symons makes his 
Presidential Address.

David Waboso speaking at the Dinner.

A collection was held during the dinner to support the Royal 
National Lifeboat Institution (RNLI). Over £3,700 was raised 
during the evening (which, with Gift Aid will increase to over 
£4,000).  An RNLI volunteer was present to thank the guests 
for their generosity, mentioning in passing that the UK’s busiest 
lifeboat station was just 150 metres from where we were sitting 
(on the River Thames).

The Institution would like to thank WSP Parsons Brinckerhoff for 
their sponsorship of the Dinner, and all those who showed their 
support for the IRSE by attending the Dinner.

Our speaker from the RNLI.

A view of the magnificent surroundings of the Savoy.  
Photos Paula Persson, Hannah Mueller and Colin Porter.



IRSE NEWS |  ISSUE 234  |  JUNE 2017 25

CPD Monitoring 2017 ...  The results are in!
Judith Ward, Professional Development Manager

PROFESSIONAL DEVELOPMENT

The first IRSE monitoring of the Continuing Professional 
Development (CPD) records from randomly chosen CEng, IEng 
and EngTechs is now complete, and all those who submitted 
records have had personal feedback.  This article summarises 
the lessons learnt for all of us – Headquarters, the volunteers 
who undertook the monitoring and those who submitted their 
records.  These will be useful to all members as we follow the 
IRSE’s Policy for CPD (irse.info/i23ah).

Why did we monitor CPD records?
The UK Engineering Council has mandated the monitoring of 
CPD records for a sample of registered engineers each year, 
starting this year (for the monitoring of 2016’s records).  If we 
chose not to do this monitoring, then UK Engineering Council 
would cancel our authority to be able to give CEng, IEng and 
EngTech status to our members.

This means that all those people holding CEng, IEng and 
EngTech through IRSE are in the sampling group.   If you hold 
CEng, IEng or EngTech registration through another institution, 
you haven’t escaped the potential CPD monitoring sample – You 
are in the group to be randomly picked from for that institution.

How did we pick our sample?
We picked the square root of the total number of registrants from 
each of the CEng, IEng and EngTech groups through a random 
number generator.  This meant that there was a cross-section 
of people; varying amounts of experience, from small and large 
companies and from several countries.  This sample number was 
acceptable to the UK Engineering Council. 

What did we ask for?
We asked for each participant to submit via Mycareerpath  
(irse.info/ybrqn) their CPD records, and their current CV (so that 
we could understand where they are in their career journey).

CPD records include:

• Plan – your development plan including objectives / goals 
and how you are going to achieve them.

• CPD activities:
 – The title of the activity.
 – What type of activity it is.
 – Date(s).
 – How long it took (hours).
 – What lessons you learnt.
 – What the benefits were.
 – Any follow up.
 – Any supporting evidence (for example training 

certificates, reports/briefings written).

How many submitted records?
As the graph below shows, 60% of our randomly picked group 
did submit records to us, some immediately and others after a 
little prompting.  A few of those who did not submit records did 
get in touch to say they were “too busy”.

The majority used Mycareerpath to submit their records for 
monitoring, registering and attaching information if they hadn’t 

used the system itself for recording.  There was a small minority 
who submitted their records through email, having checked 
beforehand to ensure this was acceptable. 

What did we see?
The sample produced a full extreme of records, from the 
excellent to the non-existent – with many in-between.  I suspect 
that this reflects the status of our members’ CPD records in 
general! 

We allocated the records to the monitors ensuring there was 
independence and no conflict of interest.

Excellent records were those which had a plan, detailed what 
CPD activities they’d done and reflected on them afterwards 
– and had sent in a CV.  Many had sent in a log of their CPD 
activities but hadn’t reflected on them, or submitted a plan. 

What lessons have been learnt?
CPD covers many things, and can be recorded in different 
ways.  The diagram overleaf shows real-life examples from the 
submissions to give you inspiration for your CPD planning, doing 
and recording.

Reflection on CPD activities was missing in many cases.  This 
could have been because company appraisal and training records 
do not require this information.  However, you can use your own 
reflection records for this, or use a system like Mycareerpath 
online or in Word template (available at irse.info/i23ah) to 
prompt you to do this – and you could attach your company 
records as supporting evidence.

CPD activities are wide-ranging.  It can be work experience, 
voluntary work, self-study, academic studies, attending events 
and lectures as well as formal training – all in subjects appropriate 
for your own career plans.

