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If you know anyone to whom this might apply, please point it out to them 
 

NOTICE TO NON-MEMBERS 
IRSE PROFESSIONAL EXAM 2012 CANDIDATES 

 
If you are planning to sit exam modules in 2012 and you are not currently an IRSE member, we would recommend that you 
apply for membership no later than 28 February 2012.  This would allow enough time for your application to be processed 
and meet the exam application deadline which is 30 June. 
 

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

I have been either fortunate or unfortunate, as some may see it, to have been 
attending IRSE Council meetings in one role or another, since 1983, nearly 
thirty years.  During that time, I have seen many initiatives started most of 
which have come to fruition and some have fallen by the wayside often 
because time has moved on, or in some cases, because they are in the “too 
difficult” category.  The common theme though, has almost always been to 
move the Institution forward and to make sure it remains relevant to its 
members, who basically pay for the whole edifice, and the industry that in a 
many cases support our members by employing and paying them. 

At present, Council is wrestling with a number of proposed changes of 
operation or in some cases, policy, to ensure that the Institution is fit for its 
second hundred years.  With membership growing steadily both outside the 
UK, and last year at least, in the UK also, there is no dramatic instant action 
needed – we are not at any sort of crisis point, but we always need to move 
on in a way that does not please some members at the expense of 
disenfranchising other members, and your Council’s job is to try to achieve 
that, at times, delicate balance.   

I personally have to try to separate my own views as a long-standing 
member and Past President with those of being the loyal and obedient 
servant of Council and the general membership as the General Secretary of 
the Institution as well as being the loyal and obedient husband of the current 
President, Claire.  Most times it works!   

The Institution has planned an interesting 100th anniversary year, starting 
with the inauguration of our next President, Francis How, in April.  I hope you 
all find something that interests you in the plans.   

Colin Porter  
Past President and Chief Executive & General Secretary 
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FEBRUARY TECHNICAL PAPER 

INTRODUCTION 
As soon as signalling moved from the railway policeman with his 
flags and a pocket watch, there was a need for signalling 
construction.  This paper reviews some recent developments in 
signalling construction.  Current issues are assessed and 
solutions considered, from both physical and functional 
perspectives.   

The following key functions of the signalling system are 
considered: signals and signal bases; cable routes, including 
installation and protection issues; points control and point 
operating equipment.  The use of in-house resources and 
modular signalling testing are also considered. 

Physical and mechanical issues dominate signalling 
construction.  Adherence to modern civil engineering design 
practice, factors of safety, and workplace health and safety issues 
have led to massive structures.  Costs for individual structures 
can exceed £350 000.  The 21st century has seen a massive 
increase in theft of metal, and in particular of lineside cables.  
Accommodation practice, both for equipment and for operators, 
has gone from traditional signal boxes and major power boxes, 
through modular facilities, to the latest Network Rail signalling 
control centres constructed as part of the Operating Strategy. 

Changes in the signals themselves make it a practical 
proposition to consider much lighter weight structures.  Indeed, 
the deployment of ERTMS offers the prospect of abolishing 
them completely.   

Cables can be protected by more secure route works, and 
also by chemical fingerprinting as a means to tackle the crime 
and catch the perpetrators.  The use of plug couplers is once 
again to the fore, to facilitate on-site installation of signalling 
systems, but also to support alterations to signalling in 
conjunction with other infrastructure alterations such as track 
relaying and switch and crossing remodelling.   

Finally we give brief consideration to changes in the 
technology of point operating mechanisms, and their 
implications for infrastructure construction works, in support of 
the laying in of modular switches and crossings in particular. 

SIGNAL STRUCTURES 
The signal structure has two basic purposes.  The first is to fix the 
illumination and optical system in space.  The second is to enable 
access for maintenance activities.  Semaphore signals were 
designed to put the signal against the sky, and this led to some 
exceptionally tall signals such as the ones at Cheadle Hulme seen 
in Figure 1.  Staff access was basic - a simple metal ladder at the 
back of the signal.   

