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NEWS view 239
Global and local

For many years 
HSBC branded 
itself as “the 
world’s local 
bank”. Time 
moved on, and 
their advertising 
changed, 
although 
it is still a 
phrase that 
many people 
instantly 
associate with 
HSBC.

Somewhat more modestly, but with 
similar intentions, the IRSE also tries to be 
“global yet local”. We have members in 55 
countries around the world – sometimes 
amounting to many hundreds of people, 
and at the other end of the spectrum 
a few countries have just one member 
each! I hope you feel that you belong to a 
worldwide family of engineers who share 
common professional interests and aims. 

We now have 20 Local Sections around 
the world – five of them in the UK, the 
remainder widely distributed across the 
world. Last month Japan was the most 
recent country to be added – a country 
that excels in high speed, highly reliable 
train services, with train control and 
communications systems to help deliver 
that excellence. Next year we hope to add 
a further IRSE Local Section, covering the 
London and South East area of the UK. If 
you have the opportunity to participate in 

a Local Section, and perhaps even help 
organise events for it, may I encourage 
you to do so. You can find contact details 
for each Section on the IRSE website.

The Institution’s activities also reflect our 
worldwide span. In the last three years 
our International Technical Conventions 
have been in Australia, China and the 
USA. Next year’s will be in Switzerland (for 
which booking opens soon), with a core 
theme of “Safety in Long Railway Tunnels”. 
As further examples of our international 
nature, a highly successful ASPECT 2017 
took place at the end of November, in 
Singapore, and our second CBTC Seminar 
has also just taken place, in Canada. In the 
UK we have a second Systems Engineering 
Seminar taking place in April, and a joint 
event with the Institution of Mechanical 
Engineers in March.

We are also endeavouring to build 
more links with other organisations. Very 
recently we have signed a Memorandum 
of Understanding for collaboration with 
the Institution of Engineers Singapore, 
and we are currently exploring how we 
might work with the IEEE in areas such as 
standards development.

Just as HSBC re-branded itself (as do all 
organisations from time to time), the IRSE 
is embarking upon a major re-branding 
exercise, to ensure we appeal to the 
upcoming generation of engineers. There 
will be more news about this in an edition 
of IRSE NEWS in 2018. We too want to be 
both global and local at the same time, 
and to convey the message that we are 
passionate about the worldwide industry 
of which we are a part.  

Francis How 
chief Executive
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CAB SIGNALLING

What can cab signalling ever do for us?
Bob Barnard
Past President IRSE

This article is based on a talk given to the IRSE Midland and 
North Western Section in Manchester on 19 September 2017.

I first worked on ‘cab signalling’ in its broadest sense in the 
1970s – developing signal repeating equipment to provide a 
display of the aspect of each approaching lineside signal in the 
train cab, via coded jointless track circuits.  That system was 
never commercialised, but I later worked on metro and suburban 
railway signalling and automatic train protection (ATP) projects, 
including a cab-signalled suburban railway overseas, before 
moving on to develop control systems for automatic people-
movers and light transit systems, together with main line ATP 
systems.

More recently, working on the application of ERTMS for main 
lines, I have given many presentations explaining ERTMS/
ETCS technology to customers, colleagues and professional 
bodies. Having usually spent too much time explaining the inner 
workings of ERTMS, I have rarely been able to properly discuss 
the benefits (and challenges) of abandoning lineside signals.  

Over the years I have heard some wild claims about the benefits 
(or lack of benefits) of cab signalling, so it may be that most 
signal engineers have had little opportunity to consider the issues 
surrounding removal of lineside signals.  So, I offered to give a 
talk focusing on this topic to my local IRSE section.  The subject 
may be of interest more widely, and I hope others at all stages 
in their careers will find it helpful, as this subject will certainly be 
pertinent in the future.

Have we forgotten the driver?
IRSE Past President Tony Howker, in influential papers in 1988 
and 2006, posed this question, and discussed whether all our 
signalling ‘improvements’ had been helpful to train drivers.  We 
should remember that drivers are, or should be, the principal 
‘customer’ of signal engineers, and our work should be 
supporting them.  

I greatly value the opportunities I have had (many of them 
through the IRSE) to ride in the cab, and try to understand the 
driver’s task more clearly.  I also value the opportunities that 
IRSE visits have given me to try out driver training simulators.  In 
these days of very compartmentalised railway organisations, the 
IRSE can play a valuable role in giving such opportunities to new 
signal engineers. 

A bit of history
Looking back, several stages can be discerned in the 

development of on-train signalling systems during the course of 
the twentieth century:

• Trainstop systems used extensively in urban applications 
to protect trains overrunning red signals, but rarely used 
on main lines because of the need for full braking overlaps, 
which are excessively long on higher speed lines.

• Warning systems to alert and remind drivers of restrictive 
lineside signals, usually with a brake application if the driver 
fails to acknowledge more restrictive situations.

• coded track circuits to repeat lineside speed signalling 
aspects in the cab and usually to enforce compliance with the 
associated speed limits.

• main line ATP systems enforcing compliance with lineside 
signals and speed restrictions by supervising braking curves 
calculated on board each train.  Sadly, such systems were 
often introduced following a spate of serious accidents on a 
network.  Level 1 ETCS is a recent example of such a system.  

Generally, these systems retained lineside signals, as they were 
intended to reinforce compliance with the signals, and therefore 
many of these systems are reactive – e.g. information may be 
picked up by the train only at particular locations, such as when 
passing a signal. This means that the in-cab equipment does 
not authorise the driver to pass a particular location. Also not all 
trains using the line may be equipped with the in-cab equipment.

But, as such technology became established to enforce safety, it 
could sometimes provide significant performance enhancements 
by supplementing, or replacing the lineside signals.  For 
example, coded track circuit systems could authorise higher 
speed running (e.g. by the transmission of additional codes via 
the track circuits) or increase capacity in suburban areas (e.g. by 
subdividing the lineside signal sections provided for main line 
train services).

The early high-speed lines in Italy and France are examples 
of the first, whilst Dublin Area Rapid Transit (DART) suburban 
services in Ireland are a good example of the latter approach.  
Systems without signals have since evolved further, with Level 2 
ETCS being a current example.

Agreeing with operators
As an R&D engineer in the 1980s, I faced the task of getting the 
customer to agree the specification for a cab signalled suburban 
railway in Recife in North East Brazil.  I struggled, until I realised 
that I needed to see things from the operator’s viewpoint, and 
we reached agreement by describing the system as a series of 
normal and degraded operational scenarios, identifying clearly 
and simply for each:

• How the train driver knows what the situation is.
• What the train driver must do in this situation.

ETCS – just one form of cab signalling.
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• What other systems and other staff (e.g. signallers) must do to 
respond.

• What rules the operator needs to formalise the situation, and 
to train staff.

It is pleasing that such methods – ‘Operational Concept’ 
documents – are now more generally used to obtain agreement 
with operating staff, and to provide input to the formal 
requirements specifications, etc. needed to design and test the 
resulting system.

Lessons from the past
We can learn valuable lessons from earlier systems, which can 
help to improve the systems we design for the future.

The suburban railway project mentioned above demonstrated 
a number of issues that are fundamental to all cab signalling 
systems, and which have since caused debate in many projects, 
including ERTMS applications. 

Risk of emergency stop.  Whilst the ability to stop a train 
immediately in an emergency is a safety advantage, hazard 
analysis always reveals a residual risk of unwanted emergency 
brake applications, which must be mitigated by the system 
design.

Reducing speed.  Simple cab signalling systems (just like 
lineside signalling) have block section lengths tailored to the 
achievable braking performance of the trains known at the time 
of design.  This requires a lot of verification, and generates 
rework if better-performing trains are introduced later. 

Balance between worst-case braking/adhesion and driver 
experience.  Often, when ATP systems are introduced on a line, 
drivers complain that the supervision of braking is too restrictive.  
This is a perennial problem.

Approaching end of authority.  The system behaviour 
approaching the end of a movement authority is critical; the 
driver must be able to adjust the train’s stopping position to 
allow it to reach (say) a platform. This is usually implemented 
as a ‘release speed’, which allows the driver to continue right 
up to the end of authority at a low speed, with the system only 
intervening if the end of authority is passed.

Identifying stopping point.  Given freedom to adjust the 
stopping location, the driver must be able to identify the required 
stopping point.  Consideration of degraded modes often reveals 
that some or all stopping locations also need unique identities 
to allow the signaller to verbally authorise a restricted low-
speed movement to somewhere precise (not into the path of an 
oncoming train!).

Emergency moves through switch and crossing areas.  To 
recover trains effectively following a system failure, a means of 
authorising moves through points may be required.  In Brazil, 
red/white ground-mounted signals proved routes set through 
crossovers, but did not prove the section clear to the next signal 
(the next crossover).

Emergency speed signage.  Unless a very low speed is 
specified, speed signage may be needed at restrictions for 
emergency moves.  Advice may be needed from rolling stock 
experts as to whether the trains are capable of running long 
distances at very low speeds.

Driver-machine interface (DmI).  The driver needs adequate 
information to drive the train efficiently in all situations.  
Generally, this means the currently permitted supervised speed, 
the distance to stopping point (if known) and audible alerts 
of movement authority changes (main line trains are driven 
‘head-up’ to maximise the mitigation of the effects of a track 

obstruction ahead). Indications of interventions by the system 
and facilities to reset the system are also required.

In assessing the effectiveness of a DMI, there is really no 
substitute for seeing a cab signal display first-hand (e.g. in a train 
driving simulator in a variety of operational scenarios).

Head up displays?
A personal observation of older drivers using ETCS DMI screens 
was that they (at least initially, when unfamiliar with the details) 
wore reading glasses during the ‘Start of Mission’ process, which 
seemed less-than-ideal.

In conversation quite recently, Tony Howker mentioned how 
effective he found the head up display in his car, and suggested 
that this technology could be of value in main line cab signalling.  
Head up displays currently supplement the normal instruments, 
rather than replacing them, so may not simplify the retro fitment 
of train cabs, however this sort of technology will undoubtedly 
have a place in main line signalling in the future.

Advantages of cab signalling
To try to answer the question posed by the title of this article, 
we need to consider how a signalling application will differ when 
using cab signalling in place of lineside signals. The following 
is an attempt to structure a set of inter-dependent advantages, 
presuming ETCS Level 2 without signals is to be used. Taken 
overall, these benefits result in easier signalling applications 
design, and also enable greater freedom to track and 
electrification designers to simplify and optimise their designs.

Eliminates risk of mis-reading signals
There is no need to sight end of authorities from line speed, 
so there is no minimum sighting time. The complex interaction 
between signal position and infrastructure, such as curves, 
electrification structures, overbridges, neutral/booster sections 
is avoided, and the re-sighting and possibly rework when any of 
these change is also removed.

The requirement to co-locate end of authorities on adjacent 
tracks is removed, easing the application to fast and slow lines 
making it easier to locate end of authorities in ladder crossovers. 
It also reduces the distance from end of authority to crossover. 

There are no block length constraints, so this allows longer 
sections where traffic permits and variability between successive 
blocks. It also eases the application to multi-track lines, 
constrained station areas, junctions and level crossings.

Immediate movement authority update on route 
setting ahead
This avoids “missing” movement authority extension from 
lineside signals. Braking will start only when near that train’s 
braking curve, but at close headways this can lead to cyclic 
brake/acceleration. Headway will be reduced which will improve 
recovery from delay.

Continuous supervision to braking curve
Block length need not suit braking of train(s), so this enables 
higher speeds without rework and enables block sub-division 
(or optimisation). Movement authority can be progressively 
extended over short sections behind preceding trains, effectively 
providing quasi-moving block operation at capacity pinch points. 
Speed can also be optimised according to train braking.

Accurate speed monitoring on end of authority approach allows 
reduced or zero overlap but may restrict approach speed. This 
reduces flank protection in interlocking and allows more parallel 
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moves. There will be increased standing room in platforms/loops 
and improved plain line headway

Train speeds will be optimised to avoid the need for approach 
control at junctions and there will be more efficient operation 
with mixed traffic, with a reduction in time to clear flat 
junctions leading to savings in energy requirements due to less 
acceleration and braking.

Active detection that a train has stopped also speeds approach 
locking release and the re-routing of trains, thus improving 
resilience of the network in disturbed situations

Realisation of the benefits
So how are these advantages of cab signalling realised in terms 
of safety, performance and cost?

Safety benefits
There will be more comprehensive train protection functionality 
with immediate emergency stop facility and less installation/
maintenance access needed at the trackside so removing the 
safety risk to maintenance staff.

Safety is not the primary reason for choosing cab signalling over 
lineside signalling with modern ATP, but these benefits may be 
significant in justifying the change.

Performance benefits
There will be improved headway, through optimisation of the 
block layout, and immediate response to movement authority 
upgrades, along with improved resilience following disturbances 
as a result of faster re-routing, junction clearance.

Fewer failures as a result of less on-track equipment (signals, 
AWS/TPWS, cables) and fewer train detection sections (with 
optimised blocks) will be a benefit along with less disruption 
resulting from on-track installation/maintenance

These benefits contribute to improving the capacity, flexibility 
and resilience of main lines.  The magnitude of the improvements 
will vary between applications.

Capital expenditure 
Cost savings are possible though through the elimination of 
signals, signal structures, groundwork, signal object controllers, 
housings, cabling, power, telecoms, AWS/TPWS equipment and 
signal-related data in interlocking.

Signalling design, testing, installation work together with 
conventional lineside signage will also be reduced.

There will be cost increases as a result of introducing in-cab 
signalling and these include the provision of radio block centres 
(RBC), passive balises, some new lineside signage, on-train 
equipment and either providing or upgrading a GSM-R system 
with the right data capability.

The experience of railways and suppliers is that the benefits 
significantly outweigh the costs, provided the migration can be 
accomplished efficiently.

Operating expenditure
With in-cab signalling there will be maintenance savings as a 
result of no signals, object controllers, and less trackside cabling 
(to signals, AWS/TPWS) together with less  conventional lineside 
signage. There will be no need for re-survey and signal sighting 
work for infrastructure changes.

There will be the additional maintenance and associated 
cost with RBC as well as interlocking (but these are not at the 
trackside), passive balises on track, and some new lineside 

signage. Any infrastructure changes are likely to require updates 
to RBC as well as interlocking data.

The balance between savings and increases in through-life cost 
are difficult to assess generically, but the reduction in on-track 
maintenance is likely to greatly outweigh any increases.

Some commonly-expressed views 
In recent debates about the potential benefits of the ‘Digital 
Railway’ there have often been views expressed about the 
benefits of otherwise of cab signalling. So to conclude this paper, 
based on the discussion above, can we justify statements such 
as…

“Cab signalling allows more train paths through existing track 
layouts”

By removing constraints on signal spacing imposed by 
readability, cab signalling may allow “difficult” layouts to be 
signalled more easily, and in a way that reflects evolving traffic 
needs.

But fundamental capacity constraints imposed by flat junctions 
and single-track sections can ultimately only be overcome by 
track layout improvements.

So, true to some extent…

“Cab signalling improves capacity on plain track, but gives 
no real benefit as capacity is still limited by station and 
junctions”

Modern systems such as ERTMS without signals allow, headway 
improvements everywhere with faster re-routing/re-platforming in 
the event of delays. More parallel movements in complex areas 
(routes with reduced/zero overlaps) will be possible, along with 
faster clearance of flat junctions. There will also be improved 
recovery from disturbances.

So, not true, there are improvements at stations and junctions 
that can be exploited.

What do you think?
Does cab signalling make a difference to a railway? 

Remember that if you have views you’d like to share about 
this, or any other article in IRSE NEWS, we’d love to hear from 
you. Our mantra of “inform, discuss, develop” depends upon 
members sharing views and ideas. 

Why not write to the editor (irsenews@irse.org)? We always 
welcome letters for our ‘Feedback’ column.

The view from the sharp end. Photo Ian James Allison.
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Strategic drivers of change in the signalling industry
Prepared on behalf of the IRSE International Technical Committee  
by Alan Rumsey

The purpose of the IRSE’s International Technical Committee 
(ITC) is to provide thought leadership and disseminate 
learning on technical topics relevant to train control and 
communication systems. This provides value not only to IRSE 
members but also to the wider rail industry. The committee’s 
particular strength lies in its international membership, 
enabling engineering principles and practices from a diverse 
range of countries to be brought to bear upon the subjects 
that are debated.

In this report Alan Rumsey describes the committee’s view 
on the strategic drivers that are leading to significant changes 
within our industry.