I am reviewing IRSE’s CPD information at present, with a view 
to increasing the information available about what, why and 
how CPD can be planned,  recorded and reflected upon for all 
members.  I will also review the wording for the email requests 
for monitoring records, to ensure that they are clearly asking for 
the specific information and documentation required by the CPD 
monitoring team.  
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Submissions to 2017 CPD monitoring requests.

http://irse.info/i23ah
http://irse.info/ybrqn
http://irse.info/i23ah
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Using online systems such as Mycareerpath proved difficult for 
not only those recording and submitting CPD, but also those 
monitoring it – We used volunteers from the Membership and 
Registration Committee, who are keen but are all doing day-
jobs, so this, along with their other IRSE commitments was 
squeezed into ‘spare’ time, such as train journeys.  Our sample 
numbers were low enough to communicate through email and 
Mycareerpath. 

If you are offline and have just finished a CPD activity, or are 
thinking about your plans, jot down what you’ve done in your 
notebook or phone and then update your online records at 
regular intervals.  At that point you will be able to reflect on what 
you’ve learnt and add that to your record at the same time.  If 
you are online, why not make the most of Mycareerpath’s “quick 
CPD record” by logging on through your mobile device and just 
add a short title – it will save the record against that day’s date 
for you to add details to later.

We will be updating IRSE Processes to allow for records to be 
shared by confidential email through a HQ monitor (that’ll be me) 
if required.

We are all busy people, and that includes our CPD monitors.  
They worked hard to read, review and feedback to all within a 
three-month window.  Next year we will spread the workload 
over a longer time period and I’m asking Membership and 
Registration Committee for more volunteers.

What’s next?
I, and others, will be updating processes and submitting articles 
into IRSE NEWS to remind all about how useful CPD is for 
everyone, not just registered engineers.

The monitoring continues for the UK Engineering Council; we 
will start to monitor 2017’s records in January 2018.  Those who 
did not submit their records this year will be included in the 
sampling group for next year.

To conclude
This was a useful exercise to gauge the engagement of our 
registered engineers in maintaining and developing their skills 
and experience and showing this through CPD records, as well 
as ensuring that we complied with UK Engineering Council’s 
requirements. 

For all our members, I take this opportunity to remind you that 
IRSE’s Policy for CPD states: 

“IRSE Members are expected to keep abreast of new 
developments in science and engineering, relevant to their field 
of professional activity, and to encourage those working under 
their supervision to do likewise.” 

Why not use a CPD recording system to show that you are 
doing this?

For those members who are also registered engineers through 
UK Engineering Council, remember that in addition to IRSE’s 
Policy for CPD, UK-SPEC (irse.info/nf4sg) requires that: 

“Registered engineers and technicians demonstrate a personal 
and professional commitment to society, their profession and the 
environment. They are required to show that they have adopted 
a set of values and behaviours that will maintain and enhance 
the reputation of the profession. Specific evidence is required in 
the areas of: Complying with codes of conduct, Managing and 
applying safe systems of work, Undertaking engineering activities 
in a way that contributes to sustainable development,  Carrying 
out CPD necessary to maintain and enhance competence, and 
actively participating within the profession.” 

My thanks go to all those who participated in this year’s 
monitoring – all those who submitted their records and those 
who gave up their spare time to do the monitoring and give 
feedback to all on an individual basis.

Any questions, please ask!  The CPD Team can be reached on 
cpd@irse.org.

Review
• Company appraisal
• Own thoughts on plan and how  

it might change

Reflect
•  Key articles in journals
•  How training could be used, now or later
•  If you’re going to do/already doing 

something different as a result
• Networking opportunities - who met, why 

important/interesting
• Sense of achievement
• Reminder of something
• Nothing new learnt

Plan
• Company annual appraisal / objectives
• Own plan for semi-retirement
• Planned career path – what competence 

and knowledge needed at each step

Do
• Attending IRSE events
• Member of IRSE committee
• Attending industry seminars
• Reading IRSE NEWS and other  

technical journals
• Company training and briefings
• Work experience
• Being a mentorRecord

• Mycareerpath online
• Mycareerpath templates in Word
• Other institution’s online systems
• Company training records
• IRSE Logbook
• What the CPD was, how long it took,  

when it was, where / who ran it
• Split up into each meeting/journal/ 

training session

The CPD
Cycle

http://irse.info/nf4sg
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FRENCH SECTION
Technical Conference: The Internet of Things

Report by Jacques Poré and Hugh Rochford

The fourth Technical Conference of the IRSE French Section 
(IRSE-FS) took place on 20 March 2017 at the usual meeting 
place, the SNCF Wilson building in Saint-Denis, north of Paris. 
The topic was the Internet of Things (IoT) and its applications for 
railways.

Over 60 people participated in the event led by Christian 
Sevestre, formerly SNCF Signalling Director (recently retired), 
IRSE Past President 2014-2015 and IRSE-FS Chairman, 
Jacques Poré, Senior Technical Expert at Alstom Transport and 
former IRSE President (2005-2006) and IRSE-FS Vice-Chairman, 
and Hugh Rochford, Contract Manager at SNCF Réseau and 
Secretary of the IRSE-FS.