Even large arrays of signals only had simple access 
arrangements, even though they were designed for multiple staff.  
One of the largest ever was the one at Rugby seen in Figure 2. 

Modern signals are classified as Workplaces.  Hence under 
the Workplace Regulations they are designed to support staff 
and their equipment.  Ladders are designed to mitigate against 
staff falling by having hoops fitted, as in the example from 
Kentish Town shown in Figure 3.  Taller signals also need to 
have intermediate points on the ladder.  So the challenge is to 
make signals lighter, more reliable and maintenance free.  Any 
faulting or maintenance activities needed should be possible 
without requiring the structure to support the staff. 

The widespread use of light-emitting diode (LED) signals has 
reduced the weight of the signal heads themselves.  It also 
means that, apart from checking the exact display of LEDs in the 
array and cleaning the external surface, there is no need to 
attend to the unit itself.  The first attempt at simplifying access 
was the application of Crown Post signals during the West 
Coast Route Modernisation programme (see Figure 4).  This 
product was devised to position the aspect more accurately at 
the optimum sighting point while continuing to work within the 
construction gauge of the overhead line equipment. 

There are two lightweight signals currently vying for the 
market, made by Dorman and by Variable Message Signs (VMS)  
- see Figures 5 and 6 respectively.  These products have been 
on trial for the past 18 months.  Two Dorman signals have been 
installed as part of the Cardiff area signalling renewals.  Four 
VMS units have been installed, three at Pelaw near Newcastle-
upon-Tyne and one at Paddington in London. 

The intention is that the lightweight signals are maintenance 
free; that is to say the signal head requires no scheduled or 
regular condition-based inspection or servicing activities.  So 
the structure does not incorporate any access facilities, and it is 
not designed to support the weight of technicians accessing the 
signal head.  The critical issues are the life and stability of the 
LEDs, and the visibility and readability of the signal.  The 
readability depends on the ability of the face of the signal to 
stay clean and hence not to require attention.  This means that 
there may be locations where such signals are not suitable 
because of environmental conditions.  Alternatively a cleaning 
device may be developed, like those used by window cleaners 
for cleaning first-storey windows without ladders.  Any such 
device may be unsuitable for use in overhead line electrified 
areas without the additional protection of isolation.  To enable 
the signals to simulate lamp proving, voltage free contacts are 
provided, full current proving emulation is or will be provided as 
well. 

The next stage emanates from the most radical approach to 
signal construction - the modular signalling programme.  Whilst 
modular signalling products are being developed specifically for 
the intended use on secondary or even freight lines, some of 
the products may cross over to main-line applications too.   

Signalling Construction on the UK Main Line Railway  
by  Peter Halliwell BSc(Hons), C.Eng., MIET, MIRSE 
 Senior Programme Manager, Network Operations, Network Rail 

and  Ian James Allison, FIRSE, FCMI, MIET 
 Managing Director, Centregreat Rail Ltd 

 Paper to be read in London on 8 February 2012 
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For signals, an integrated control equipment housing at the 
bottom of the signal is being developed, installed on the same 
base and platform as the signal itself.  Although the signal was 
originally conceived as hinged or capable of being lowered, the 
final product may be hinged only temporarily as part of the 
construction process. 

SIGNAL BASES 
Signal bases for wooden posts were originally buried frames.  As 
metal posts were introduced they were encased in spun concrete 
or installed in a sleeve.  Latterly structures were bolted to 
reinforced concrete blocks cast on site.  British Rail produced 
standard mechanical designs for straight posts, various offset and 
bracket-type signals, and multi-track gantries.  (They are defined 
in the BRS-SM series drawings).  The biggest variation is between 
signal structures designed for areas having overhead line 
electrification, and those designed for either conductor rail or 
non-electrified areas. 

Under Railtrack after privatisation the design risk was 
externalised entirely (although the standard drawings remained 
available for use).  Suppliers were required to take liability for the 
design risk associated with any product they supplied, and this 
included signals, signal structures and bases. 