This report has been prepared to summarise the strategic drivers 
of change in the signalling industry, as viewed by the IRSE 
International Technical Committee (ITC). 

This report does not attempt to capture every factor influencing 
change in our industry, or focus on specific technical details, 
but rather to capture the primary trends, from an international 
perspective.

The report is divided into two sections. The first section 
discusses drivers of change from the perspective of the user/
specifier of signalling system. The second section addresses 
drivers of change from a supplier/provider perspective.

The ITC considers the primary technology drivers to be:
• Continued emphasis on system safety (re-definition of 

‘safe-state’, re-evaluation/application of ALARP principles, 
cyber security, etc.).

• Increased focus on operations (capacity, automation, system 
reliability/availability/maintainability, ‘big data’, etc.).

• Lower cost signalling solutions to support business case 
for signalling upgrades (commercial considerations, 
obsolescence considerations, etc.).

• Maintaining a competitive edge (engineering processes, 
hardware costs, software costs, implementation costs, etc.).

• Global solutions/products (and technology convergence).
• Communications technology considerations

The reasoning behind the above list is summarised in the 
following sections of this report.
Many of the topics in this report have been the subject of 

prior ITC articles, or are the subject of articles currently under 
development by the ITC. Relevant references are provided as 
footnotes to this report. Note that the ITC has also recognised 
the challenges of introducing changes within the railway 
industry1.

SEcTION 1: DRIVERS OF cHANGE FROm THE 
PERSPEcTIVE OF USERS/SPEcIFIERS
continued emphasis on system safety
Maintaining and improving the safety of rail transportation 
systems, through the application of ‘fail-safe’ principles, will 
continue to be a primary technology driver within the signalling 
industry, with the goal of mitigating hazards arising through 
human errors in design, installation, operation and maintenance2.

Re-definition of ‘safe-state’
It is increasingly being recognised that while bringing a train 
or trains to a stop may mitigate any immediate hazard of a 
train collision or derailment, this state may not be free from 
other hazards, nor does a stopped train fulfil its fundamental 
mission to transport people and/or goods3. As such users are 
driving the signalling industry to take a more holistic view of 
rail transportation operations with designs that recognise the 
importance of both system safety and system availability, and 
that not only provide ‘fail-safe’ characteristics but that also exhibit 
graceful degradation characteristics following equipment failures.

Application of ALARP principles 
It is recognised that safety is not absolute, but involves an 
assessment of risk and a judgement as to whether or not a risk 
has been mitigated as far as is ‘reasonably practicable’ such 
that the level of risk can be considered acceptable or at least 
tolerable. The phrase ‘reasonably practicable’ itself implies 
that a risk mitigation measure must not only be possible, but 
implementable at a cost commensurate with the safety benefits 
to be gained. 

Whether or not a particular hazard has indeed been reduced to 
as low as is reasonably practicable (ALARP) will therefore need 
to be periodically re-assessed in light of operational changes 
(e.g. increases in line capacity which may increase the likelihood 
of a hazard occurring), and with consideration of the newer 
technologies that become available (which may reduce the costs 
of mitigating a hazard) as well as experiences from other Users 
and decisions made on other projects. 

Cyber security
Historically, the definition of safety within the signalling industry 
has not been extended to address security, which deals with 
harm through malicious intent. However, current security 
concerns and, in particular, cyber security threats, will drive 
signalling technologies, approaches and architectures that 
integrate these two disciplines in the design and operation of 
rail transportation systems; the safety management system will 
become the safety and security management system4.

Increased focus on operations
Delivering higher levels of service, and removing operational 
constraints imposed by the signalling system, will continue to be 
important technology drivers in the future5. The signalling level 
will no longer be the primary focus; instead the focus will move 
toward the operational level.

Capacity
Maximising the operational utilisation of rail transportation 
infrastructure through ‘moving block’ signalling principles and 
control centre consolidation6, for example, with increased 
emphasis on operational decision support systems, will continue 
to be significant drivers of signalling technology evolution, and 
may include consideration of alternative safe braking models 
that are not based on an instantaneous ‘brick wall’ stop of a 
preceding train7. 
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Automation
Although the rail industry is not pursuing automation at the same 
pace as the automobile sector, there are nevertheless increasing 
trends towards higher levels of automation of rail transportation 
operations, up to and including driverless/unattended train 
operations8. This trend is expected to be a continuing technology 
driver in the future, not only for urban transit systems (metros/
light rail), but also for main line rail systems9.

System reliability/availability/maintainability
The next generations of signalling technologies will also be 
expected to inherently offer improved reliability/availability/
maintainability characteristics, moving away from reactive 
corrective maintenance to risk-based, condition-based 
preventative maintenance, and better service recovery10,11,12. 
This will include the increased use of low-cost sensors and 
communication systems to deliver continuous/regular condition 
monitoring, supporting predictive preventative maintenance.

‘Big data’
Modern signalling and communications technologies are able 
to capture and store increasing volumes of valuable operations-
related and maintenance-related data. The magnitude of this 
data can however be overwhelming to system users. This is 
driving an increasing interest in, and application of, ‘big data’ 
tools, fully integrated within signalling/train control system 
designs, to provide more efficient and more effective system 
alarm management and system analytics, specifically to meet the 
user needs described above.

Lower cost signalling solutions to support 
business case for upgrades
While the safety and operational benefits of the latest 
generations of signalling technology are well recognised, the 
cost of implementing such systems can often be prohibitive when 
developing a business case justification13. Developing lower costs 
signalling solutions will therefore be an important technology 
driver in the future. The users (infrastructure managers) have 
expressed many time that they need to do more with less money 
available.

Commercial considerations
Commercial considerations will continue to drive the need for 
interoperability and interchangeability standards to avoid, for 
example, the need to equip rolling stock with multiple signalling 
systems, and to provide for multiple sources of supply with 
competitive procurement of both train-borne and wayside 
signalling equipment. 

Obsolescence considerations
The drive to deploy new signalling technologies to meet 
the business needs in a timely fashion also needs to drive 
fundamental changes to the current system and safety 
assurance processes which are often onerous, costly, and time 
consuming14. In addition, the business case for new signalling 
systems and signalling system replacements will increasingly 
focus on life-cycle costs in addition to initial capital costs, with 
specific consideration of provisions to mitigate equipment 
obsolescence15. 

Focus on lifecycle cost leading to standardisation
Infrastructure managers are forced, due to dwindling budgets 
made available by national authorities, to do more with less. As 
the operational costs over the lifecycle of a signalling system 
are now usually larger that the upfront capital outlay the focus 
is shifting to how to reduces lifecycle costs. One chosen way 
forward is the standardisation of the interfaces in the signalling 
system. 

SEcTION 2: DRIVERS OF cHANGE FROm THE 
PERSPEcTIVE OF SUPPLIERS/PROVIDERS
maintaining a competitive edge
The primary driver of change from the perspective of suppliers/
providers of signalling solutions is, of course, to obtain a 
competitive edge in the industry in order to maintain/grow 
market share. 

Engineering processes
With the increasing general shortage of qualified technical 
resources in the industry, this also drives a need to do more with 
less, and in a shorter period of time, which is turn drives the need 
for more efficient and more cost-effective engineering techniques 
to specifically include, for example, formalisation of requirements 
management processes and pragmatic, value-added systems 
engineering and safety assurance processes. 

Hardware costs
Custom designed and built hardware for signalling safety system 
will become increasingly unsupportable and the need to reduce 
hardware costs will drive increased use of commercial-off-the-
shelf (COTS) products within SIL4 signalling systems. This in turn 
will offer possibilities for new entrants into the signalling markets.

The need for increased flexibility and ease of reconfiguration 
may, for example, also drive the development of small sensors/
controllers, with standardised interfaces, all linked together 
through an IP network16, to continuously monitor asset condition, 
particularly of those trackside assets such as switches and 
crossings.

The trend to ‘moving block’ type systems, with reduced track-
based equipment, may also drive the development of low cost 
sensor technology to, for example:

• Precisely and reliable determine train location in a fail-safe 
manner.

• Determine train length and train integrity17,18.
• Confirm route integrity19.

Software development costs
With the increasing use of computer-based signalling systems, 
software is becoming the key value-added investment which will 
drive the industry to keep abreast of the latest developments in 
software development tools and processes, for the cost-efficient 
production of both vital and non-vital high-quality, bug-free 
software. The goal should be to allow software to be ported to 
updated hardware with the minimum of new safety assessment 
work. 

Implementation costs
One of the significant cost drivers in implementing new signalling 
systems, particularly on ‘brownfield’ projects, is the time required 
to fully test and commission the system in the field. The need 
to reduce implementation costs will drive an increased focus on 
minimising field test activities through enhanced factory testing 
with more sophisticated simulation tools, including the use of 
‘formal methods’ where appropriate. 

Flexible update and upgrade scenarios
The above are helping to create flexible update and upgrade 
scenarios where only life expired subsystems are replaced instead 
of complete systems. The user requirements for lifecycle cost 
reductions are a big driver here and as a consequence the current 
market behaviour of the supply industry needs to change.
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Global solutions/products
The drive to reduce signalling system costs will continue to drive 
a move away from agency-specific and country-specific signalling 
solutions/products to global signalling solutions/products. 

Technology convergence
The signalling industry is currently divided into two distinct and 
separate markets: the main line rail market (intercity passenger 
and freight), and the urban transit market (light rail, metros, 
commuter rail). Given the commonality of business requirements, 
and the need to drive cost efficiencies, there will inevitably be a 
further drive towards convergence in technologies and products 
to serve both markets.

communications technology considerations
It is clear that the next generations of signalling technologies will 
be increasingly ‘communications’-based, with increased relance 
on fibre optic and radio networks, and IP-based protocols, etc. 
The evolution of communications technologies (LTE, LTE-R, 
4G, 5G and so on) will therefore be major drivers in advances 
in signalling technology to achieve the user needs identified 
in Section 1, with associated implications on radio spectrum 
allocation/regulation and interface standardisation, as well as 
safety and security acceptance/management processes. The 
access to cost-effective and efficient radio technologies will 
continue to be a critical issue for signalling system design.

This trend to communications-based signalling solutions is 
also shifting many signalling functions from the infrastructure to 
the train, driving the need for closer integration, and interface 
standardisation, between the train-borne signalling equipment 
and the other train subsystems.
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LOOKING BACK

Thirty years ago
Stephen Clark

In December 2016 IRSE NEWS published what we planned 
would be the first of a series of retrospective articles looking back 
fifty years to what was happening in the world of railways, railway 
signalling and communications and particularly the IRSE.

When the idea for these articles was first suggested, 
consideration had been given to looking back even further, to 
75 or even 100 years. However, as both 1942 and 1917 were 
wartime years and the IRSE was itself operating in somewhat 
reduced circumstances, we decided this year to look at a more 
recent year, namely 1987 (30 years ago). As the authors of that 
invaluable history textbook “1066 And All That” pointed out, 
“history is not what you thought, it is what you can remember”, 
and it is hoped that this article will prompt memories for some of 
you. 

To provide some overall railway context, British Railways’ 
scheme to electrify the East Coast Main Line to Edinburgh had 
been authorised in 1984. By 1987, the first stage, extending 
the ‘Great Northern Suburban Electrification’ from Hitchin to 
Peterborough was completed, although it would be another four 
years before trains could run ‘under the wires’ throughout the 
journey from Kings Cross to Edinburgh.

Looking back, 1987 was to be something of a watershed 
year in terms of railway technology and, given that the 
Institution embraces the disciplines of both Signalling and 
Telecommunications, the subjects of the technical papers 
presented during the Institution’s Presidential session that year 
reflect these dual areas very well. The papers were focussed very 
much on developments in the UK – and this article reflects that 
focus.

Last year’s ‘50 years ago’ article looked at the early stages of the 
geographical relay interlocking era, both the last Westpac Mk I 
and the first Westpac Mk II having been commissioned in 1966. 
By 1987, however, that era had come to an end with the last new 
installation of what was by that time ‘Westpac Mk IVA’ being 
commissioned at Redhill in May 1985. Apart from an extension 
to the Decoy interlocking at Doncaster in 1997, where a Westpac 
MkIVA interlocking was provided to maintain compatibility with 
the rest of the Doncaster control area, Redhill would prove to 
be the last of the packaged interlockings, the final installation of 
the GEC-General Signals systems having been commissioned in 
1984.

In 1987 relays were still the dominant interlocking technology, 
the late 1970s and 1980s having seen a resurgence of the 
so-called ‘free-wired’ method of implementing signalling 
interlockings using individual (rather than pre-wired and 
packaged) relays. Based on lessons learned from a number of 
major signalling schemes carried out during the 1970s using 
geographical systems, British Railways’ Southern Region had 
been developing a set of free-wired interlocking circuit standards 
that could be implemented by suppliers using their own 
hardware. 

Known initially as the ‘Yellow Book’ and later formalised as 
British Railways Board specification BRS SW67, these standards 
saw extensive use from the 1980s onward, with all but three of 
the interlockings covering the Brighton Line Resignalling Scheme 
controlled from Three Bridges being so designed, including 
Three Bridges itself. Of the 34 new interlockings recorded as 
having been commissioned in 1987 , 25 were of the BRS SW67 
free-wired type. Eventually, over 300 BRS SW67 interlockings of 
varying sizes and complexities would be designed and brought 
into use on the national rail network.

However, the year 1987 was on the cusp of a major change 
in signalling technology. In August 1985, the first application 
of British Railways’ first processor-based interlocking system – 
‘Solid State Interlocking’ or ‘SSI’ – had been commissioned at 
Leamington Spa. Although the very first use of SSI had been at 
Dingwall in 1984 as part of the ‘Radio Electronic Token Block’ 
(RETB) signalling on the ‘Far North’ and Kyle of Lochalsh lines, 

Every year we take a look back to see what activities the IRSE 
was involved in a number of decades ago. Whilst entertaining 
and memory-provoking for many members, it is also indicative 
of the accelerating rate of change in our industry. This year we 
look back 30 years to 1987.

The majestic scenery of the Scottish Highlands was the base for 
the 1987 IRSE Convention, with the RETB scheme on the line to 
DIngwall being one of the sites visited.  
Photo Westinghouse archive.
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the Leamington system provided conventional signalling control 
of colour-light signals and point machines from an Entrance-
Exit panel, one of the first uses of microprocessors in a railway 
safety-critical application. What came to be known as ‘BR SSI’ 
was developed under a tripartite agreement between the BR 
Research Department and the two major UK signalling suppliers, 
Westinghouse Signals Ltd and GEC-General Signal.

During 1987, a further three installations controlled by SSI were 
commissioned, at Inverness, Weymouth and Oxted. It would 
only be another three years, however, until the number of new 
interlockings using SSI technology would outnumber those using 
relays.

In April 1987, the IRSE’s incoming President, Clifford (Cliff) Hale 
delivered his address ‘Echoes from the Past – Signals from the 
Future’, in which he touched upon a number of past technical 
milestones in the railway signalling world, the Institution having 
reached its 75th anniversary that year. In addition to the recent 
developments of Radio Electronic Token Block and Solid State 
Interlocking, he also mentioned innovations such as the first use 
of Visual Display Units and trackerballs for a signalman’s interface 
(as an alternative to a panel), the implementation of a system of 
Automatic Route Setting at Three Bridges Area Signalling Centre, 
and the start of a programme to introduce electronic telephone 
exchanges as replacements for the Strowger electromechanical 
switching then in use.

Members of the Institution were able to see a number of 
these new systems in place during the May 1987 Summer 
Convention in Scotland. The Convention was based in Glasgow 
and included a visit to the Shields Traction Depot and Paisley 
Signalling Centre, from which the recently electrified Ayrshire 
Coast lines are controlled. An item of particular interest was the 
recent introduction of the train radio system that would allow 
Ayrshire line services, and eventually those on the suburban lines 
throughout the Strathclyde area, to be operated under Driver-
Only Operation (DOO) working.

On the second day of the Convention, a visit was made 
to Inverness to enable the members and guests to observe 
operation of the SSI signalling scheme that had been 
commissioned two months earlier, and to inspect the equipment 
installed in the new Inverness Signalling Centre. As Inverness 
is also the hub of the Far North and Kyle of Lochalsh lines, this 
provided an opportunity to see the Radio Electronic Token Block 
systems in operation. 