Opening the conference, Christian Sevestre reminded those 
attending about the IRSE and the objectives of the IRSE French 
Section: to develop mutual understanding between professionals 
in France, Luxembourg and Belgium in railway signalling and 
telecoms; to enable professionals to meet and exchange best 
practices in an informal setting; to organise presentations and 
technical visits.

Hugh Rochford gave then some details about the IRSE-FS and 
why it is interesting for professionals to be part of the Institution 
in the fast moving world of railways. He also gave practical details 
of how to apply to become a member of the IRSE and the French 
Section, Hugh himself being the point of contact.

Philippe Le-Bouar, in charge of the Signalling Department at 
SNCF-Réseau (Ingénierie & Projets), introduced the conference 
itself by putting forward some reflections:

• “Recent times have seen a huge development of wireless 
transmissions, of the big data concept and of efficient and 
real-time treatment means.”

• “With the forthcoming use of IoT, significant improvements 
are expected in the processes of corrective maintenance 
and predictive maintenance; with common goals to 
optimise operation and to reduce costs.”

• “Various questions are being asked, not presently solved, 
maybe not to be solved at short notice:

• Fail-safe/SIL4 products - or off-the-shelf, simple, low cost 
products?

• How to compromise between reliability, features offered 
and expected lifetime?

• Which data to transmit? For which use? How to transmit 
the data? How to protect it? 

• Compatibility, influence from/with existing signalling –
and other- equipment?”

Three presentations were made during the day, summarised 
below.

IoT and Rolling Stock: Enabling monitoring of 
older fleets
Philippe De Laharpe from SNCF Mobilité made the first 
presentation, showing how IoT helps monitoring rolling stock 
equipment, especially for older fleets, with a focus on toilet water 
reservoirs (as now installed on the latest Duplex TGVs for SNCF), 
but also on other sorts of equipment such as on-board batteries, 
and fuel reservoirs for diesel locomotives and multiple units 
(DMUs). 

The speaker insisted that monitoring efficiently means firstly to 
acquire a good knowledge of data from a range of sources, in 
order to plan, to manage, to elaborate maintenance depending 
on the competence of the people needed. All that being at 
the end a delicate balance between a quantity of parameters. 
The work force has to be trained to new products and new 
tools e.g. maintenance tablets. The target is to avoid sending 
a maintainer to attend a piece of equipment that actually does 
not need any intervention to be made. Connected objects, by 
collecting, transferring, exploiting the data at the right time will 
not only mean a better efficiency and lowering the costs, it will 
induce an improved reliability and provide enhanced comfort and 
satisfaction from the customers.

The Technical Conference under way in the impressive facilities at the SNCF Wilson Building.
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The speaker said that, with existing ways of working, adapting 
the maintenance process to this sensor would cost €1M for the 
design itself and later €50k per piece of rolling stock for the 
product and its installation.

Another interesting figure is that, by rule, if two toilet water 
reservoirs – or more - are empty the train should not be allowed 
to start, meaning transferring all passengers to another train 
(that first needs to be there) with all the negative impacts this 
will convey. A ‘connected object’ in this matter is a step forward 
in the improvement of the process. The speaker noted that the 
detector device itself is actually a very small component in the 
middle of the system and its process to be developed in this new 
approach.

Speaking about the findings from the experiments with toilet 
water reservoirs, Philippe De Laharpe pointed out several 
interesting points:

• Transmission of data does not work at 300km/h; but this is 
not really an issue since information can be sent during the 
stops.

• Filling-in the reservoirs is today made far too often 
(actually > twice too often) leading to a waste of time 
and money. This means also that it is essential to collect 
the data needed to be able to trigger the right action at 
the right time. It implies again that reasonably accurate 
measurements have to be made.

• The position of the toilet in the train has an importance: car 
n°8, towards the tail of the train, is not filled often enough 
(if it is actually filled-in during each operation)! Filling-in in 
the stations is even worse than in depots: the outsourced 
companies do not perform their task properly/completely in 
this matter.

• Using off-the-shelf ‘public’ products leads to a high 
level of failure rate of these products: a railway must 
go to hardened products, able to be used in a railway 
environment, considering the level of vibrations involved 
for instance, as well as the range of temperature 
(-20°C/+50°C).

Following the testing of two fitted TGVs 2016, the plan is to 
equip 30 TGVs in 2017 to make a real test before general 
application of the connected devices for toilet water reservoirs to 
the complete fleet of TGVs. 

The application of connected objects to monitor on-board 
batteries would avoid the risk not to be able to start in cold 
weather conditions. As for toilet water tanks, connected objects 
will permit filling fuel reservoirs of diesel locomotives and 
DMUs when needed i.e. not too often, also avoiding any risk of 
breakdown on line.