As structures got bigger and bigger to provide workplace 
platforms, and as the civil design was assessed, the bases got 
larger too.  In addition to the requirement for the structure to 
support maintenance staff, it has to be very rigid to constrain any 
movement of the signal.  Very high degrees of stability have 
been expected.   

A recent innovation in signal bases is the use of helical piles 
even on structures as massive as the one we have already seen at 
Kentish Town (Figure 3) or on simple straight posts as seen in the 
base installed at Rochdale shown in Figure 7.  Signals are also 
installed on tubular piles as seen at Oxford Loop (Figure 8).  
Whatever the form of the base, it is designed so that the signal 
post itself bolts on to it in a standard arrangement.  The 
lightweight signals described above use the same arrangement 
too. 

CABLE ROUTES AND PROTECTION 
One of the single biggest threats to reliable operation of the 
network currently is cable theft.  Although cable theft and 
malicious damage have long been known as a risk in specific 
notorious areas, in the past three years they have spread across 
the network.  There are typically six to eight sites of theft each 
day.  Over the two years to November 2011 these cost Network 
Rail £43 million, in repair work and in compensation to train 
operators under the Schedule 8 scheme. 

Cables are provided along and across the railway for two 
purposes.  They distribute electrical power to the lineside 
equipment; and they transmit information between field 
equipment and control equipment, to provide the control 
equipment with status detail or to operate the field equipment. 

Originally, cloth-covered cables were protected in wooden 
ducts, laid on the ground or put on hangers.  As cables 
developed, rubber and plastics were introduced, together with 
concrete cable troughing in the familiar range of sizes from C/1/6 
through to C/1/43.   

Figure 1  
Tall signals  
at Cheadle Hulme 

Figure 2  
Signal gantry at Rugby 

Figure 3  
Modern signal structure  
at Kentish Town 

Figure 4  
Crown post signal on the 
West Coast Main Line 

Figure 5  
Dorman signal 

Figure 6  
VMS signal 

Figure 7  
Screw pile signal base  
at Rochdale 

Figure 8  
Signal base on tubular pile 
at Oxford 
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FEBRUARY TECHNICAL PAPER 
Currently there are four preferred means of cable protection:  

 ground level route in concrete or other form of trough; 

 elevated and mounted either in a trough or on a tray;  

 in a buried route with turning chambers and draw cords; 

 ground level but not in a constructed route, in a duct or run 
on the surface. 

Concrete troughs 

Despite standardisation of design and use over many years, 
concrete troughing is a poor product.  Poor manufacturing 
quality has led over years to degrading of the concrete.  Original 
installation quality has been poor, with damaged materials left on 
site, and ground conditions giving way subsequently.  Design 
and layout have not always provided for future site works, and 
there has been failure to protect routes properly from plant and 
machinery during site works.   

Far from inhibiting theft, concrete route actually highlights 
where cable is located.  Troughs are not rodent-proof, and 
indeed may provide a protected environment for rats and other 
rodents which can damage cables.  When individual cables in an 
existing route require to be replaced, it can be very difficult to 
remove them. 

The troughing itself is heavy and not easily manhandled.  
Apart from lid lifters, which are not widely used, there are no 
readily available hand or mechanical tools.  The quality of 
installation relies on good ground and groundwork or other 
means to stabilise its position when being laid. 

There has always been a tendency for trough routes, 
especially C/1/9 and larger, to be used as non-designated 
walkways.  The concrete product is not designed to be walked 
on.  Like the other banned but unfortunately habitual and 
hazardous practice of stepping on the rail, walking on troughing 
can and does lead to injuries when icy, damaged, displaced or 
badly installed.  One solution to this which reduces the weight 
and provides chequer-plated lids as a walking route is TroTred, a 
polymer product, shown in Figure 9.  This product received a 
Network Rail environment award for innovation in 2008 and, as a 
walking route, a partnership award for innovation in 2010.  It has 
been used in a number of installations, with extensive 
deployment on the reopened Airdrie to Bathgate line, and on 
the Rochdale resignalling where it is used over structures. 