It was during the next day’s visit to Fort William, on another 
line where the signalling was in the process of being converted 
to RETB, that the President and Mrs Hale were present at the 
naming of Class 37 locomotive 37 411 ‘The Institution of Railway 
Signal Engineers’. The locomotive’s nameplate was transferred 
to another locomotive, 37 232 in 1991 and, when this latter 
locomotive suffered a serious mechanical breakdown in 1996 and 
was scrapped, one of the nameplates was rescued and in 2011 it 
was presented to the Institution, and visitors to the IRSE’s London 
office can now see it on display there. 

The final day of technical visits on the Convention included the 
Glasgow Underground Railway, a unique circular 4-foot gauge 
underground railway serving the City centre (it nowadays uses 
its original title, ‘Glasgow Subway’) and delegates inspected 
the new Control Room brought into use in 1986. In afternoon, 
the party visited the control and communication facilities of the 
Strathclyde Police and CITRAC (Centrally Integrated TRAffic 
Control) in their respective Control Rooms. 

The opening Technical Paper of Cliff Hale’s Presidential Session 
on 7 October 1987 described the signalling, control and 
communication systems for the then newly-opened Docklands 

Light Railway, London’s first transit system to implement 
Driverless Train Operation or DTO, nowadays classified according 
to the UITP (International Association of Public Transport) ‘Grade 
of Automation’ designations as ‘GoA 3’.

The Docklands Light Railway (DLR) had been developed to 
meet the needs of travellers to and from the former Docklands 
area of East London, a part of the capital poorly served by urban 
rail services and where a great deal of urban rejuvenation was 
under way. There was however a lot of redundant or moribund 
rail infrastructure remaining from the era when the Port of London 
Authority had operated and maintained its own extensive rail 
network. This served the now abandoned docks and warehouse 
facilities, and this was wherever possible absorbed into the 
design of the DLR system.

Development of the DLR pursued from the very beginning 
a prudent and pragmatic course. It was recognised that the 
difficulties involved in providing a purpose-built interchange 
with the Underground anywhere in the City of London would 
be considerable, and so a simple two-track terminus was built 
alongside Fenchurch Street Station, perched at viaduct level 
across the road from Tower Hill Underground, although without 
a direct connection to either of those stations. The new station, 
imaginatively titled ‘Tower Gateway’, would serve as the system’s 
western terminal until the opening of the extension to Bank 
(already being planned at the system’s opening) in 1991.

The initial DLR system of 16 stations was built in the form of a 
letter ‘Y’ running from Tower Gateway to a northern terminus at 
Stratford, with another terminal (Island Gardens) at the southern 
end of the Isle of Dogs, facing Greenwich across the river. 
Connections between the three branches were made by means 
of a triangular layout (the ‘Delta Junction’) between Westferry, 
Canary Wharf and Poplar, where the railway’s depot and control 
room (the ‘Operations and Maintenance Centre) was established. 
A Royal Opening of the system by Her Majesty the Queen took 
place on 30 July 1987, with regular public services following a 
month later at the end of August.

The paper presented on 7 October explained how the DLR’s 
vehicles had been specifically developed to allow operation over 
lines with many short, steep gradients and small-radius curves, 
and that the signalling system’s designers, GEC-General Signal 
Ltd, had sought to take advantage of the vehicles’ light weight 
and performance. The system, which followed an established 
Automatic Train Control hierarchy of ‘Automatic Train Protection 
(ATP) – Automatic Train Operation (ATO) – Automatic Train 
Supervision (ATS)’, was based on a fixed block system of train 
detection using the company’s ‘Reed’ track circuits.

ATP speed monitoring was provided by a cable loop laid 
between the rails through which a further Reed frequency could 
be transmitted as a ‘monitor tone’, absence or loss of which 
would initiate an immediate emergency brake application. The 
loops were crossed at intervals, the transpositions being detected 
by the trainborne equipment from the phase change of the signal 
and used by the train to check its speed. 

To provide a ‘proceed’ signal (what would now be called a 
Movement Authority), a second tone was overlaid on the track 
circuit frequency to indicate that the section ahead was clear. 
Control of this proceed tone in accordance with the settings 
of points and status of conflicting train movements was carried 
out by two BR SSI interlockings that covered the whole railway. 
Control of the train by the trainborne ATP meant that no lineside 
signals were required, although point indicators were provided to 
aid manual operation in case of failure. 

Within the safety envelope provided by the ATP, the ATO was 
enabled to drive the train automatically from one station to the 
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next, uploading data for each inter-station run while stationary, or 
‘docked’, at the preceding station and monitoring its position by 
means of on-board odometry.

Two days after presentation of the Technical Paper (on 
9  October 1987), members of the Institution took part in a 
technical visit to the DLR to observe at first hand both the railway 
in operation and the equipment and systems described in the 
paper. 

So it was that London received its first driverless transit system. 
Such was the eventual success of the DLR that its programme of 
extensions (westwards to Bank, eastwards to Beckton and London 
City Airport, across the river to Lewisham) quickly outgrew 
the capacity of the original GEC-General Signal signalling. It 
was replaced in 1994 by a proprietary communication-based 
signalling system (‘SelTrac’), supplied by Alcatel (now Thales).

The President’s address, in which he had looked at both the 
past and the future, was equally reflected in the world of railway 
telecommunications in 1987. On 10 December, Colin Porter 
presented a paper titled ‘Train Information for the Passenger and 
Operator’. Re-reading it today provides an interesting contrast 
with the totally information-focused world of 2017.

This contrast is remarkable in many respects but particularly as 
a reminder of the considerable ingenuity that had been applied 
between the 1960s and 1980s to provide information displays for 
the use of passengers. These would be required to convey a wide 
variety of information and messages covering all conceivable 
railway scenarios including normal operation, degraded 
service conditions (delayed, cancelled or diverted trains) and 

The rapid redevelopment of London’s Docklands featured 
heavily in the news in 1987, particularly the then-futuristic 
Docklands Light Railway with its sharp bends, dramatic 
gradients and apparently miraculous self-driving trains 
winding their way through the buildings sites in the East End.
Photos Maurice Poole/DLR.

emergencies. To an age where the hand-held touch screen has 
become a universal medium of information transfer, the hardware 
used to display these messages covered a quite extraordinary 
spectrum of ingenious solutions, from motor-driven rotating 
split-flap signs, through arrays of electro-mechanical ‘flip-discs’ 
used to create alphanumeric characters, to liquid-crystal and LED 
matrix signs. All these, together with cathode-ray tube monitors, 
have now passed into history. They have been superseded by 
the ubiquitous ‘flat-panel display’ using liquid crystal, LED or 
plasma technology, capable of displaying not only standardised 
information but also free-form text messages and graphics, and 
even still and moving images, and advertising content.

Colin Porter’s paper also considered Public Address (PA) systems 
which were at that time the only practical means of conveying 
variable message information to numbers of passengers over a 
large area. Despite the flexibility of this method to broadcast any 
form of information, in any language, intelligibility was frequently 
impaired by the generally unsympathetic acoustic environment 
of the large, cavernous spaces at many large railway stations. 
Nowadays, the availability of digital storage and processing 
techniques has largely overcome these problems and the 
application of public address systems – and information displays 
– to more localised environments such as the interiors of trains 
has progressed from being a useful feature to a legal requirement 
in the UK and in many other countries.  

But it is in the area of what would today be called ‘wide area 
networks’ that railway communications in 1987 were taking a 
major step towards the future world of universal and near-instant 
availability of information. In February 1988, R C Smith presented 
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a paper written by a team from British Railways Headquarters 
and entitled ‘The Development of a Digital Telecommunications 
Network for BR’ which described the plans to modernise the 
existing telecommunications network with digital technology. It 
should be remembered that at this time the ‘Internet’ existed 
only as a series of laboratory experiments, and the UK’s first 
mobile phone call had been made only in 1985.

After considering the history of railway communications, many 
of the techniques of which had been first used, or developed, 
for railway applications, the authors of the paper outlined the 
techniques of digital signal processing and transmission, as well 
as the development of electronic switching that would within a 
few years replace the long-standing electromechanical Strowger 
(step-by-step) and Crossbar systems. The paper also explained 
the principles and physical construction of the fibre optic cable 
used for BR’s first commercial installation in 1981 and subsequent 
developments, including the technologies required to make the 
necessarily optically precise joints on site during installation. 
The paper also noted the considerable advantages conferred 
on a railway communications network by fibre optic transmission 
because of its intrinsic immunity to electromagnetic interference 
from external sources, particularly electrification and traction 
systems.

The second part of the paper considered the uses to which 
British Railways could put the already rapidly changing and 
expanding technologies of fibre-optic network communication. 
Bandwidths of 1.2 and 2.4 Gbit/s had by that time been 
achieved, and it was considered that the demands of railway 
applications were fairly modest, although the requirement 
for data was recognised to be rapidly increasing and that 
applications such as electronic mail or video conferencing 
had not yet been seriously considered. The authors indicated 
however that it was BR’s intention to establish, within their 
national transmission network, local networks that could cater 
for all railway communication requirements, including not only 
voice and data but also trackside services such as signal post 
telephones, Solid State Interlockings, traction supervisory 
(SCADA) systems, level crossing CCTV and security.

Despite misgivings as to the need and commercial justification 
for ever-increasing network bandwidth and capacity, the 
paper’s conclusion confidently (and presciently) stated “it is 
anticipated that all communications systems will be merged into 
one integrated digital network with digital facilities extending 
into local cabling, and making the connection of voice and 
data terminals available to all offices with full routing and 

High-technology of 1987, this time a flip-disc passenger information sign 
at Yio Chu Kang MRT station on the Singapore Metro.  
Photo Westinghouse archive.

interconnection to all other parts of the country and via the 
public network, the world”.

An interesting sidelight on this paper was given by a small 
paragraph that appeared in the Institution’s 1987 Annual Report, 
recording that concern had been expressed at the time at the 
low level of involvement in the Institution of telecommunications 
engineers. Evidence of this was given as the small number of 
candidates applying to sit the telecommunications examination, 
so to address this concern, a committee had been set up to 
investigate what changes might be made to attract greater 
numbers of telecommunications engineers into membership of 
the Institution. 

Before we leave 1987, mention should be made of the IRSE 
Library. The Institution maintains a small collection of books at 
its offices in London, including the Minute Books, copies of the 
Proceedings and other IRSE publications, together with books 
donated or bequeathed to the IRSE by various benefactors. 
The 1987 Proceedings included a short article by former IRSE 
President Maurice Leach explaining the history of the IRSE 
Library, its origins in the 1920s and its eventual disappearance 
during and after the Second World War. 

The Institution is currently exploring ways to both expand 
its current collection and to make it more accessible and it is 
planned to tell the full story of the Library in a future edition of 
IRSE NEWS. You can read more about the latest contributions to 
the IRSE Library on p30 of this edition of IRSE NEWS.

Acknowledgments to Andy Overton’s British Power Signalling 
Register (irse.info/dj5m7) as an invaluable source of information 
on types of interlocking and their timelines.

What do you think?
The focus of the IRSE thirty years ago tended to be 
very much focused on the UK, or activities carried out 
by UK companies. Today IRSE NEWS seeks to reflect 
the international diversity of our organisation, with 
members around the world and approximately a 50/50 
split between members in the UK, and members in other 
countries. Do you think we get the balance right between 
UK and non UK papers?

Why not write to the editor (irsenews@irse.org)? We 
always welcome letters for our ‘Feedback’ column.

On a grander scale the split-flap signs at Waterloo station were one of 
the subjects of Colin Porter’s paper on train information. 
Photo Colin Porter.

http://irse.info/dj5m7
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ASIAN ADVENTURE

This year’s IRSE convention at Fort Worth, Texas, was Keith 
Walter’s 34th consecutive year in attendance. For all the 
European based conventions Keith has nearly always travelled 
by train, so for the Beijing 2016 event he decided to extend 
this record by travelling the 8131 km there and back by train. 
This article by Keith explains his adventure.

Having travelled by train to all but one of the conventions in 
Europe since 1984, I decided it was time to use the train to reach 
a convention farther afield, and not just for part of the journey as 
I did in 1988 (Hong Kong), 2002 (Sydney), and 2008 (Bangkok). 
Part of the fun was working out how to make the journey and 
all the necessary bookings. In the end, I dealt with 17 different 
organisations to arrange train tickets, hotels, and visas, not 
counting the IRSE for the convention itself.

The journey started almost like the daily journey to work, but 
changing from South West Trains to the Victoria Line at Vauxhall 
seemed particularly apt, as the Russian word for station is taken 
from Vauxhall: “ВОКЗАЛ” or vokzal. Everything was quite routine 
as far as Brussels on the Eurostar, but the ICE from there to Köln 
broke down just before Liège, making me worry that the trip 
might be ruined at such an early stage. However, after the driver 
had re-booted the system for a second time, everything ran 
smoothly and I still had more than two hours before the overnight 
train left for Warsaw.

This was the only train on which I found myself in a 6-berth 
compartment. A fault on the Polish locomotive which took over 
the train at the border meant it was unable to exceed 100 km/h 
and it finished its journey an hour late, though I still had six hours 
to view the city with a British couple who were also heading for 
Beijing, though by a different route after Warsaw.

Another overnight train took me across the next border into 
Ukraine. The compartment on this train had three berths, but 
barely any luggage space. This journey included the first of 
four changes of gauge, achieved by changing bogies at around 
02:00, and the first significant border crossing since Eurostar. The 
Polish immigration officer checked every page of my passport 
very carefully, even using a magnifying glass for one page. On 

the Ukranian side, passports were taken away for stamping, but 
only after a very careful check that the people presenting them 
matched the photographs.

In Kiev, I had seven hours to see the city and try to find an 
appropriate meal. Tripadvisor offered just one suitable restaurant, 
but there was no sign of it when I reached the address. Another 
website suggested another restaurant, but it was closed for 
refurbishment. Several other restaurants could not offer what I 
wanted – one had “special chicken Kiev” made with pheasant 
and guinea-fowl, but that didn’t quite seem right. In the end, 
I had to make do with a pathetic little chicken Kiev from a fast 
food café.

The next train took me to Moscow and was my first experience 
of a traditional Russian-style train with 4-berth compartments and 
boiling water available at the end of each coach. My Ukranian 
fellow passengers the previous night had warned me that Russian 
border officials would be rude and officious but, in fact, they 
were quite the opposite, even smiling, something which is rare 
at any border. I assume they were happy to be dealing with 
someone who wasn’t from the country with which they were in 
dispute over Crimea.

There was plenty to see in Moscow during the 13 hours I had 
there, including Red Square, the Kremlin, and a short cruise on 
the river. One thing I noticed is that the British ambassador’s 
residence is an impressive building, but is clearly overlooked by 
the Kremlin.

I had the compartment to myself for the first of three nights on 
the Moscow-Astana train, but made friends with an American and 
his Russian wife. Next morning, I was joined by a Russian railway 
rolling stock engineer, who would have been interesting to talk 
to, if only we’d had more shared language. In the afternoon, 
although a 15-minute stop was advertised at Zvezda, I was told 
I couldn’t get off as it was a “technical stop”, which turned out 
to be for the purpose of offloading rubbish and ash and taking 
on coal and water – not normally needed on a diesel-hauled 
train, but essential for the provision of boiling water to make tea, 
coffee, etc.

London Köln

Brussels Frankfurt

Warsaw
Moscow

Kiev Astana

Urumqi
Ulaanbaatar

Irkutsk

Beijing

JinanLhanzhou

Lhasa

Route back
Route out

Route both ways

Map Freevectormaps.

By train to Beijing and back
Keith Walter
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Around 03:00 the second night, an elderly professor of 
mathematics and his female assistant boarded and occupied 
the remaining two berths in the compartment for the rest of the 
journey. They were quite friendly and, as the Russian/American 
couple had done the day before, insisted on sharing their meal 
with me.

Crossing the border from Russia to Kazakhstan was interesting, 
as I gained the impression that none of the border officials had 
seen a British passport before. Four different people all studied it 
carefully and the last of them checked details on both his laptop 
and his mobile ‘phone before stamping and returning it.

Walking around Astana, I didn’t find much worth seeing 
other than the main government building. This is perhaps not 
particularly surprising as the city has only existed for about 150 
years. I imagine Almaty, the previous capital of Kazakhstan, has 
more of interest.

After spending most of the day in Astana, I boarded the 
weekly train from there to China. It had only four coaches, so 
the double locomotive seemed a little extravagant. I was sharing 
my compartment with a young soldier and a man who seemed 
to be the boss of three young women, one of whom travelled 
in the same compartment while the others were in the next 
compartment. The one in the same compartment was studying 
English, mainly using Harry Potter and a translation app, plus her 
own hand-written vocabulary. The young soldier, on the other 
hand, was quite a nuisance with his efforts to talk to me mainly, 
as far as I could tell, about American films; pretty much all I could 
understand were a few names of actors and directors.