IoT: Connected rails
The second speaker, Grégoire Poisot from SNCF-Réseau (SNCF 
Infrastructure Manager), explained firstly that long-welded 
rails have to be temperature-monitored, and that when the 
temperature of the rail is above 45°C a maintainer has to go on 
the spot and make checks. 

A ‘connected rail section’ (“coupon de rail connecté” in French) 
is a section of rail of the same type as those rails installed on the 
railway, a few tens of centimetres long, that is equipped with a 
self-powered temperature detector/cell, a transmission device, 
and a monitoring and visualisation device to be able to show the 
temperature measured locally inside the railhead and to transmit 
it to a remote control centre. The connected rail section has been 
the first track connected object with SNCF-Réseau. 

54 connected rail sections have been tested in 2016. 500 more 
sections will be installed in 2017 covering all French regions and 
areas: 200 on the spot (permanently) and 300 for maintenance 
purposes and local worksites.

Among the findings of the experiments were:

• The products have to be hardened to their environment: 
they are transported in rough conditions and used by “big 
fingers/big tools” i.e. workers more used to very solid 
things.

• The products must have a long battery life able to work a 
minimum of two - three years to avoid power failures.

• The connected rail section has already allowed the 
adaptation of the maintenance process and plans to: 
 – avoid unnecessary trips; 
 – send, as a matter of urgency, a team where really 

needed. i.e. areas in the south (Midi-Pyrénées…). More 
on-site surveys have to be considered. 

• The temperature references used with conventional 
temperature measurements are clearly not adapted. The 
tests with a first quantity of connected rail sections have 
allowed to modify the processes.

• The device works pretty well and reliably enough (now), but 
the work forces are not ready yet: informing, demonstrating 
the possibilities of the device, training are absolutely 
needed. 

IoT and railway equipment: increasing monitoring 
of the infrastructure
Jean-Jaques Mogoro, also from SNCF-Réseau, started his 
presentation by saying that connected objects only began to be 
considered at SNCF-Réseau (signalling) in 2014.

The speaker introduced the topic indicating that limits and 
costs come very much from the telecom network; for instance 
when using fibre optic: the fibre itself can represent 90% of 
the products and installation costs. How to exploit at best the 
data when data has been made available remains an issue. Raw 
or processed data can be transmitted but in any case requires 
proper exploitation. The maintainers themselves have also to be 
connected. 

As far as the detectors themselves are concerned, they 
offer many possibilities and off-the-shelf devices can give the 
required performance. They offer also very different possibilities 
than those offered with safety related equipment e.g. PAI 
(SSI). Connected objects allow a new approach, with ‘agile’ 
developments i.e. the designer will iterate the implementation, 
work with start-up enterprises, with universities, ask at stages the 
opinion of SNCF engineers from the head offices as well as from 
the field. 

A ‘connected rail section’.
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Four use cases were presented:

Monitoring track circuits (TC):
The electrical coupling train/TC must work well, reliably in all 
cases. This is not always the case, hence the idea to monitor the 
residual voltage on occupied versus free track. It is simple to 
get the monitoring connected. However, the team is still in the 
process to design the right detection device able to pick-up the 
residual voltage without interfering with the TC receiver. SNCF 
Réseau uses basically 2 families of TC: HVITC (High Voltage 
Impulse TC) and UM71 or similar. For each type a different design 
is being studied.

Defect of insulation detection:
At present, measurements of defects of insulation where needed 
with track-side signalling equipment are made once a year. With 
connected objects it is possible to get the interval down to… 
10 minutes. Maybe this a bit too often?

However, an early finding in this matter has been that the 
maintainers want now, right away, much more information i.e. not 
only to know remotely if there is a defect but also to know the 
value that is detected. 

The project is now to analyse how to detect, what to measure, 
how to transmit the data, etc.

Monitoring axle counters:
For this kind of fail-safe products, when there is a failure, the 
maintainer will step by step change each device: main computer 
(CETC), local processor (CETL), junction box (BJ), treadle.

Right away, a semi-industrial product has been required for the 
connected object to be considered.

SNCF Réseau works with IFSTTAR, SNCF Réseau keeping 
complete ownership.

A fully modular range of products is considered, with 4 types of 
boards for measurement and pre-treatment.

Monitoring electro-mechanical wheel detectors:
A similar approach to the one for axle counter is planned.

The conclusions drawn were that:

• Digital data processing cannot be separated from 
connected objects: both go together; need to work 
together.

• To manage these innovations, a large amount of memory 
and fast, powerful computing means are mandatory.

• New sorts of skills are needed, not common within the 
railway arena; also people not afraid to move forward, 
to cooperate with others, to love working in teams with 
people from varied origins and experiences (labs, start-ups, 
universities).