Soon after midnight, there was quite a disturbance as a woman 
with a baby boarded with a reservation for the berth occupied 
by the young soldier. After some discussion, she agreed to 
occupy his berth in another compartment. I shall never know if 
the journey would have been less or more pleasant with the baby 
rather than the soldier. When I awoke next morning, the electric 
locomotive had been replaced by a diesel and the line was now 
single with passing loops, which were frequently occupied by 
freight trains. Around 11:00, our four coaches were coupled to 
another four that had come from Almaty.

Nearly all the remaining passengers left the train at Dostyk, 
the last advertised station before the Chinese border. I was 

then told I had to leave the train for an hour while the wheels 
were changed – something I’ve never had to do before or since. 
In fact, it took an hour and a half, giving me plenty of time to 
discover that the departure time advertised in the station was 
more than an hour before the time shown on the internet or 
inside the train. It turned out that the latter two sources were 
giving the departure time from a second station, which appeared 
to be for border controls only, so it’s a good thing I read the 
information in the station and didn’t go for a wander about the 
town.

Crossing into China, first to come to my compartment were 
a doctor and nurse. The doctor took my temperature before 
moving on, seemingly satisfied. Then came a woman who 
examined my passport in great detail before passing it to a man 
who did the same. Then another man took over and seemed 
most interested in my six-year-old Indian visa and the unofficial 
stamps from the Inca Trail and Machu Picchu. He then handed 
the passport to yet another man, who took it away.

The next person to arrive appeared to be from Customs and 
examined all the bedding in the compartment as well as my 
camera. Another man in the same uniform then asked me to 
leave the compartment while he had a quick look round, before 
asking me to take my suitcase from under the seat and open 

Above, one of Moscow’s famously ornate metro stations.
Above right, the Moscow to Astana train made more smoke than its 
passengers.
Right, dual gauge at the Kazahkstan-China border 25 years after the 
line opened.

Map Freevectormaps.
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it. When he had finished and gone away, a woman arrived and, 
seeing my open suitcase, told a man who arrived just after her 
to examine it. All the time, they were laughing and joking with 
someone else along the corridor.

A little later two more men arrived in a different uniform and 
pointed to their shoulder badges, which included the word 
“Customs” – leaving me wondering what organisation the others 
represented. One of them moved on immediately, leaving the 
other to have a quick glance in my suitcase, my bag of food, 
and one of the rolls of bedding, before opening up my map of 
China and studying it carefully, picking out our location and then 
Beijing. He then had a good look at Korea before turning the 
map over and pointing to Taiwan, telling me that it belonged to 
China.

After a while, my passport was returned, with many people still 
going backwards and forwards along the corridor, some looking 
as if they would stop when they saw me while others just went 
straight past. At no point did anyone show any interest in my 
rucksack, part of which was clearly visible sticking out from under 
the seat. The whole border crossing was somewhat amusing, 
though slightly annoying with the contents of my suitcase being 
disrupted so often, and certainly far from efficient.

The station in Urumqi was not easy to deal with. When I 
arrived initially, a couple who had been amongst the handful 
of passengers on the train from Kazakhstan helped me find the 
left luggage office, where I had to prove that I was a bona fide 
passenger before they would accept my luggage. I then had 
to go through a security check, having gone to the wrong one 
first, and then select, at random, one of about 20 queues and 
spend half an hour there before obtaining three tickets that I 
had paid for online. I presented my vouchers and passport and 
held money in my hand to show I was ready to pay the surcharge 
for journeys not commencing in Urumqi. The clerk asked me 
something, so I asked if he spoke English. He didn’t, but he 
called a man over who did. This man read out the details of my 
tickets, which I could see anyway on a duplicate of his screen 
that was, very helpfully, turned to face the passenger – I wish 
European railways would follow this excellent example. He then 
told me I could save about £1 by obtaining my tickets at the 
stations where the journeys commenced, but I considered £1 to 
be excellent value to avoid two more half-hour queues.

Needing a good meal, I followed the locals into a Sushi & 
Noodles restaurant, where, although the sushi was nothing like 
anything I remember seeing in Japan, I ate my fill for under £3 
(€3, $4).

Returning to the station, and given the good signage generally 
in China, I was surprised that the number of the waiting room 
I had to go to was not displayed until outside the room itself, 
two floors up from the entrance. This room, one of five as far 
as I could see, had seats for well over 500 people but was full 
and standing. Chaos followed when my train was announced, 
especially when the gate opposite a row of late-comers was 
opened before the gate opposite the originally-allocated rows 
of seats. We were then all stopped at a gate on the footbridge 
before being allowed onto the platform to board the train. I 
had read that the first arrivals in the sleeping compartments 
sometimes filled the luggage space, leaving nowhere for those 
who arrived later, so I did my best to get there quickly but 
without pushing. I think most of the crowds must have been 
going for the seating section, as all was calm when I reached my 
sleeping car.

The compartment was beautifully clean and well presented. 
Only the TVs didn’t work until about 10:00 the next morning, 
though I was quite happy about that. The berth above mine 
was occupied by a man who spent his time either sleeping or 

with friends in the next compartment. The berth opposite was 
occupied by a young geological engineer, who made great 
efforts to converse with me, even ‘phoning a friend’ two or three 
times to ask for help with translations.

In the morning, everyone seemed to wake reasonably early, 
to some extent forced by the food trolleys being pushed up 
and down by people who shouted out what was on offer. The 
countryside was mostly quite bleak, interrupted by rapidly-
growing cities and related infrastructure. Freight trains ran on a 
separate parallel double track railway, with the remains of a single 
track railway also visible. Eventually, the train reached Lanzhou, 
where, after nine nights in trains, I finally checked into a hotel.

Chinese hotel breakfast turned out to be like most other meals – 
noodles in soup with a few pieces of beef. There were also boiled 
eggs, stained dark brown by the liquid they were in, yogurt, and 
coffee.

Crossing the road to the station was like Russian roulette – there 
were traffic lights, but neither the motorists nor the majority of 
the pedestrians paid any attention to them. There was a special 
waiting room for the train to Lhasa, with seats for about 200, but 
more than that number of passengers. I arrived in time to find a 
seat fairly near the entrance to the platforms.

I watched as numerous railway staff went through, followed by 
families with children and a few people who I can only guess 
were friends of the staff. Then it was the turn of the foreigners, as 
the woman in charge came and picked me out to go through, but 
I think she missed some others who were at the other end of the 
room.

Other passengers that I talked to on this train included four 
young men from Hong Kong who had been planning this trip 
for ten years and said they were glad to have the chance to do it 
before getting married and settling down. I also spoke to some 
members of a group of Australians – two men and four women – 
who said they do quite a lot of travelling together.

In the morning, I got up much earlier than I needed to to 
observe reaching 5072 metres above sea level, as the train had 
become an hour late during the night. I had previously been to 
4783 metres when the Central Railway of Peru was the highest 
in the world but, since 2006, this line has been the highest and 
also the only one on which oxygen is available at every seat or 
sleeping berth.

Visitors to Tibet require a special permit, which is only issued if 
you have already booked to join an organised tour, though that 
tour can be as little as a car from station to hotel and back. The 
permit is only issued if you already have a Chinese visa, but the 
visa will not be issued if your itinerary says you are going to Tibet. 
It is therefore necessary to fill in the visa form with an itinerary 
that excludes Tibet and “change your mind” before obtaining 
the permit. After being taken to my hotel, I had plenty of time to 
walk to the Potala Palace and shop for souvenirs.

During the night, I woke up with a headache and could feel my 
pulse racing. I believe this was mainly due to my forgetting to 
wear a hat when I was walking around Lhasa in the surprisingly 
warm weather, but I couldn’t be sure that the altitude wasn’t at 
least partly to blame. I counted my pulse and it was high, but still 
well below the 100 beats per minute that is quoted as the limit 
for anyone wanting to enter Tibet, so I drank plenty of water and 
went back to sleep. Breakfast that morning was then plenty of 
fluid and not much to eat.

After enquiring about what was worth seeing on my second day 
in Lhasa, I chose to go to the Jokhang Temple. This is the place 
that most people in Tibet believe they should make a pilgrimage 
to at least once in their life. It is quite amazing to see hundreds 
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Clockwise from top left:
My first Chinese sleeping car.
The only trains with an oxygen outlet for each berth.
The altitude where oxygen could be required.
It’s worth having the camera ready when between tunnels on the 
Urumqi to Lanzhou train.
The Potala Palace in Lhasa makes a good backdrop.
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of them, of very varied appearance and dress, walking round and 
round the temple, some playing religious music, some chanting, 
many spinning prayer wheels, and one or two banging blocks 
together and falling to the ground to pray at regular intervals.

Back at the hotel, I realised I could have a free consultation with 
the resident doctor. He confirmed that my pulse was fast, but not 
too fast, and that my temperature was normal. He only checked 
my blood pressure because I asked, but it was high enough 
that, at sea level, I would probably be put on drugs to reduce it. 
However, allowing for the effect of the altitude, it was not so bad. 
The doctor didn’t seem concerned by any of the readings, but 
offered me a collection of Chinese pills if I had any symptoms. 
The headache had almost gone and I was about to return to low 
altitude, so I declined. I wouldn’t normally write about health 
issues in an article like this, but it seems sensible to let people 
know about the issues of going to high altitude, in case anyone 
has similar plans.

The guide then drove me back to the station, but it was only 
when I was in the Soft Seat Waiting Room that I realised that my 
iPhone was missing. Thinking about how slippery the iPhone is 
and the seating position in the only car I was in during the entire 
trip, and with the help of two fellow-passengers, I was able to 
contact the guide, but the train was already moving by the time 
he found it, so I left him investigating how to get it back to me, 
which, in the end, took a whole month.

At least I was using a separate camera, so I was able to 
photograph the amazing sunset, which had everyone fighting 
for window space. The train itself was not up to the standard 
of the previous two Chinese trains. It was not nearly as clean. 
The oxygen system in my coach failed almost immediately 
after the journey started and was not restored until just after 
the 5072 metre summit – even then I am not convinced it was 
supplying anything more than ordinary air.

After a second night in the train from Lhasa, we arrived in 
Beijing and one of the passengers who had already been so 
helpful showed me the way to the metro, queued with me for 
a long time to get through security, and helped me to buy an 
oyster-type ticket to cover all my planned metro journeys. By the 
time we had done all this and boarded the metro, it had taken 
almost an hour from arrival to departure. Two short metro rides 
and a ten minute walk brought me to the hotel where I would 
be for the convention. There has already been a report on the 
convention in the IRSE NEWS for December 2016 so I shan’t 
describe it any further in this article.

My journey home was much quicker than the outward 
journey. I could have waited until 23:00 to catch the train from 
Beijing to Moscow via Manchuria but, instead, I went for the 
11:00 to Ulaanbaatar. Surprisingly, waiting room number 1 
was much smaller than the others I had used, but it had a 
more than adequate number of seats. The train had twelve 
Mongolian sleeping cars, though there seemed to be so few 
international passengers that I think one would have sufficed. 
Those I was aware of were one Dutch (who had also attended 
the convention), one Malaysian, two Australians, and three 
Americans, though I did see a few others. At the back of the train 
were a Chinese restaurant car and three seating coaches.

I had assumed this would be a Chinese train, so I had booked 
the better of the two sleeper options but, being Mongolian, it 
followed the Russian style, where the cheaper option is similar 
to the more expensive Chinese option. I therefore found myself 
with sole occupancy of a two-berth compartment with a toilet 
and (rather pathetic) shower shared with the American in the next 
compartment. Having seen the hand-written menu (in English), I 
decided to join the Dutch and Malaysian passengers in the dining 
car where soup, rice, pork with beans and garlic, and a beer cost 
just over £6 (€7, $8). After that, the attendant brought me some 
forms to complete for the border crossing, followed by a visitors’ 
book – there’s a first time for everything!

At the border, the Chinese customs officer collected my customs 
declaration while filming continuously on his mobile phone, 
though he failed to point it at either of the luggage spaces in the 
compartment. The train was then shunted very roughly into the 
gauge changing shed, with all the coaches separated. Once the 
bogies had been changed, reforming the train was even rougher, 
with up to six coaches being pushed together and coupled in a 
single movement.

There was a lovely sunrise over the Gobi Desert, which is really 
only semi-desert, with enough vegetation to graze cattle and 
there are even some small lakes. The train now had a Mongolian 
dining car, where breakfast was a set meal: coffee or tea, orange 
juice, bread, butter, jam, an omelette, a pack of three “Oat 25” 
biscuits with strawberry, and a small Snickers bar. It cost twice as 
much as the previous night’s dinner with beer.

Ulaanbaatar had colourful houses in the suburbs, but the centre 
was rather disappointing. I spent a while in a bar that had wifi, 
which gave me the chance to book a berth from Irkutsk on the 
train that had left Beijing for Moscow the night before, as no 
such bookings are possible before the train starts its journey. I 
then failed to find a good restaurant – TripAdvisor’s only nearby 

‘Light engine’ in Ulan Ude. 
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offering turned out to be a building site – and I ended up having 
a plate of Chinese food for about £2 (€2, $3) in what seemed to 
be mainly a take-away. I then used some of the resulting spare 
Mongolian currency to buy food for the journey and returned 
to the station. A train of about 20 Mongolian coaches and one 
Russian coach appeared, so I waited by the latter in about zero 
degrees until I was allowed on. Most of this journey was shared 
with a man from Melbourne.

Two Mongolian train drivers joined us in the middle of the night 
and we then spent over five hours at Sukhe-Bator for inspection 
by customs and immigration, as well as for the train to be 
reduced to just a locomotive and the Russian coach. There was 
another stop before the actual border, but then we stopped for 
over four hours for the Russian formalities, which again included 
being filmed on a mobile ‘phone. There were different people 
to check (1) all the hiding places in the compartment, (2) the 
luggage, and (3) the declaration forms. After that, we were told 
to move out into the corridor while a dog sniffed around, though 
it was mainly interested in the Mongolians’ box of food.

We then had time to wander around the station area until 
the southbound train arrived. Four of its five coaches were 
transferred to our train while some of the southbound passengers 
told me that they were very hungry because they had come all 
the way from Irkutsk with no restaurant car. Fortunately for me, 
one appeared from somewhere and was also added to my train.

After this, we seemed to stop at every lamp post, including 
some stations that had no name and were simply designated by 
the number of kilometres from Moscow. During this part of the 
journey, the two sleeping car attendants came round with a tray 
of Trans-Siberian souvenirs, some of which I quite liked, but the 
cost, the size to add to my luggage, and the lack of space to 
display them at home all combined to make me buy nothing.

The Australian decided to break his journey at Ulan Ude in 
order to see Lake Baikal in daylight, something which I would 
have liked to do, but which would have added significant cost 

as well as giving me rather awkward timings and removing the 
opportunity to see Irkutsk. I woke up in the early hours and 
managed to see Lake Baikal by the light of the nearly-full moon, 
then slept a little more before reaching Irkutsk. After depositing 
my luggage and waiting for the ticket office to open to collect 
my ticket to Moscow, I found that minus seven was not the most 
comfortable temperature for the long walk to the centre of town. 
I never made it to the tourist office, 4.7 km from the station 
on the far side of town, but I found and followed a green line 
painted on the pavement to guide tourists to the main sights of 
the city. Given the low temperature, I made frequent stops for 
coffee to thaw out.

Returning to the station, I boarded the train that left Beijing 
12 hours after I did, even though I had had six hours in 
Ulaanbaatar and more than 11 in Irkutsk. Initially, I shared my 
compartment with a young woman who answered “Yes” when 
I asked if she spoke English, even though, in fact, she couldn’t. 
She left the train that night at 03:00, when the temperature was 
minus twelve. Four hours later three men on their way to work 
together in Omsk joined me, while the fourth member of the 
group travelled in another compartment.

At about 03:00 the next night in Barabinsk, two things 
impressed me: four sleeping car trains calling there 
simultaneously; and several shops open on each platform to 
sell food to the passengers, though none was doing much 
business. After the group of men left at around 06:00, I had the 
compartment to myself for most of the rest of the journey, with 
no more than one other person joining me from time to time. The 
outside temperature remained below zero all day, but the train 
was warm – except in the corridor connections.

I felt I had to try the restaurant car at some stage and it was 
wonderful to have a freshly cooked meal, served on a proper 
plate with proper knife and fork, while watching the trees, the 
snow, and numerous trains of tank wagons passing the window – 
all (including beer) for under £6 (€7, $8). A considerable amount 

Four sleeping car trains experience Siberian winter in Barabinsk. 
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of track relaying, with sections of single line working, caused 
a 16 minute late arrival in Ekaterinburg, but halving the dwell 
time allowed us to leave on time. It was here that I first saw 
that there was a cat travelling in the next compartment as well 
as the dog which had been taken for ‘walkies’ at most of the 
stations. This, however, didn’t explain the sounds coming from 
the compartment, which made me believe there was a budgie 
or similar in there as well. Sure enough, at Vladimir, a dog, a 
covered bird-cage, and two cats disembarked with their owners.

I had only three hours to cross Moscow and board the thrice-
weekly train to Paris, but arriving just two minutes late meant this 
was no problem. While waiting to board the Paris train, I met a 
Canadian couple who were travelling round the world without 
using any aircraft. They travelled in the next coach, while two 
other men travelled in my compartment, one going to Berlin, the 
other to Frankfurt-am-Main.

That night, the border crossing from Russia to Belarus passed 
without any formalities, just like borders within the Schengen 
area, leaving me wondering how things would have worked out if 
I hadn’t bothered to obtain a visa for Belarus.

Having enjoyed my breakfast on the Trans-Siberian, I decided 
to go to the restaurant car next morning in the hope of a repeat. 
Unfortunately, this one was only a-la-carte and my Russian 
currency was running out, so I just ordered an omelette. It turned 
out to be excellent, served with toast and some salad. At Brest, 
a woman from customs asked whether I and one of the other 

men had anything to declare, but totally failed to see the other 
man watching her from his upper berth. Returning to the station 
after the bogies were changed, several people got out to smoke 
and I to photograph the impressive station. Unfortunately, the 
immigration officer who returned our passports was not happy 
about this and made me delete the photographs.

We then crossed slowly to Terespol, where a Polish customs 
officer asked if I had any cigarettes or alcohol, but then took 
some fruit away from each of the others – once he had one bag 
from each, he didn’t bother checking if they had any more or if I 
had any.

The train continued across Poland and entered Germany at 
Frankfurt-am-Oder just five minutes late. However, by the time it 
was approaching the other Frankfurt, it was 95 minutes late. Up 
to now, I had been regretting carrying the weight of my European 
Timetable, but suddenly I was glad of it as I realised I would 
miss my connection from Strasbourg to Lille. I was then able to 
determine that my quickest way home was to leave this train in 
Frankfurt (at about 03:15) and wait for the first ICE to Brussels.

The trip as a whole was very well worth the effort for the 
scenery, the people I met, the cities I saw on the way, the 
variations in the ways that borders were controlled, and the way 
the railways operated. I would certainly recommend it to others. 
I’m just disappointed I wasn’t able to do something similar for the 
2017 convention.

UK: Big Data Risk Analysis (BDRA) is a new approach to risk 
analysis and safety management for the railway industry. Led 
by The Institute of Railway Research and RSSB in the UK, it is 
based on the intensified use of vast amounts of safety-relevant 
data, analytic software, non-relational databases and powerful 
computer systems. 

Improvements by the rail industry in the UK mean that the risk 
from signals passed at danger (SPADs) is low, and it is over 17 
years since the last fatal train accident was caused by a SPAD. 
To make the next step in risk reduction though, it is necessary to 
look deeper into the circumstances that cause a SPAD, such as 
how frequently a signal is approached showing a red aspect.

Rail companies will be able to identify the signals which are 
most frequently approached at red, thanks to a new on-line tool 
developed by RSSB and the University of Huddersfield. The tool 
will help to focus attention on signals where SPADs may be more 
likely. It has been proven successful in trials and it is hoped that it 
will be used to generate new safety and performance insights for 
rail companies. 

The Red Aspect Approaches to Signals (RAATS) tool uses 420 
days of train movements provided by Network Rail through its 
open data initiative and applies complex algorithms to identify 
where red signal approaches are happening. The results can 
be broken down by train type, day of the week or time of day 
and analysis can be carried out on signal groups. Users can 
interrogate data within the tool or export it into Excel.

The RAATS tool was released as a prototype in January and 
work is underway to refine it before the system goes life, 
including linking it to live data feeds. Looking to the future 

It should be possible, with the right collaborative industry 
approach, to integrate data from on train monitoring recorders, 
signal asset condition and maintenance databases, and use 
a BDRA approach to provide a complete proactive SPAD risk 
management system.

INDUSTRY NEWS
Big Data Risk Analysis

Rio Tinto operates first fully-autonomous  
test train

[RGI] AUSTRALIA: Rio Tinto has successfully operated its first 
fully-autonomous freight train on its iron ore network in the 
Pilbara region of Western Australia, the company announced on 
October 2. 
The 100 km pilot run from Wombat Junction to Paraburdoo 

was completed without a driver on board. Throughout the trip, 
the train was closely monitored in real time by Rio Tinto teams 
and representatives from the Office of the National Rail Safety 
Regulator, both on the ground and at the Operations Centre in 
Perth. 
Under its AutoHaul project, Rio Tinto is equipping a fleet of 

around 200 locomotives operating on more than 1 700 km linking 
16 mines to four port terminals. This is part of a wider ‘mine of 
the future’ programme to automate its mining and production 
processes, which aims to improve safety, boost productivity and 
reduce environmental impact. 
Rio Tinto has been running trains in autonomous mode since 

the first quarter of 2017, but retaining a driver to supervise the 
automated operation. The company reports that ‘about 50%’ of 
train-km are being completed in autonomous mode with drivers 
on board, while the AutoHaul equipment is ‘enhancing’ the 
movement of around 90% of its production tonnage. Among the 
benefits already being realised are reduced variability in train 
performance and increased average speed across the network, 
helping to reduce cycle times. 



IRSE NEWS |  ISSUE 239  |  DEcEmBER 2017 19

RELIABILITY

control and communications reliability
Paul Darlington

Good reliability is a key requirement of any railway or metro 
system. Many rail networks throughout the world are the most 
reliable they have ever been, but also the busiest, so any asset 
failure has a bigger impact on performance. Asset reliability is 
therefore of even greater importance in delivering a reliable 
railway. Signalling and communications assets have a major 
impact on the overall reliability of a railway and this article 
discusses some of the issues and techniques that should be 
considered to improve asset reliability.

Understanding failure
The first step in improving reliability is to identify the root cause 
of any failure. It is vital to understand how and why assets fail so 
that interventions, maintenance practices and techniques can be 
developed to make the infrastructure better and more resilient. 
Various levels of peer review and analysis should be used to 
determine the immediate and root cause of failures, and what 
lessons can be learned to prevent similar and repeat failures. 

Reliability specialists should guide maintenance mangers and 
engineers to carry out root-cause analysis and gather data for 
the investigating process. This includes collecting data through 
interviews and analysis, together with applying techniques 
to identify and know the difference between symptoms and 
root causes. The objective is always to learn how to avoid 
future incidents by developing appropriate recommendations 
to address causal factors and root causes as well as, where 
appropriate, developing processes to identify systemic problem 
areas.

Very often, an equipment failure is quickly rectified by 
replacing a faulty component with a good spare. It is then 
vital to understand why the component failed. Original 
equipment manufacturers (OEMs) or repair companies should 
be encouraged to investigate and identify the root cause of an 
equipment failure. Sometimes, OEMs or repair companies may 
not have the incentive or skills to carry out forensic engineering 
and non-destructive/destructive testing processes, and so 
specialised investigation companies should be considered. 

Good OEMs and repair companies should welcome an 
independent third-party investigation. As with any design or 
development activity, independence is key in making sure 
nothing is overlooked or taken for granted. Experienced test 
organisations will also have access to calibrated and specialised 
test equipment, together with the knowledge and experience 
of the harsh railway – environmental issues, vibration, electrical 
noise, electromagnetic interference, high-voltage transients, 
temperature variations and safety requirements. 

The introduction of LED signal heads has improved the 
performance of signals, both in readability and reliability, 
although LED technology can cause reliability problems of its 
own, especially in the proving interface with systems designed 
around incandescent lamps. Care has to be taken in the design of 
LED signals to ensure they draw sufficient current to correctly and 
safely operate lamp proving circuitry. 

Points 
The failure of a set of points to operate correctly and prevent 
the movement of trains which have a significant impact on any 
railway. The components which make up a typical point switch 
system; motor, drive, detection and locking mechanism are all 
single points of failure. A failure of any component will cause the 
switch to fail and so they have to be designed and maintained 
for high standards of availability, as a means of duplicating the 
components has yet to be found. 

Following a number of major failures and accidents in Great 
Britain it was identified that neither fixed nor adjustable stretcher 
bars had ever been designed with the correct engineering 
understanding of the forces to which they would be subjected. 
After much investigation and development, a new design of 
tubular stretcher bar has been designed to address a number of 
failure modes. This is being progressively introduced across the 
rail network and will improve both safety and reliability.

One of the first uses of remote condition monitoring (RCM) in 
signalling was to monitor point machine power consumption, 
drive load and switch movement. For cost-benefit simplicity, this 
is usually confined to operating current, which can be monitored 
from a central control point. However, analytical systems have 
now been developed which can not only identify defects with 
point operating equipment, but also those with the track 

Even with the use of technology such as LED signals, the large quantity 
of equipment on the ground in areas such as the approach to Glasgow 
Central pictured below, makes reliability, availability and maintenance 
critical to railway performance. Photo Siemens Rail Automation.



IRSE NEWS |  ISSUE 239  |  DEcEmBER 201720

RELIABILITY

formation that supports the switch and crossing. Track formation 
is a major factor in point mechanism stress and can lead to excess 
wear and failure.

A competent inspection and maintenance regime is the 
most important factor in delivering points reliability. Briefing 
and master class sessions are important in making sure that 
maintenance is correctly delivered for all assets, and this is 
especially important with points. 

Redundant switch system
An example of a possible redundant switch solution for the future 
is REPOINT (Redundantly Engineered POINTs). This is a totally 
fresh look at designing the point switch system and is the result 
of Loughborough University’s research into improved switches 
to address the reliability problem. The work was inspired by the 
university’s research into redundancy in the aerospace industry. 
A railway switch has to be locked in position for passing traffic, 
so even if there were multiple actuators they would need to 
act through a common locking mechanism, which is back to a 
single point of failure. To avoid this problem Loughborough has 
devised, and patented, a switch mechanism that is inherently 
failsafe.

A full section switch rail is mounted on locking blocks. These are 
lifted by cams and moved laterally from one locked position to 
another. A motor-driven actuator rack drives the cams, and when 
lifted out of the blocks, the force required to drive the motor is 
less than that required to bend the rails during a normal switch 
movement. A power failure will result in the switch falling back to 
a safe locked state. 

Unlike a conventional switch there are no sliding surfaces 
and virtually no friction losses, so less power is required. It is 
anticipated that the bearings will have a long life and the wear 
will be predictable, so maintenance renewal can be planned. The 
mechanism is also predicted to move a switch in a fraction of a 
second.

This lift and drop mechanism uniquely allows for several 
machines to act in parallel and in the event of one failure, the 
remaining machines can operate the points safely. The concept 
has been proven in laboratory, but much needs to be done 
before the concept reaches prototype stage along with further 
work before the system can be used on a live railway. However, 
it is just the inventive approach that is required to bring a step 
change improvement in points reliability.

Track circuit performance is largely affected by ballast 
resistance, however moulded connector tail cables, upgrading 
to the latest versions of audio frequency equipment, updating 
older installations with duplicated tail cables, and initiatives to 
share best practice and improve competency with maintaining 
insulated rail joints, all contribute to better track circuit reliability.

Appropriate maintenance and inspection of mechanical 
interlockings has always been the factor in delivering reliability 
of such installations, and obtaining sufficient competent resource 
to deliver this can be a challenge, especially with pressures to 
reduce maintenance costs.

With relay based interlockings relay reservicing is required to 
maintain safety and reliability, although disturbing free wired 
systems can in itself introduce unreliability. Computer based 
solid state interlockings are generally very reliable with inbuilt 
redundancy and duplication, together with the self-reporting of 
faults.  

The same inbuilt redundancy and self-checking, together 
with remote monitoring, is also found in the majority of 
telecommunication switching, transmission, customer information 
systems and radio assets. Some GSM-R systems can suffer from 
interference from nearby high powered commercial 4G radio 
sites and requiring antenna changes and the provision of filtering 
arrangements. In some areas of Great Britain Network Rail has 
greatly improved the ability of trains to ‘set up’ on the GSM-R 
system, by reconfiguring some of the antenna arrangements, 
reducing the power of interfering systems and installing filters. 
Where the interference was intermittent, which prevented a radio 
from setting up, a procedure has been implemented to enable a 
driver to reset his cab radio. 

Predict and prevent
A predict and prevent, rather than find and fix, maintenance 
strategy is the objective of many infrastructure rail organisations 
as well as industry general. RCM using analogue sensors can be 
used to monitor and report condition and defects on other assets 
as well as points, so that action can be taken before failures 
occur.

Communication links, and the power to provide monitoring 
systems in remote rail route areas, can be difficult. However, 
the oil industry, which has even greater challenges than rail with 
remoteness and with the only communication links being via high 
latency satellite, has also implemented these systems so it can be 
done. One example where this will be useful in rail is the remote 
monitoring of such unpowered equipment as gates at farm 
crossings, which could be met using wind and solar technologies.

One of the business benefits in oil with the use of RCM was 
to reduce the need for maintenance staff to enter hazardous 
areas, exactly the same requirement as rail. The experience 
of the oil industry was that these tools quickly become an 
essential maintenance and faulting aid, and that is also now 
being experienced in rail. So good resilience to failure and high 
availability of monitoring systems needs to be provided at an 

Radical new approaches such as Loughborough University’s REPOINT 
address the issue of reliability.

The oil and gas industry has successfully embraced the concepts of RCM 
to overcome the challenges of distance and accessibility.  
Photo Shutterstock/Darren J Bradley.
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affordable cost. In Great Britain, the cost is normally justifiable 
financially against the savings in train delay attribution penalties, 
but there are also reputational and efficiency benefits that can be 
realised in any network.

The key to intelligent infrastructure data is to: harvest, transport 
and extract information, then transform it into a business benefit 
service. Organisations that have successfully delivered RCM 
strategies, which include some train operators, have reduced 
man-hours’ maintenance by 50 per cent and failures by 70 per 
cent. 

Good use of RCM has already been made in rail, with systems 
in place in many networks to monitor a variety of assets including 
cable insulation, point motor and track circuit voltages and 
currents, power supplies, together with telecoms systems 
including radio and customer information systems.

Reliability-centred maintenance
Until a few years ago, the common practice in engineering 
maintenance was for most equipment to be subject to a fixed, 
planned, preventative maintenance cycle designed to maintain 
the asset in its optimum condition, or to manage the rate of 
degradation to a level that was acceptable. These maintenance 
cycles were often mandated in standards and normally fixed, no 
matter where the equipment was located or how often it was 
operated. 

Reliability-centred maintenance links maintenance interventions 
with usage and performance. It identifies historic maintenance 
tasks that cannot be demonstrated to be beneficial to asset 
performance, so they can be eliminated or performed less 
frequently. It also considers possible additional maintenance 
tasks and frequencies for assets that are used intensively or are of 
strategic importance. 

Some may think, wrongly, that this process is just about 
decreasing maintenance and saving money. However, it is 
to make sure that the maintenance resource is utilised more 
efficiently. Rather than being based on a set time or mileage, 
the frequency of servicing is adjusted to match the criticality 
of the asset, which in some cases could result in additional 
maintenance. 

If one asset with mechanical moving parts is used hundreds of 
times a day, and an identical asset is used, in another location, 
only occasionally, do they require the same inspection and 
maintenance frequency? Logically, the answer is no – the more 
intensively operated asset may require additional inspection and 
maintenance interventions. 

Of course, the caveat to this is that assets that are used very 
infrequently must be maintained sufficiently to ensure they do 
not seize up and fail on the rare occasions that they are called 
into service. For example, a set of points controlling a lightly 
used but key diversionary route that are only rarely called upon 
but must function perfectly when required.

Defining Reliability 
Mean Time Between Failure (MTBF) is a reliability term 

used to provide the amount of failures per million hours for a 
product. It is often the most commonly specified requirement 
and important in the decision-making process of procurement. 
Some organisations may also use Mean Time Between Service 
Affecting Failure (MTBSAF) or Mean Time Between Downing 
Event (MTBDE), which describe the expected time between 
two consecutive downing events for a repairable system.