• People involved must be allowed to fail (a little: not too 
much!).

Networking / Q&A)
A lively Question and Answer session followed the three 
presentations. Among the questions asked we picked-up the 
following ones:

Q: Some data can be “sensitive” (e.g. about failures of 
components, products): what do you plan versus laws, rules?

A: Information about temperature is only for our own interest; 
and does not require any protection since weather information is 
public.

Some data, you are right, is sensitive: SNCF follows its usual 
security processes in this matter; we cannot do what we want. 
Data is qualified. There are cyber security aspects with different 
levels of safety/security e.g. about wrong-side shunting of a train.

Q: What is the real use of the connected rail section, the goal; 
why not using the running rail itself?

A: The section of rail sees the same temperature variations as the 
running rails.

The ways of working are based on the former uses i.e. with 
short sections (a few 10s of cm) of rail of same type as the 
running rails nearby. The real problem has been to optimise the 
ways to measure, then to transmit, then to trigger –or not- an 
intervention.

A side advantage is that we now trace all measures and actions.

Q: The maintainer wishes to get the data and there is also an 
economic impact. But, what about false alarms?

A: We are starting. 

We shall now rapidly prepare Business Plans; for the different 
applications; with the different possibilities foreseen.

The solutions will also have to be hardened to their environment

Q: What is the speakers’ view about the compromise between 
easy access to measure/date, deployment, innovations?

A: This is a question we are still asking ourselves: we are just 
starting! 

The answer and compromise will most probably be a case by 
case one.

Q: What about agreement with the maintainers on the levels of 
reliability to achieve?

A: For the connected rail sections, the reliability of the process is 
to be enhanced. Discussions with the maintainers will be carried 
out.

For the signalling products, the reliability of the measures made, 
the processes still have to be enhanced; e.g. when GSM-R does 
not work!

Q: Have you sought to benchmark against other industries?

A: Yes. For instance with Veolia and their plan “Elebor”.

Q: What about SHIFT2RAIL teams, that have also such kind of 
ideas e.g. with their ‘smart radio object controller’.

A: We shall probably also learn from them, if and when they start 
to get outputs and successes.

Wrap up, and the next event
After the presentations, Q&A and the usual vote of thanks to four 
entertaining expert speakers, all attendees met for discussion, 
questioning and networking around drinks and nice ‘petits fours’ 
kindly provided by SNCF Réseau.

The next gathering of the IRSE-French Section will be the 
Technical Visit of the brand new Interlocking of Paris-Gare de 
Lyon that will take place on 20 June 2017. Since the number 
of visitors will be limited, it is advisable to register quickly. IRSE 
members will have preference.

For further information regarding the IRSE French Section, 
please contact Hugh Rochford at irsefrenchsection@gmail.com.
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SWISS SECTION
Spring Meeting and Annual General Meeting

Brian Smith IEng MIET FIRSE

IRSE SWISS SECTION

Platform 5 at Morges Station, situated on the North-West shore 
of Lake Genève, was the meeting point for the twenty-eight 
IRSE Swiss Section Members and their five Guests at 14:00h 
on Friday 10 March to attend our Spring Meeting and AGM. 
Here we were met by Monsieur Alain Valiquer and Monsieur 
Jean-Remy de la Harpe from the ‘Transport de la Région Morges, 
Bière, Cossonay’ company (MBC) who, having divided us into two 
groups, guided us through the many regular passengers onto the 
14:11h train for La Gottaz and Chigny.

In addition to a network of local bus services, the MBC owns 
and operates the metre gauge railway connecting Morges, 
Apples, Bière, and L’Ille-Mont-la-Ville in the canton of Vaud. 
This railway, electrified at 15kV 16.7Hz, not only runs a regular 
interval passenger service with modern Electrical Multiple Units 
but also has considerable freight traffic which includes agricultural 
produce, aggregates and military equipment. This freight 
traffic generally uses standard gauge wagons carried on ‘Trucks 
Porteurs’ (carrier bogies) from the transfer point with the Swiss 
Federal Railways in Morges.

The majority of the stations on the MBC have Modularised 
Route Relay Interlockings of Mauerhoffer & Zuber  design1. 
The Interlocking at Chigny was provided in 2014 to control an 
extended passing loop with an Intermediate Crossover and a 
Level Crossing at the end of the station platforms. This enables 
a freight train to be stabled while passenger trains from both 
directions cross in the station platforms. The Track Circuits at 
this station are separated with diagonally cut Insulated Joints, 
a feature not previously known to a number of the Members 
present. We were told that; the diagonal cut minimises wear 
on the joint and reduces noise from passing wheels. A local 
maintenance and diagnostic panel is provided at this interlocking 
which also allows the technician to view the state of the Block 
Sections along the Railway.