Mean Time To Repair (MTTR) is the time needed to repair a 
failed hardware module. Nowadays, repair generally means 
replacing a failed hardware part. Thus, hardware MTTR 
could be viewed as mean time to replace a failed hardware 
module and, in a railway system with many distributed assets 
in locations difficult to access, this can be a difficult but very 
important metric. MTTR also depends on having the correct 
spare products readily available so that a replacement can be 
installed quickly. 

Mean Time Between Replacements (MTBR) is usually used 
for non-repairable components or subsystems in a repairable 
system. For example, a lamp or battery in an asset is replaced 
after every ‘T’ hours of operation or replaced at failure. 

Mean Time To Failure (MTTF) is a basic measure of reliability 
for non-repairable systems and is the mean time expected until 
the first failure of a piece of equipment. MTTF is a statistical 
value and is meant to be the mean over a long period of time 
and a large number of units. Technically, MTBF should be used 
only in reference to repairable items, while MTTF should be 
used for non-repairable ones. However, MTBF is commonly 
used for both repairable and non-repairable items.

Failure In Time (FIT) is another way of reporting MTBF. FIT 
reports the number of expected failures per one billion hours 
of operation for a device. This term is used particularly by the 
semiconductor industry and component manufacturers and can 
be quantified in a number of ways.

The world of commercial aircraft engines is dominated by business models that provide guaranteed service levels, enabled by 
remote condition monitoring and predict and prevent maintenance. Photo Shutterstock/Alhim.
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RELIABILITY
In very simple terms, using a risk-based approach focuses 

maintenance resources onto those areas where they are needed 
most, which in itself will bring financial benefits by saving the 
excesses of over-maintenance and avoiding the risks of under-
maintenance

Whenever the maintenance tasks or frequency are modified, 
it is essential that the change is formally assessed, documented 
and approved, and that the asset is monitored to check that the 
change has not adversely affected reliability. RCM systems can 
help to provide the necessary data, acting as decision support 
tools. 

Reliability by design – diversity and redundancy
A significant number of failures that delay trains are due 
to signalling and telecommunications assets. The fail-safe 
requirement of such assets doesn’t help reliability, however. 
On an extremely busy network, having numerous trains sitting 
stationary when failures occur is, in itself, a safety hazard, as are 
the resulting overcrowded platforms.

New control and communication systems should be designed 
with better reliability standards than older systems, with diversity 
and redundancy built in. Processor-based systems with hot 
standby and double or triple redundancy are now available 
and in service, and they are also able to have any failed critical 
components replaced while the system is still operational. 

Telecommunication networks, which are now based on packet-
routing internet protocol, are able to provide connections for 
radio, control and electrification systems even if cables are cut 
or equipment fails. Care has to be taken with the design of such 
systems to make sure any common elements, such as power and 
diverse cable routes, are properly designed. There have been 
occasions where a network designer has allocated two diverse 
fibres, but these have ended up in the same cable which has then 
been cut. Similarly, duplicated transmission systems have been 
fed from the same (failed) power system. 

Power systems in themselves have to be designed carefully 
to provide a reliable supply at all times. Common points of 
failure need identifying and eliminating. Battery backed and/
or generator systems can be used to provide a secure power 
supply, but these systems are not cheap to provide and maintain. 
Batteries for example will need to be replaced every few years. 

Many telecoms networks have, for some time, been 
provided with extensive centralised monitoring, reporting and 
management capabilities, enabling faulting interventions to be 
accurately planned and executed. Similar capabilities are now 
being provided in some new signalling systems. 

One contentious issue is the type of remote interventions 
that can be safely made to an asset. In many telecom systems 
configuration and allocation of transmission paths within switches 
and routers are commonplace. Similar remote interventions 
may be possible in signalling control systems, once the security 
and independent testing requirements have been addressed. 
Properly executed, such interventions could contribute to 
reliability, safety and cost savings. For example, eliminating the 
need to send staff to site can contribute to safety. 

An interesting problem with getting access to enable the 
replacement of ‘failed’ components in diverse and redundant 
systems can sometimes occur. For example, technicians may be 
called out to equipment ‘failures’ which have been identified 
by RCM and are not service affecting, but need either track or 
equipment possessions. However, to the operator, there is no 
failure, as trains are running normally and he has not lost any 
functionality, so the operator may be happy to carry on running 

as normal and not allow access. The risk is that, in the event of 
a second breakdown, the system could fail totally and at a very 
inconvenient time when the network is at its busiest. This has 
already occurred on a number of occasions. 

When systems are modified and changed from their original 
design they must be assessed to check that both safety and 
reliability are not affected. The rail industry is very good in 
managing safety assessments when changes are initiated to 
infrastructure assets, and similar assessments must be in place to 
make sure reliability is not compromised when change is initiated. 

Keeping staff competent
Another difficulty with reliable and complex systems is that, when 
they do eventually fail, the maintenance teams may be ‘rusty’ 
having not worked on the equipment for some time. This is when 
remote diagnostic and intelligent self-reporting systems come 
into their own. These need to be designed with intuitive, easy-
to-use interfaces so the staff with the correct competency can be 
quickly deployed and guided. 

Training and demonstration reference systems on which staff 
can train and maintain their familiarisation and competencies 
can help, and such systems can also be used to soak test any 
upgrades or modifications before they are installed on the live 
railway. This will also contribute to reliability.

Planning for when things may fail is also important. 
Comprehensive action plans need to be in place that deal with 
escalation, communications, and the use of diversionary routes. 
They also need to cover access to spares and experts, both 
within rail, other industries and OEMs.

The future in improving reliability
The Industrial Internet of Things (IIoT) and Industry 4.0 are 
the next generations of technology to automate and improve 
reliability that are likely to be adopted in the rail industry.

IIoT is about the worldwide proliferation of embedded 
sensors, data analytics and networks such as the Ethernet in 
manufacturing, while Industry 4.0 is something a little more 
specific. The IIoT may be an industrial response to a consumer-
facing trend (the generic Internet of Things), while Industry 4.0 
is more particular to manufacturing industry. However, the two 
terms refer to similar concepts. 

Industry 4.0 originates from the German government, which 
used it to denote a potential fourth industrial revolution, 
following the previous three that centred on the introduction of 
water/steam power, electricity and IT. Germany established an 
Industry 4.0 working group in 2012 to focus on initiatives such as 
the refinement of embedded systems (used successfully by car 
manufacturers) and industrial production. While it is focused on 
manufacturing, are there elements of Industry 4.0 which rail can 
adopt?

This vision for both Industry 4.0 and IIoT is to emphasis real-
time communications and automation. The implementation of 
the IIoT can greatly improve connectivity, efficiency, reliability, 
time and cost savings for industry, with interoperability and 
security the two biggest challenges. Businesses will require their 
data to be secure, as the proliferation of sensors and other smart 
devices could, if not implemented correctly, result in security 
vulnerabilities. 

Companies that have embraced the IIoT have seen significant 
improvements to safety, efficiency, reliability and profitability, and 
it is expected that this trend will continue as IIoT technologies are 
more widely adopted in all industries. 
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PROFESSIONAL LIVES

News from the IRSE
Francis How

IRSE MATTERS

 

Presentations from the USA convention
The 2017 IRSE Convention presentations are now available to 
download from the IRSE website, for members only. Please log-
in to www.irse.org, then navigate to the convention papers 
page, under the Knowledge tab. Click on the convention 2017 
item to display the list of presentations, which you can then view 
or download individually.

October’s council meeting
The IRSE Management Committee and Council met on 
12 October to discuss and agree various matters, including:

• Management Committee reported on proposals for 
a new Company Affiliation Scheme, which are under 
development.

• Discussions took place about the future of major events 
(ASPECT Conferences and the International Technical 
Convention). The plan is that there will be an ASPECT 
Conference in 2019, followed by a Convention in 2020,  
and then alternate the two events each year.

• Council approved proposals for increasing the membership 
fee discount available to Affiliate and Accredited Technician 
members who are on a recognised educational or training 
scheme, from 25% to 50%. This will apply from July 2018.

• Council approved an increase in fees for taking an Exam 
module, from £58 to £87 to better reflect the cost of 
running the exam (the fee has been unchanged at £58 for 
several years). This will take effect from October 2018.

• Council approved changes to the process for nominating 
and electing people onto Council, to make the process 
more accessible to the Institution’s membership. These 
changes are subject to approval at the Annual General 
Meeting in April 2018, and if approved will apply with the 
effect from the elections for Council in 2019.

• Discussions took place about changing the Institution’s 
logo. This is a part of an ongoing ‘Communications and 
Marketing’ project, aimed at modernising the IRSE and 
making it more attractive to people who are not yet 
members. Other elements include replacing the existing 
website and making better use of social media.

• Reports were received from the Australasian, Southern 
Africa and Thailand Sections of the IRSE, and the formation 
of the new Japan Section was approved.

Nominations for IRSE council
A reminder that in January corporate members of the IRSE 
(Associate Members, Members and Fellows) will receive an 
invitation to make nominations for the vacancies that will arise 
on the IRSE’s governing Council next April. The November 2016 
edition of IRSE NEWS featured an article that explained what 
being a member of Council involves.

Annual Dinner 2018
The IRSE’s Annual Dinner will take place at The Savoy, London, 
on the evening of Friday 27 April. If your company is interested 
in booking places, please contact Hilary Cohen in the IRSE office 
(hilary.cohen@irse.org or+44 (0)20 7808 1180). 

Paul Bates
It is with great sadness that we learned that Paul Bates of WSP 
(UK) died unexpectedly on Friday 3 November, having been 
taken into hospital two weeks earlier. For the many people who 
knew Paul and worked with him, he was renowned as both very 
likeable and hugely capable as a signal engineer. For some years 
prior to his employment with WSP he worked for Network Rail, 
in particular playing a key role in the Thameslink programme. 
More recently he worked on the GB Digital Railway Programme, 
providing invaluable expertise and insight. Paul was a long-
standing member and Fellow of the IRSE, and a former IRSE 
Thorrowgood scholar. We send our condolences to his family. 
There will be an obituary for Paul in the next edition of IRSE 
NEWS.

Do you know someone who isn’t yet a member of the 
IRSE, but would benefit from joining us? If so, please share 
the opportunities, support, information and networking 
advantages of membership with them and encourage them 
to consider whether membership is for them.

Full information can be found on the website at  
www.irse.org, and your local section will always be happy 
to offer support and advice.

Help to spread the word and to ...

Spread the word!

http://www.irse.org
mailto:hilary.cohen%40irse.org?subject=
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monday 25 September
Registration was held at the Hilton Dallas Fort Worth Lakes 
Conference Centre in Grapevine, Texas, which also served as 
the headquarters of the Convention. A reception was held in 
the evening where all attendees were able to discuss the forth 
coming activities and re-acquaint themselves with friends and 
colleagues. Peter Symons, our President, welcomed everyone to 
what promised to be an eventful week.

Tuesday 26 September
The first full day of the Convention was a “papers day”, comprising 
a series of presentations to familiarise delegates with North 
American signalling, as well as other topics of wider interest. The 
event was held in the Val Verde Theatre at the Hilton Conference 
Centre, and provided an excellent venue for the speakers to interact 
with the delegates. Peter Symons gave the opening address to kick 
off the presentations. 

The Convention was fortunate to have Tim McKay, Senior Vice 
President of Dallas Area Regional Transit (DART) to provide a 
keynote address during the presentations. Mr McKay detailed the 
long-range plans and approaches DART is taking in the region, and 
the particular challenge of Positive Train Control (PTC) which DART 
is required to provide on the commuter lines around Dallas. 

The programme continued with David Thurston presenting details 
about the various forms of North American signalling, addressing 
both the federal regulatory requirements and the opportunities 
afforded by the resurgence of transit and passenger services. 
Included in the presentation were signalling rules, equipment types 
in common use and methods of operation. 

IRSE convention 2017 – Dallas
David Thurston

IRSE convention 2017 – Dallas
David Thurston
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The North American Section was fortunate to host the 2017 
International Convention in Dallas, Texas between September 
25 and 29. The week was filled with activities which the 
attendees and guests found very interesting and informative. 

Amongst the delegates were eight IRSE bursary winners, for 
whom the Convention was an unrivalled opportunity to meet 
with other engineers and see another country’s signalling and 
telecommunications at first hand.

Tim McKay lends some insight into the challenges DART faces 
in providing passenger transport in the Dallas area.  
Photo David Thurston.

IRSE President Peter Symons welcomes all to the 2017 IRSE 
Technical Convention in Dallas.  
Photo David Thurston.
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Day two speakers, from left to right: Jon Adams, Paul Bakas, Rob Burkhardt and Jerry Specht. 
Photos David Thurston.

Jon Adams, representing the Institute of Electrical and 
Electronic Engineers (IEEE), discussed the role played by the 
IEEE in rail and transit standards within the industry. He also 
spoke about recent exploratory talks about collaboration 
between the IEEE and IRSE, and how both organisations can 
benefit from each other’s work in the fields of standards and 
professional development, and the possibility of running joint 
events. 

The next paper was titled “What is the approach to an 
acceptable baseline system towards speed control?” presented 
by Frans Heijnen. This was one of three papers prepared by 
the International Technical Committee (ITC) of the IRSE. Frans 
detailed approaches for speed enforcement and safety for 
modern signalling systems, looking specifically at the high 
speed train accident in northern Spain in 2013.

A popular project delivery method in North America in recent 
times is the Design/Build/Operate/Maintain (DBOM) contract. 
Paul Bakas presented the DBOM Experience in North America 
with a case study of the Ottawa Light Rail Transit (LRT) project. 
Currently under construction, the Ottawa Canada project 
involves replacing an existing bus rapid transit system with a 
backbone LRT operation.

Rob Burkhardt gave a presentation on the history, status and 
engineering details of the various Positive Train Control (PTC) 
systems being implemented on railroads in the United States. 
This was a topic of great interest to the attendees and the 
presentation was well received. 

In another ITC paper presentation, Rod Muttram discussed 
“How to reduce the number of accidents caused by human 
factors?” In conjunction with the American initiative for 
positive train control and enforcement of wayside signals, the 
presentation highlighted the need to carefully and thoroughly 

address human factors in the design and use of train control 
systems. Rod also provided some interesting examples of 
human error in non-railway contexts. 

In the third and final ITC paper, Francis How presented 
“Managing Railway Control Communications Systems 
Emerging or Residual Risks”. Francis explained the risk based 
approach to mitigating hazards that is mandated by European 
regulations, highlighting the need to focus on residual risks and 
risks that may emerge during the operational life of systems. 

Providing further information on North American signal 
practices, David Thurston presented details of the highway 
(level) crossings systems in use. David outlined the equipment, 
process and procedures for highway crossing design and 
operation in North America, and the challenge of continuing to 
improve safety on crossings.

In the final technical presentation of the day, Jerry Specht 
of BNSF railway showed delegates two videos of the BNSF’s 
freight operations and the use of PTC, together with detailed 
information about the site visits that were planned for BNSF 
signalling locations over the following days. David Thurston 
followed up with details of the other three site visits planned 
for Wednesday and Friday. 

Finally, as a preview for the 2018 IRSE Convention, Markus 
Montigel described the exciting things planned for attendees 
traveling to Switzerland, with the event centred on the theme 
of “Safety in Long Railway Tunnels”. It proved to be a very 
enticing invitation. 

While the technical presentations were being given, the 
guests who accompanied the delegates were treated to 
their own activities, which included a tour of the Fort Worth 
Botanical Gardens with a lunch on site.

The Val Verde Theatre at the Hilton Conference Centre provided an excellent venue for the speakers to 
interact with the delegates. Photo Francis How.
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Wednesday 27 September
For both Wednesday and Friday, the attendees were involved 
in site visits to local railway installations. On Wednesday, 
two buses were used to transport attendees to several BNSF 
railway sites and the General Electric locomotive assembly 
plant near Alliance, Texas. 

Both companies provided excellent access to the facilities and 
systems, enabling delegates to understand at first hand the 
technology in use. People were particularly keen to understand 
more about the PTC system that is being deployed by BNSF 
(now covering about 80% of their operations), comparing it 
with ATP systems with which they are familiar in other parts of 
the world.

The guests were treated to a trip to tour sights around the 
Dallas/Fort Worth area. This included a tour of the George 
Bush Presidential Library, a ride through the Southern 
Methodist University campus, and some free time to shop at 
the North Park Mall before returning to the hotel.

At the conclusion of the day, members and guests were 
invited to the Austin Ranch facility located next to the DFW 
Lakes Hotel for a real Texas barbeque dinner with “all the 
fix’ins”.

Top, delegates watch the approach of one 
of the BNSF trains.  
Photo Francis How.

Right, BNSF demonstrating an electronic 
track circuit set up with an operating 
signal, greatly simplifying the explanation 
of the operation of these devices. 
Photo David Thurston. 

Below, attendees pose in front of a newly 
refurbished BNSF locomotive during the 
General Electric locomotive factory tour, 
Photo David Thurston.
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Thursday 28 September
The day was reserved for some real Texas fun for 
both attendees and guests. First stop was the 
Grapevine Vintage Railroad for a trip to the Fort 
Worth Stockyards. 

Once at the Stockyards, an authentic cattle drive 
came through the streets, just as it had in the early 
days of Fort Worth, Texas. Texas is famous for beef 
and cattle, and this was a great way for all to feel 
like real cowboys!

After having Tex-Mex food for lunch, the group 
departed for downtown Dallas, to the area where 
Lee Harvey Oswald shot and killed President John 
F Kennedy in November 1963. As well as a guided 
tour around the location, delegates and guests 
visited the 6th Floor Museum that houses exhibits 
and information about Kennedy’s presidency and 
the shooting. It is housed in the former Dallas 
School Book Depository building from which it is 
believe the fatal shot was fired. Once the museum 
tour was completed, the group walked over to the 
Y-O Steakhouse for some real Texas style dinner. 

Top, the Grapevine Vintage 
Railway was used to transport 
everyone to the famous Fort 
Worth stockyards.  
Photo David Thurston.

Above, through heavy rain, the 
Fort Worth stockyards staged a 
cattle drive through the streets. 
Photo Francis How. 

Left, real Texas style dinner in 
the Y-O steakhouse. 
Photo Francis How.
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Friday 29 September
Friday’s technical site visits were very informative from several 
standpoints. The Denton County Commuter Rail line visit 
consisted of touring of their ‘A’ Train vehicle maintenance 
shop, and a ride on a scheduled train for almost the entire 
length of the line.

The day also included a site visit to the Trinity Rail Express 
(TRE) Richland Hills station. This location afforded the 
opportunity to see three signalling locations within a short 
walk. These include a remotely controlled interlocking with 
one switch, a four-quadrant gate system at a level crossing, 
and an intermediate wayside signal location placed for 
regulation purposes in relation to trains stopped at the nearby 
station. 

The final event of the Convention was the gala farewell 
dinner held in the Hilton DFW Lakes Convention Centre 
International Ballroom. It provided a great way for all to 
relax after a very busy week of presentations, site visits and 
networking. It was also a last opportunity for those that 
indulged in western wear to look a little “cowboy” while in 
Texas!

Reflecting on the events of the week, the Convention 
achieved its goals of offering the attendees a rich and 
rewarding experience, both in North American signalling and 
Texas hospitality. All of the organisers hope that everyone 
enjoyed the events, and we look forward to seeing everyone 
in Switzerland in 2018!

Top left and above, the A train vehicle shop afforded an opportunity 
to see E-ATC PTC on this DMU operation. Photos David Thurston and 
Francis How .

Left, awaiting the arrival of the train to the Denton County 
Transporation Centre, Photo David Thurston. 

Below, TRE commuter train. Photo Ian James Allison.
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The North American Section (NAS) was formed on 24 May 2002 to support 
the goals of the Institution in North America. The NAS presently has over 80 
members, and is encouraging railroad communication and signal professionals 
to join.

North American Section officers are

David Thurston
Chairman

Chief Engineer – Train Control 
Canadian Pacific Railway 
Building 1, 7550 Ogden Dale Road 
Calgary, Alberta  Canada T2C 4X9

Tel (403) 510 1747

E-mail thurston@temple.edu 

Robert Burkhardt
Vice Chairman

President 
Innovative Solutions In Signalling 
6200 Fegenbush Lane 
Louisville, KY 40228

E-mail rburkhar_isis@bellsouth.net North American Section

The site visits at the TRE Richland Hills station.
Top left, traditional inspection of a points machine.  
Photo Francis How.

Above, remotely controlled interlocking and signal.  
Photo Ian James Allison.

Left, the four quadrant gate system at a level crossing.  
Photo David Thurston.

Farewell dinner.
Below left, the dinner was an excellent opportunity to compare hats. 
Photo David Thurston.

Below, members and guests enjoying their dinner.  
Photo Francis How.

mailto:thurston%40temple.edu?subject=
mailto:rburkhar_isis%40bellsouth.net?subject=
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IRSE headquarters has recently received two generous donations 
of books – “A History of North Eastern Railway Signalling” edited 
by Neil Mackay and “Photographs of Railway Signalling including 
Dutton & Co Signalling Engineers of Worcester, An album by 
Thomas Eli Haywood”.
Charles Weightman, on behalf of the North Eastern Railway 

Association, kindly donated “A History of North Eastern Railway 
Signalling”.  The book opens by describing the communications 
required by the early waggonways and inclines between those at 
the bottom of the bank and the winding enginemen at the top of 
the bank back in the early 1800s.  These communications varied 
from ropes and bells, shovels of hot coals, and poles and discs.  
The book goes on to detail the development of railway signalling 
in the north east of England through to 1922 when the North 
Eastern Railway (NER) became part of the much larger London & 
North Eastern Railway.   It is a fascinating read with contributions 
from many of the North Eastern Railway Association.
The second book “Photographs of Railway Signalling including 

Dutton & Co Signalling Engineers of Worcester, An album by 
Thomas Eli Haywood” was donated by the Haywood family 
when they visited IRSE headquarters in July.  The visit was 
hosted by Stephen Clark, honorary librarian, and myself. The 
family was represented by Carol Palmer and David Haywood, 
grandchildren of Thomas Eli Haywood, along with David Postle 
and Edward Dorricott from the Kidderminster Railway Museum, 
whose work has enabled the album to be published.  The album 
has a curious history steeped with coincidences which the family 
were able to explain. 
The album contains photographs taken by T E Haywood 

MIRSE AMIMechE (1872 – 1963) who started his working career 
as an apprentice at Dutton & Co, then later started his own 
engineering company Thomas Haywood & Sons Ltd in Coulsdon, 
Surrey in the 1920s producing railway signalling equipment, 
engineering products, and wrought iron work.  The photographs 
in the album are of signalling equipment, signal boxes and 
the buildings of the Railway Signal Works of Dutton & Co in 
Worcester.
Coincidence No 1: A Westinghouse employee, David Hunt, 

with permission from his employer had been looking around a 
derelict part of a building owned by the former Westinghouse 
Systems company at Chippenham in the 1980s and came across 
a battered photograph album in a forgotten corner.  The album 
was simply marked ‘TE Haywood 1893 to 1910’.  David looked 
after it whilst hoping to hand it over to TE Haywood’s family 
which he was finally able to do in 2011 after reading Carol 
Palmer’s book about the company (already in IRSE’s library).  

Coincidence No 2: The Haywood family had decided to donate 
the album to a museum or archive when Edward Dorricott 
contacted them to purchase a copy of Carol’s book, and 
mentioned that he was writing a book about the Dutton family.  
Edward was shown the album and suggested that Kidderminster 
Railway Museum, where he volunteers some of his time, might be 
a fitting place to donate the album to.  The Haywoods agreed, as 
the museum already hold a number of artefacts and photos from 
the Westinghouse archives and is close to the original Dutton & 
Co factory.  David, Edward and other volunteers at the museum 
have done an amazing job of producing a facsimile as faithful to 
the original album as possible.
Coincidence No 3:  When talking about the book and the family 

history in IRSE’s headquarters, we found out that David Haywood, 
a retired railway signal engineer himself, and I live in the same 
village in West Sussex.
On behalf of the IRSE, I’d like to thank the North Eastern 

Railway Association, the Haywood family and Kidderminster 
Railway Museum for these generous donations, and to wish the 
Kidderminster Railway Museum every success in their fundraising 
project for buildings to display more of their equipment and 
photographic archives.
Please note also that members of the Institution are permitted 

to use the library of the Institution of Engineering and 
Technology at Savoy Place in London, see irse.info/iourx.

IRSE Library – the latest donations and coincidences
Judith Ward, Professional Development manager, IRSE

The Haywood donation. From left to right – Edward Dorricott  David 
Postle, Judith Ward, Stephen Clark, David Haywood and Carol Palmer.

http://irse.info/iourx
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MIDLAND & NORTH WESTERN SECTION

Derby Remodelling and Derby North Recontrol
Report by Ian mitchell

On Tuesday 10 October, Edward Zifodya 
of Siemens Rail Automation UK gave a 
presentation on the project currently under 
way to renew the signalling and track 
layout in the Derby area, and complete 
the migration of control of the area to the 
East Midlands Route Rail Operating Centre 
(ROC).

The existing Derby power signalbox 
(PSB) dates from 1969 and comprises an 
entrance exit panel controlling Westpac 
Mark III relay interlockings. The signalling 
is due for renewal and the opportunity is 
being taken to completely revise the track 
layout at Derby station to suit modern 
operating requirements. In the existing 
‘steam age’ layout routes from all the 
passenger platforms converge onto two 
tracks at each end of the station, and there 
are independent goods lines running 
parallel throughout. 

The new layout includes an additional through platform on the 
site of the goods lines, and six platform approach tracks at the 
south end of the station and four at the north. This allows the 
main traffic flows Birmingham-Sheffield, Birmingham-Nottingham 
and London/Nottingham-Sheffield to be segregated into 
platforms 1-2, 3-4, 5-6 respectively, with parallel moves into and 
out of each pair of platforms possible. The new layout will also 
allow higher speed arrivals and departures with journey time 
reductions of 45-60 s on each approach.

The new signalling is a typical example of the latest technology 
deployed by Siemens on Network Rail projects. The whole 
area will be controlled from a single Controlguide Westcad 
workstation in the ROC. The former relay interlockings at Derby, 
Spondon, Melbourne Junction and Breadsall will be replaced by 
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Derby Remodelling Project

Trackguard Westlock interlockings, 
with three central interlocking 
processors (CIPs) covering the area. 
These will interface with Westrace 
Trackside System (WTS) equipment 
via front end processors (FEP) linked 
via a secure internet protocol (IP) 
network to signalling operating 
modules (SOMs) connecting to 
trackside objects.

Train detection is by means of 
Frauscher axle counters which are 
integrated into the same communication system. The existing 
relay interlockings at Duffield and Ambergate are not impacted 
by the layout changes, and the signalling in these areas is being 
retained and recontrolled to the new Derby workstation.

Commissioning will take place in two stages 
in 2018. The first commissioning is planned 
for 3 September, at the end of a 44-day 
blockade of the south end of the station. 
The blockade will then move to the north 
end of station, with a final commissioning 
on 8 October. Planning of the blockades 
has been complex process involving many 
stakeholders, with access to the East 
Midlands Trains Etches Park depot and the 
Bombardier Litchurch Lane works required 
throughout.

The meeting was well attended by about 
35 members and visitors, including at least 
one who was there on the commissioning 
night on the original Derby PSB 48 years ago 
(he pointed out they did it in one weekend). 
Signet Solutions generously provided the 
meeting room and refreshments beforehand.

The area covered by the remodelling and recontrol projects.

Derby

London

Testing being carried out in the ROC. 
Photo David Marsden,Page One Photography, courtesy of Siemens.
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Visit to the m6 Smart motorway project
Peter Halliwell

As railway engineers many of us get caught up in our world of the 
railway and like engineers in other industries we think our world is 
special and different from every other industry sector. 

For the members and guests of the M&NW section who visited 
the M6 Smart Motorway project depot at Sandbach North West 
England on 13 September that misconception was corrected, 
thanks to the insight given by Dal Chana, the Kier Carillion Joint 
Venture design and engineering manager. Some of the features 
which we have seen in railway projects and have led to changes 
of scope, increasing costs and extension of time have been seen 
on this project. These include poor or non-existent records, 
assets in much poorer condition than expected or assumed, 
challenging ground conditions and unidentified in situ non-
compliances. No one who pays any attention to the traffic news 
can fail to know about traffic delays in the section of the M6 
through Cheshire between Crewe and Knutsford, as it seems to 
incur serious accidents and delays every day.

The M6 junctions 16 to 19 Smart Motorway project is one of 
the current phase of Highways England projects to enhance the 
capacity of the motorway network. Dal’s presentation took us 
through his experience and previous motorway enhancements 
before taking us through the 16 to 19 scheme in detail, and 
highlighting the issues encountered with the railway at the three 
locations where the railway and motorway intersect.

What at the time was known as the Highways Agency took its 
first steps towards Managed Motorways in 2006 on the M42 
pilot in the West Midlands. Originally christened as Active Traffic 
Management the first projects had variable speed limits and 
dynamic use of the hard shoulder i.e. only permitting use of the 
hard shoulder as a lane when traffic volumes justified it. On parts 
of the M6, M40 and M42 in the West Midlands the Highways 
England have used the latest technology to vary speed limits 
and enable the driver to use the hard shoulder during busy 
periods. Using this system provides additional road space when 
it is needed most without the need to widen the carriageway. 
The trial on the M42 saw significant benefits for motorists, the 
environment and the economy. Highways England then opted for 
the Managed Motorways Programme because it was no longer 
sensible to just keep widening the motorway network. A series of 
emergency refuge areas at frequent intervals takes the place of 
the hard shoulder for vehicles in trouble.

Highways England is now putting in place the next generation 
of Smart Motorways based on All Lanes Running (ALR) and the 
signage has changed from gantries and mandatory speed signs 
over every lane, to a single suspended sign at the left side of the 
carriageway. The current version of the variable message signs is 
called MS4. The figure below shows their arrangement and the 
types of message they can display. The speed restrictions are 
automatically generated from traffic flow monitoring technology. 
The early schemes had traffic monitoring by loops in the road 
surface, later schemes now have post mounted radar monitoring. 
Whilst the traffic control concepts are simple, creating these on 
an existing motorway and minimising land take has significant 
civil engineering requirements.

Area 1 Area 2

Area 3

C o n g e s t i o n
s t a y  i n  l a n e

6 0 Speed 
limit 
roundel

National 
speed 
limit

Wickets 

Lane 
divert

Pictogram Text – 2 lines x 12 characters

Area 1 display Area 2 display

Area 3 display

The content of the variable message signs on the 
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The M6 motorway is a major artery connecting 
the Midlands and South to the major cities in 
the north west of England.
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The junction 16 to 19 project has 30 km of new central 
reservation, 60 km of drainage renewals, 780,000 m2 of 
carriageway surfacing, 18 emergency refuge areas (at 2.5 km 
intervals), 61 variable MS4 signs, 30 gantries of various types and 
pier strengthening on 14 overbridges. 

There is a logical sequence to the programme which started 
with the ‘hardening’ of the central reservation which is required 
to enable narrow lanes to be established to free access to the 
hard shoulder, and what used to be called the nearside lane, 
but is now referred to in motorway terminology as Lane 1. The 
narrow temporary lanes are different width with Lanes 1 to 3 at 
3.3 m, 3.25 m and 2.75 m. These compare with standard lane 
widths on a 4-lane carriageway of 3.65 m, 3.5 m, 3.4 m and 
3.2 m. One innovation in the construction of the concrete barrier 
in the central reservation, known as a Jersey barrier, has been 
the use of pre-cast sections rather than it being slip cast during 
construction. The use of pre-cast sections has more than tripled 
the productivity in installation. Jersey barriers are much more 
resilient than the traditional metal crash barrier, called a traffic 
barrier and sometimes known as an Armco barrier.

The rebuilt central reservation is generally narrower than its 
predecessor which means with the narrow lanes, three running 
lanes can be provided releasing the hard shoulder and most of 
Lane 1 for the construction work. In the verge a complete cable 
route and rebuilt drainage is being provided. An open channel is 
provided for drainage as opposed to the previous slot drain. The 
complete cable route has also seen an innovation with stronger 
material for the pipes meaning that the associated backfill can 
be simpler, using only the excavated material rather than a 
separately procured aggregate, thereby reducing the overall cost 
and increasing the installation rate. The signals are mounted on 
bases which would be very familiar to signal works construction 
staff.

Another feature of this project very familiar to rail engineers has 
been the underestimation of ground conditions and in particular 
the state of structures. This section of the M6 was built in 1962/3 
but the pre-stressed reinforced concrete bridges have not fared 
well over the following 55 years. The issues were not identified 
prior to contract but were discovered during survey work and 
attending to them has been added into the contract scope where 
necessary. Those structures which are unaffected by the works 
have been excluded from this contract but will require to be 
addressed at some point. 