The complete MBC Railway is supervised and controlled by a 
centralised Traffic Management System, situated in La Gottaz. 
This was designed and supplied by Kummler & Matter and 
commissioned in 2016. As well as the 
usual Signalling Controls and Indications 
and features such as Train Graphs and 
Automatic Route Setting the System also 
incorporates Traction Power Switching 
and CCTV Supervision of the Stations and 
Facilities.

Remote control of the Interlockings 
is achieved using a ‘Pilz’ vital SPS Data 
Transmission System. Despite this vital SPS 
being ‘new’ the ‘Pilz’ system is already no 
longer commercially available. However, 
the MBC believes they have acquired 
sufficient spare parts to cover their 
theoretical requirement for the envisaged 
life of the System. This information gave 
rise to some spontaneous discussion 
among the Members at both Chigny and 
La Gottaz as examples of the need for early 
Obsolescence Management are being 
increasingly seen at IRSE Swiss Section 
Meetings.

1. Mauerhoffer & Zuber merged with Kummler & 
Matter on 1January 2016.

Morges
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The MBC network extends some 30 km from Morges.  
Map of Switzerland Free Vector Maps.

IRSE Special Train brings the next Group of Members to Chigny. All photos George Raymond.
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The Members of the two Groups visited Chigny and La Gottaz in turn, being 
transferred between the locations by a special ‘IRSE Train’ provided by the 
MBC. At 15:49h the two Groups were reunited on platform 5 at Morges for a 
pleasant walk through the historic town centre to admire the shores of Lake 
Genève and the view of Mont Blanc. Subsequently we met in the conference 
room of the Hotel Mont Blanc au Lac for the Section’s Annual General 
Meeting.

Chigny Station’s extended passing loop. Chigny’s Maintenance Terminal.

Local Maintenance Terminal, showing the Block Sections. Diagonally cut Insulated Rail Joint.

Traffic Management Centre at La Gottaz. Work Station VDUs at La Gottaz.



IRSE NEWS |  ISSUE 234  |  JUNE 201732

The formal business of the Annual General Meeting, which 
should follow the properly prescribed format for a non- profit 
association officially registered in Switzerland, started punctually 
as advised at 16:30h. However, as has become tradition in our 
Section, the Chairman’s Report, the Treasurer’s Report, the Report 
of the Auditors and the Motion to Exonerate the Officials were all 
accepted by a round of unanimous applause, with the Scrutineer 
not even attempting to insist that we use the voting cards, as, 
strictly speaking, we are ‘legally’ obliged to do!

These cards did find use though, for the election of the officials 
for the coming year.

Daniel Pixley was collectively requested to continue as Section 
Chairman, which he naturally agreed to do.

Rolf Gutzwiller had previously given notice of his intention to 
retire as Vice-Chairman, a post he has held since the formal 
establishment of the Swiss Section. The nomination was for 
Rolf Seiffert to take on this position as well as to continue as 
Treasurer.

Patrick Sonderegger was nominated to fill the reactivated 
position of Event Coordinator and Beatrice Müller and 
Marco Lüthi nominated to continue as Communications 
Coordinator and Section Secretary respectively. Adrian Egloff,  
the Scrutineer, diligently counted the voting cards, only to reveal 
that all officials were unanimously accepted by the meeting.

The remaining prescribed business being quickly despatched, 
the Members were given a report of progress with the planning 
of the 2018 International Convention before Beat Keller reported 
on the activities of the International Technical Committee. The 
meeting was brought to a close with a Vote of Thanks and 
Presentation to Rolf Gutzwiller for his long service as Swiss 
Vice-Chairman.

To conclude the evening the Members and Guests retired to the 
Restaurant of the Hotel Mont Blanc au Lac to enjoy the regional 
cuisine and wine, in a convivial atmosphere.

The next Swiss Section Meeting will be a Technical Paper 
Session to be held on Friday 16 June 2017, more details will 
follow on the IRSE Website, nearer the date.

Daniel Pixley opens the AGM.

And closes it with a presentation to Rolf Gutzwiller.

Re: ERTMS level 3: The game changer?
I have read the article “ERTMS level 3: The game changer” (IRSE 
NEWS, April 2017) with great interest, but whilst the capacity 
benefits of Level 3 were extolled, little evidence to support let 
alone quantify those benefits was produced. As a part-time 
timetable clerk, all I know about signalling comes from your 
textbook “Railway Signalling”, and Figure 2:6 in particular, so I 
have tried to do some simple arithmetic.