This section of the motorway had two rail overbridges and two 
rail underbridges when it was built in the 60s. Subsequently the 
Sandbach to Alsager line was closed and is now a walking and 
cycle route. Works at two of the three remaining bridges are of 
special interest. When the Cheshire Lines Committee bridge 
near Knutsford was surveyed it was discovered that a feature 
called a trimmer beam, on the underside of the bridge, is foul of 
the required clearance for vehicles in Lane 3 of the carriageway. 
HGVs do not normally use Lane 3 but may be required to do so 
during planned works or as part of the response to incidents. 
There was no evidence of the feature ever having been struck 
however having been discovered the design has been amended 
to move the whole southbound carriageway 400 mm to the East. 
The underbridge on the North Staffs line bridge near Alsager has 
also had to be strengthened to support the revised carriageway.

A project that was originally scheduled to be completed in two 
years is now planned to take three and half years with increased 
costs. As we have seen with railway projects this has been as a 
result of the assumptions on scope being more favourable than 
reality has proved on inspection. As well as the structures work 
already described the existing drainage assets have not matched 
with the plans and records. The poor custody of records over the 
last 55 years has resulted in items being missed or incorrectly 
located.

The speaker was very knowledgeable and enthusiastic about 
his subject and his experience across motorway projects 
shone through in how it guides his leadership of design and 
engineering on the M6 junctions 16 to 19 Smart Motorway 
project. After the talk the visitors were shown around the facilities 
and in particular the CCTV monitoring which monitors the traffic 
flow through the roadworks to be able to direct motorway police, 
traffic officers and breakdown vehicles.

Above, speed limits, cones and brake lights – the M6 before the Smart 
Motorway is fully implemented. Photo Paul Darlington. 

Right, the speaker and his audience. Photo Peter Halliwell.
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YOUNGER MEMBERS SECTION
Young professionals discuss the needs of early engineers  

– 21st century professional engineering institution 
Keith Upton, Younger members chair

On Friday 5 May 2017, the Institute 
of Engineering and Technology (IET) 
headquarters in London opened its doors 
for a unique event and welcomed over 
60 young engineering professionals from 
across the UK professional institutes (28 of 
the 35 Professional Engineering Institutions 
were in attendance including the IRSE) 
for the 21st Century Professional Engineering Institutions (PEIs) 
Young Professionals Conference.

The 21st Century PEI initiative was formed in 2016 and 
is looking to develop collective vision of the demands on 
professional bodies by 2025 and how the Institution’s might need 
to respond.

This is the first time that younger members from all the PEIs 
have been drawn together in one event and was a great turnout 
with almost 80% of the institutions represented.

At this unique event the group capitalised on their diversity and 
discussed the current needs and behaviours of young members 
in the early stages of their engineering careers to help the PEIs 
remain attractive and current. Through a series of focus groups 
the group discussed and prioritised a range of products/services 
that will improve new members’ experience that spans across the 
institutions and presented them back to the Chief Executives of 
the institutions.

Focus groups
The day started with a short message from Dr Bernie Rickinson 
(chief executive officer of IOM3, the Institute of Materials, 
Minerals and Mining) and Martin Powell (CEO of Institution of 
Structural Engineers) to set the scene for the day. They discussed 
that the strength and breadth of specialism of the PEIs in the 
UK is good, however collaboration is a key area to work on. The 
future is changing but are the PEIs keeping up with the change? 
Do young professionals value membership of PEIs? How can the 
PEIs be equipped for the young professionals of the future?

Armed with these questions the young 
professionals were then split into four focus 
groups, with approximately 15 in each.

The first task came in the form of a paint 
box, each tube of paint was labelled with a 
product/service that was put forward by the 
CEOs of the institutions. There were also 
spare tubes for any additional ideas. The aim 

of this task was to prioritise each product/service. The discussions 
and debates in each focus group were lively and varied, with 
many interesting comparisons and conversations coming out with 
regards to the current and future needs of PEIs.

The first task took most of the time during the session, however 
there were still two more tasks to complete. The second task was 
to place all 35 PEIs into ‘clusters’ under a common term. This 
task was a challenge for many groups to be able to form clusters, 
especially if institutions cover a multitude of clusters. This task 
caused much debate amongst the young professionals. 

The final task was to discuss the next steps and what they would 
want to see happen next. Action was the common key word 
across the groups, with a follow up event and regular outputs to 
see the results and progress of the 21st Century PEI initiative.

After the focus group was lunch; a chance to continue the 
discussions in an informal setting and to network with fellow 
young professionals across the PEIs.

common themes
After lunch, the groups reunited to compare notes from the 
different focus groups. It became apparent that each group 
followed a similar theme and had all come up with similar 
answers. These ideas were debated amongst the young 
professionals before a number of CEOs joined the room to hear 
what the young professionals thought.

Continuing Professional Development (CPD) featured highly 
in the priorities from combined events to a single online tool 

Keith Upton listening intently in the third focus group alongside 
Princy Jain from the Institute of Measurement and Control.

Francis How discussing with the other Chief Executives alongside the 
young professionals focus groups.
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for recording CPD activities across the institutions. This would 
provide greater flexibility, especially as CPD is a main attraction 
to new members, students and apprentices. 

Another key issue identified was a common communication 
platform where each institution could upload events to avoid any 
clashes, ensure best practice and eliminate duplication of efforts 
so that members who are interested in topics outside of their 
institutions could attend.

A PEI passport was also discussed, where young professionals 
could have a general membership of all PEIs in the first few years 
of their career before committing to one (or two) institution(s) as 
their career progresses. The groups also identified that outreach 
into schools, universities and the government would have more 
impact if the PEIs worked together.

One of the proposals made to the Chief Executives was 
an ‘open to all’ digital platform where everyone can access 
papers from across the institutions and view a calendar of all 
the upcoming events across the regions. With a timeframe for 
delivery of two to three years, all the attendees agreed a pilot 
test via Eventbrite (a platform that allows event organisers to 
plan, promote and sell tickets to events and publish them via 
social media) would be a good place to start sharing events and 
generating more interest from members, students and graduates. 

case studies
After further lively discussion, three short 
presentations from representatives of 
Young Members committees of IOM3, 
IET and IStuctE detailed various younger 
member projects. This was a chance 
for the younger members to learn from 
the experience of other institutions. 
The presentations ranged from a ‘live’ 
monopoly – Matopoly – with IOM3 to the 
Young Professional global challenge with 
the IET to the Young Engineers conference 
with the IStructE.

The day was rounded off by Dana 
Brintz, Graduate Research Engineer at 
the National Composites Centre, Bristol. 
She talked about art from science and 
engineering as well as art in science and 
engineering. A work of art makes you 
appreciate something for more than its 
function and she discussed how cross-
discipline initiatives involve art, as it is 
doing something that hasn’t been done 

before. This final presentation was an interesting end of the day 
and opened the attendees’ minds to understand that art and 
science and engineering cannot be separated.

Final comments
The event ended with a drinks reception on the Johnson roof 
terrace overlooking the Thames, and a final chance to network 
with younger members from across the PEIs.

The event was attended by three IRSE Younger Members 
– Keith Upton, Matt Slade and Vivich Silapasoonthorn. 
Francis How, our Chief Executive, was also in attendance to hear 
the feedback from the Young Professionals. 

Keith’s views on the day concluded that “This was a great 
event to help steer the future of the PEIs. It was interesting to 
see how the younger members had similar views of the PEIs and 
how there was a great collaborative spirit. Hopefully, the ideas 
generated will be taken further and future proof the PEIs. It was 
also great to see diversity amongst the attendees, in my focus 
group there were significantly fewer men than women!” 

 Following a day full of healthy debate, it was concluded that 
whilst this was the first Young Professionals’ PEI event, it won’t be 
the last so watch this space…

Matt Slade summarising the discussions in the second focus group.

Group Photo on the IET terrace overlooking the River Thames.
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Network Rail Telecom update

UK: Network Rail Telecom NRT is part of Network Rail’s Group 
Digital Railway organisation and have recently announced 
success with improving GSM-R performance together with 
initiatives to improve telecoms services to the wider community. 

GSm-R roll-out

The initial rollout of the GSM-R System in Great Britain led to a 
number of issues which impacted on operational performance. 
Some of these were caused by interference from nearby public 
cellular mobile radio sites and registration issues such as 
locations where drivers could not see the information required 
to register and ‘set up’ the cab radio on the network. These all 
led to train delay incidents. Project Artemis was initiated and, 
working closely with train operators, it has resulted in a number 
of improvements including an upgrade of the in-cab radio 
software and other modifications to radio sites and processes. 

Sometimes due to the varying length of trains, drivers could 
not see the relevant signal number and had been either relying 
on pocket reminders, memory or using a ‘wildcard’ system to 
register the in-cab radios. In some locations, new small blue and 
white signs have now been provided on platforms, to advise of 
the signal number ahead. 

It was found that in some locations cab radios were affected 
by short-term interference from nearby public mobile operator 
radio masts. The cab radio did not automatically regain the 
GSM-R network when the interference subsided, and were left in 
a state displaying “searching for networks” on the driver’s control 
panel. This was particularly common for radios in the rear cab of 
a train, being discovered when the service terminated and the 
driver changed ends for the return journey. A process has been 
developed to recover the radio by the driver simply keying in a 
reset procedure. 

The photo above shows the new signs provided by NRT at Paddington 
Station, London, to indicate to drivers which signal they are standing at 
in order to correctly register the GSM-R radio. Photo NRT.

We would like to congratulate Hisham Jabber as the first 
successful IRSE licensing candidate in Dubai. The receipt of the 
licence (1.4.230 and 1.8.100) has been the culmination of many 
months work by Hisham, his employer Serco Dubai Metro and 
the assessing agent PM Training & Assessing Ltd.

The geographical distance involved presented a challenge, but 
was not insurmountable. Hisham’s first priority was to ensure his 
IRSE logbook was complete, up to date and met IRSE standards, 
and then to gather his evidence under the guidance of his 
workplace assessor. This was assisted by an on-line presentation 
showing how to complete the logbook to the required standard. 
The workplace assessment was completed face to face in Dubai 
which required careful planning by all the parties involved.

On return to the UK the workplace assessor passed everything 
to the competence assessor who was able to complete the 
assessment remotely from Hisham’s log book and evidence. On 
completion the internal and external quality assurance confirmed 
all was in place for the IRSE to issue Hisham with his licence.

The IRSE Licensing Scheme has for some time permitted the 
use of video links for competence assessments in different 
countries, subject to a number of controls and prior agreement 
from the Registrar’s Office. At the September 2017 Licensing 
Committee, it was agreed that the facility to use remote links 

Hisham Jabber, seen receiving his IRSE licence from Serco Dubai Metro 
managing director Alex Rentier and engineering director Steve Cassidy.

should be extended to cover all appropriate situations, not 
just between different countries. To achieve this, the necessary 
requirements and controls are being considered, and it is hoped 
to have the revised instructions in place in the very near future.

LICENSING

INDUSTRY NEWS

GSM-R registrations were also failing due in part to the in-cab 
radios attaching to an incorrect radio cell. These registration 
rejections were resolved by a reduction of the transmitted radio 
power from the interfering public mobile network operators’ 
sites, along with physical changes to the serving GSM-R 
mast antenna orientation, together with modifications to the 
configurable parameters of the radio site.  

The Artemis project has been a great success and routes have 
reported a dramatic improvement in performance with far fewer 
train delay incidents caused by GSM-R registration failures.
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Network Rail Telecom update  
(continued from p36)
NRT is also involved in a trial with Broadband Delivery UK 
(BDUK), part of the Department for Digital, Culture, Media 
and Sport, in delivering superfast broadband to rural areas of 
Cumbria using the railway fibre network. A trial is also underway 
to provide services for the UK emergency services network (ESN) 
in such locations as the Severn Tunnel. NRT are ensuring that 
any connections to other networks are done safely and with no 
interference or capacity implications to the operational railway. 

NRT is also involved in assisting mobile network operators to 
tackle public radio ‘not spots’, where there is poor coverage near 
to the railway. The plan is to provide cellular mobile operators 
with the ability to access and connect to ‘neutral host capability’ 
radio sites on Network Rail land. This will help to remove poor 
coverage areas for rail customers, lineside neighbours, and rail 
maintenance teams, together with improving Wi-Fi access on 
trains where this is provided via public cellular radio systems. 

Project SWIFT (Superfast Wi-Fi For Trains) trial, currently taking 
place on the Edinburgh-Glasgow route. The pilot scheme is 
being funded by Innovate UK and RSSB, and is being undertaken 
on behalf of the entire rail industry. This proof-of-concept trial 
is being delivered to ScotRail. Cisco is leading the trial using 
Fluidmesh technology and NRT is providing the backhaul links. 
The Edinburgh-Glasgow route is typical of the UK rail network 
in terms of current mobile coverage. Cellular mobile networks 
provide good connections in the two main cities and within the 
confines of the towns that the rail route runs through. However, 
coverage becomes patchy as the trains cross open country or are 
in deep cuttings along the 79 km route.

The project will use the trackside NRT fibre to backhaul data 
from the existing trackside GSM-R infrastructure and newly 
installed infill masts. The masts will access the unlicensed 5 GHz 
Wi-Fi spectrum to connect trains to the NRT fibre network. 
Indications are that an average 350 Mbps, with peaks at 
500 Mbps, may be achieved with seamless handover between 
the radio sites, and with no packet loss during the handover time. 

INDUSTRY NEWS

Chief Executive Officer 
IRSE, central London
Here is a unique opportunity for a suitably qualified and 
experienced individual to lead the international professional 
Institution for engineers working in railway control and 
telecommunication systems. With more than 5,200 members 
worldwide and 6,500 license holders, the IRSE is the leading 
institution for the sector.

Accountable to the IRSE’s governing council, the successful 
candidate will join at an exciting time and lead the 
organisation in shaping and implementing its strategic aims 
over the next three years. 

Candidates will ideally be a Chartered Engineer, or have 
a similar qualification, as well as connections to the rail 
industry. Previous senior level experience, with the ability 
to lead the team of staff and engage with all stakeholders 
including members, industry representatives and the public, 
is essential.

Interest is welcomed from applicants who are seeking a 
part time (2-3 days/week) or full time role for an initial three-
year term, starting in June 2018. There is a requirement for 
some international travel. 

For more information contact francis.how@irse.org. 
To apply, send your CV with covering letter to the same 
address.

In IRSE NEWS next month ...
• What follows GSM-R? Presidential programme paper 

looking at the future of railway communications.
• Driveability – revisiting the issue of whether we as a 

profession have forgotten the driver.
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YORK SECTION 2018 ANNUAL DINNER

The 60th York Dinner will be held at the National Railway museum  
on Thursday 15 march 2018 (19:00 for 19:30)

Our sponsor
The Annual Dinner is generously sponsored by Siemens Rail 
Automation UK enabling us to hold the event at the National 
Railway Museum while only charging £45 per head.  Tables 
seat ten people and can be booked in whole or in part. 

The setting
2018 is our 60th Annual Dinner but only our second at the 
National Railway Museum in York. The NRM is an exciting 
and iconic venue reflecting Britain’s rich railway history and 
having a reputation for excellent catering served in a splendid 
setting. We invite all IRSE and rail industry members to bring 
their partners, guests and friends to join us for what is always 
a most enjoyable evening. We particularly encourage those 
booking corporate tables to widen their guest list to families 
and friends.

Hotels and parking
The National Railway Museum has free parking and is only 
five minutes’ walk from York Station. There is a wide range of 
hotels within easy reach which can be booked through  
www.visityork.org/book (no booking fees) or through any 
major booking agency.

Booking
Please contact Ian Moore: 
email ianmooreirse@hotmail.co.uk   
visit irse.info/yorkdinner 
or call 01904 761944. 

Guest Speaker
We plan to have an eminent Guest of Honour at the event – 
look out for an announcement soon!

Our charity
Our chosen charity is the Railway Children. It was founded in 
1996 to rescue street children who have run away to escape 
from poverty, abuse, violence and neglect. Many are to be 
found sleeping rough at their local railway station. Over the 
last 20 years, Railway Children has helped 270 000 homeless 
children in India, East Africa and, yes, the UK find the help and 
essential support that they need. You have been generous in 
the past so please come ready to empty your wallets in order 
for us to raise a record amount to support the children. It is 
the least we can do for these innocent victims.

Photo Wikimedia/Nilfanion.
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