Starting with a braking distance of 2039 metres for an InterCity 
train at 161 km/h, and adjusting the formula on p14 of the 
textbook, I can calculate the headway that results from increasing 
the number of aspects, from three to four, then further. The result 
is:

40-aspect signalling approximates to the 50 metre train 
detection sections mentioned in the article, and 100-aspect 
signalling serves as a proxy for moving block. The benefit of 
‘moving block’ over three aspect multi-aspect signalling is indeed 
almost 40%, but diminishing returns are clear. The benefits 
of dividing the headway distance into more but shorter train 
detection sections are almost fully reaped by the equivalent 
of 10-aspect signalling (cab signalling would be of course a 
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necessity, it being somewhat unreasonable to expect a driver to 
pass every few seconds, and make sense of, a signal that looks 
like a Christmas tree). 

But how much does this matter? The technical headway 
between identical trains on the easy bits of plain line is very 

FEEDBACK
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rarely the limit on the capacity of a rail network. John Francis 
(“Saving Seconds”, also April 2017) is taking a much more fruitful 
approach by looking at the difficult cases, and I would be very 
interested to hear what benefit readers think ERTMS Level 3 
would have over Level 2 in the situations that actually tend to 
limit network capacity, such as:

• Platform reoccupation times at both termini and through 
stations.

• Where a fixed block system would have longer than average 
sections, perhaps around a neutral section.

• In tunnels that are so long as to need intervention shafts, 
when enforcing a ‘one train between shafts’ rule re-imposes a 
fixed block effect.

Finally, can anyone tell me what happens when a ‘platoon’ of 
trains reaches a terminus? This, perhaps:

1) Train 1 arrives.
2) Points start to move, to route Train 2 into another platform.
3) Empty drinks can in points.
4) Train 2 splits points.
5) Train 3 hits Train 2.

William Barter

Re: Saving seconds
I was very interested to read John Francis’ Paper “Saving 
seconds” in IRSE NEWS April 2017. We should all take away his 
final remark that ‘the signal engineer must work with operating 
colleagues to fully understand the issues that arise at each 
location so that the solution maximises the ability to optimise the 
layout.’

Another time saving arrangement is the provision of a low 
headway for reversing station Starting Signals to facilitate service 
recovery when departing trains are delayed and thus allow earlier 
platform reoccupation. 

Where junction work rapidly converges in advance of a Starting 
Signal, the resultant Reduced Overlap can require a speed-
controlled entry into the platform. As described in my ASPECT 
2012 paper “LU Edgware Road ‘S7’ Stock Enabling Works”, 
the establishment of an Extended Overlap, when no conflicting 
moves are occurring, can facilitate a faster approach, thus saving 
seconds.

John Phillips

Kevin Brian Hurley FIRSE MIEA Dipl Eng (Elect) 
1933 – 2017
Kevin Hurley was born into a railway family in Melbourne 
Australia spanning at one point four generations. His father was a 
signalman operating many boxes including the Elsternwick signal 
box.

In 1943 Kevin joined the Victorian Railways as an apprentice 
achieving both electrical and mechanical tickets, then moved to 
electrical fitter signal maintenance.

In 1954 he was invited by the Railway Commissioners to join 
the drafting and design office at Spencer Street head office 
during which time he worked through various roles and achieved 
his professional engineering qualifications, finally heading the 
drafting and design office.

After various roles in the Signal Design department, Kevin 
worked with the MURLA taskforce which involved resignalling 
Melbourne’s inner area and the new city loop lines.

In December 1974 Kevin was admitted to IRSE membership 
after passing the IRSE examination.

Kevin undertook various design roles and in the late 1970s he 
was project engineer and later manager for implementing the 
Melbourne metropolitan train describer. A prime aspect was 
to negotiate the technical aspects of combining the existing 
signalling system with the new computerised system. This 
included redesigning the signalling numbering system for all 
inner lines giving each line a unique numbering sequence. 

Between 1984 and 1988 Kevin was the Manager Operations 
and Safeworking development for the new State Transport 
Authority where he specified an in-cab display system that 
enabled trains to receive ‘train orders’ on the move. He 
developed a unique system of detecting that trains were 
complete at crossing loops, implemented locomotive logging 
and detector systems and wheel reporting stations.

Kevin Hurley, 1933 – 2017.

In 1988 Kevin formed his own company, specialising in railway 
signalling and safeworking systems and worked on many projects 
throughout Australia including the recent Regional Rail Link 
project and the current Government program of level crossings 
removals.

Kevin was happy to provide assistance to the development of 
younger signal engineers and was a contributor to the Australian 
signalling community. He was a good friend and colleague to 
many in the rail industry. The only thing he asked was “Bring a 
good coffee and make sure you have your signal arrangement or 
bonding plan to support your design”.

He retired from the IRSE in 2012, although he continued 
to work in the industry until late 2016 and passed away on 
14 March 2017.

Robert Baird

PAST LIVES

Keeping the discussion going ...
If you have a view about something you’ve read in IRSE 
NEWS, or any aspect railway signalling, telecommunications, 
control or related disciplines why not write to the editor at 
irsenews@irse.org?
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MEMBERSHIP MATTERS

Current Membership: 5496

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

AFFILIATE

TRANSFERS
MEMBER TO FELLOW

Pipet DA Alstom UK
Robb D SNC Lavalin UK
Roberts PS Network Rail UK
Rochford H SNCF France
Senthilvel N Atkins India

Nichols NJ John Holland Rail Australia
Toole PA Siemens UK

Ablott ML Carillion UK
Akshantalu R AM Signalling India
Borusu M Alstom India
Chagantipati DSK Alstom India
Chandra Bose MSS AM Signalling India
Cheung MSK MTRC Hong Kong
Chia E SMRT Singapore
Denning T DEG Signal UK
Francis JD Network Rail UK
Heaton JC Thales UK
Holliday CE Downpatrick & Cty Down Ry UK
Kerr H Jacobs UK
Lew MA SNC Lavalin UK
Martin K Self-employed UK
Medidi H Alstom India
Morema FS Gautrain Management Agy South Africa
Moyse BD Network Rail UK
Narahari RK AM Signalling India
Navin K Sydney Trains Australia
Sharma RK AM Signalling India
Sivakumar R TVM Signalling India
Ziyi Y Thales UK

RESIGNATIONS
Jackson R.
RE-INSTATEMENTS

Agyei F Siemens UK
Brown LJ Network Rail UK
Chan JY Land Transport Authority Singapore
Cowan R Network Rail UK
Darmawan A Indonesia Railway Academy Indonesia
Dooley SG Network Rail UK
Durrant SE Network Rail UK
Flynn T Network Rail UK
Hards J Network Rail UK
Hasan MT PT Len Railway Systems Indonesia
Komar R PT Kereta Api Indonesia
Kurnianto YB PT Len Railway Systems Indonesia
Lokavirun V MTRC Hong Kong
Long D Siemens UK
Long T Siemens UK
Ng HYK Land Transport Authority Singapore
Pribadi D PT Kereta Api Indonesia
Rosikin PT Len Railway Systems Indonesia
Siddall MW Linbrooke UK
Sunaryo Akademi Perkeretaapian Indonesia
Walker DR Siemens UK
Zhang F MTRC Hong Kong

ASSOCIATE MEMBER TO MEMBER

Eijgenraam S Movares Netherlands
van Gils K ProRail Netherlands

ASSOCIATE MEMBER

Bratschi O, Doherty K, Girt S, Hyde SG, Isaacs AH, Lee CK, 
Le Roux BJ, Robertson DM and te Pas R.

DEATHS
It is with great regret that we have to report the death of member 
Dutta Chowdhury B.

MEMBER
Ali A Siemens UK
Bernaudin FBF Ansaldo France
Cao G China Academy of Railway 

Sciences (CARS)
China

Chan CHD Land Transport Authority Singapore
Feng J CARS China
Fu M CARS China
Han A CARS China
Hidalgo Fiestas JC AECOM Spain
Hoekstein K ProRail Netherlands
Kai X CARS China
Lu P CARS China
Luthi C KompetenzHaus Switzerland
Meng J CARS China
Meriot O Systra France
Rathnam K Mass Rapid Transit Corp Malaysia
Sidaway J South West Control Sys UK
Van den Elzen GE Self-employed Vietnam
Xu N CARS China
Yin XZ CARS China
Yu KHK Hatch Canada
Zang Y CARS China
Zhang X CARS China
Zhao ZP CARS China
Zheng Z CARS China
Zhu S CARS China

ACCREDITED TECHNICIAN
Bosworth IR Alstom UK
Sampson B Siemens UK
Sterry J Atkins UK
Woodcock M London Underground UK

MEMBERSHIP CHANGES DUE TO NON-PAYMENT 
IN THE FIRST YEAR
Due to non-payment of first subscriptions, the names of 
the members below will be removed from the membership 
database: Humar MF (Malaysia), Li K (China), Nicholls L (UK), 
Ramamoorthy M (India), Vincent L (France), Wan Abdul Malik 
W (Malaysia), Eddy-Fox P (UK), Md Hassan MS (Malaysia), 
Mohd Amin M (Malaysia) and Sofocleous K (Australia).

FELLOW
Deutsch P Clearsy France
Hidayat M Operation Maintenance 

Consultant Services
Indonesia

Kimbinyi A Crossrail UK
Townsend D Frauscher Australia

ENGINEERING COUNCIL REGISTRATIONS
Congratulations to members Robson D and Surgenor S who have 
achieved their final stage CEng registration. Also to Abhishek K, 
Padilla N, Brown L, Sterry J, Bosworth IR, Woodcock M and 
Sampson B who have achieved final stage EngTech registration.
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