Buried cable routes 

Buried route has been significantly more expensive than ground 
level route.  One solution which has been used extensively in the 
Rochdale resignalling is Cubis Multi-duct (Figure 10).  The duct is 
lightweight and easily handled, and for most of the construction 
it was possible to create a fenced Green Zone to permit work to 
continue while trains ran. 

Anti-theft technology 

An interesting development in the fight against metal theft in 
general which is being applied to signalling cables is the 
application of Smartwater technology.  This involves the 
provision of a unique forensic key in water applied to the 
product.  The key is created by the sequencing of elements in a 
molecule in the water which will fluoresce under ultra-violet light.  

Although only applied by wetting the item, the chemical trace 
remains and is transferred to anyone touching the marked items.  
The chemical trace can remain active for many years.  The unique 
security code can then be used either to identify the stolen cable 
or, more importantly, to identify the thief by being on his or her 
clothing or hands.  As a deterrent to thieves, extensive labelling 
and notices are provided at access points (Figure 11).  One 
consequence of this is that operatives who handle the cable 
during installation or who apply the Smartwater to the cable 
should be registered, as it is inevitable that they will be tagged 
by the chemical code. 

Rochdale resignalling 

The resignalling at Rochdale is an interesting case study of in-
house resignalling works.  Although it is a small scale resignalling 
scheme, it illustrates well the range of activities involved and the 
collaboration between organisations in Network Rail and 
contractors.  Network Rail was committed to Greater Manchester 
Passenger Transport Executive (now Transport for Greater 
Manchester, TfGM) to resignal the area controlled by Rochdale 
signal box by August Bank Holiday 2011, to enable the Rochdale 
extension of the Metrolink system to be built.  With less than 12 
months to go to the commissioning the projects organisation 
was unable to contract in turnkey supply of the project. 

Network Rail reorganised the maintenance organisation  
front-line workforce and supervisory management in April 2011 
in a programme called Phase 2b/2c, following Phase 2a which 
had been introduced in the technical, managerial and 
administrative organisation.  Phase 2b/2c included a complete 
resizing exercise and standardisation of structure, rostering and 
job titles.  The organisation was separated, splitting sections 
dedicated to delivering inspection and maintenance from those 
delivering renewals and other works.  As part of the negotiations 
Network Rail committed to no compulsory redundancies for 
affected staff until January 2012 (this has subsequently been 
extended until January 2013).  The new works delivery 
organisation had more people than work in the North and West, 
and so it has been essential to expand their capability.  The 
Rochdale Resignalling was an ideal opportunity to deliver a high-
profile, politically-sensitive project at short notice and to find 
significant work for the local works delivery workforce. 

For the scheme, the local workforce undertook the site 
construction works, concentrating on the signals, cable routes, 
prefabricating and delivering the apparatus cases, running all the 
lineside cables, and undertaking all the associated track 
alterations including installing and removing insulated block 
joints associated with the new track circuit limits.  The in-house 
team could not design the works, build the signal box, panel, 
control and display systems, interlockings and power supply 
systems, or test and commission the new system.  All these 
elements were contracted out separately, the contracts being 
managed by the project organisation.  This is known as a “hub 
and spoke” arrangement.  It requires much closer management 
at the centre, and risks where the consequences of one delivery 
group or contractor failing impact on others cannot be 
outsourced.  However when such arrangements are contracted 
out, the project consequences impact on Network Rail anyway 
and the turnkey contractor prices to cover the risks. 
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MODULAR SIGNALLING 
Modular signalling is the most radical change to the approach to 
resignalling.  To some extent all signalling may be regarded as 
“modular” insofar as it involves the arrangement of standard 
products.  What differentiates the systems designated as 
modular is that they represent a set of standardised, simplified 
arrangements to be applied to a set of standardised layouts.  
They use simplified equipment, including the LED signals 
described above and protected surface cabling, and simplified 
and standardised design.  An off-site system integration and 
testing regime greatly simplifies the testing and commissioning 
activities required on site. 

Two initial schemes are being implemented to develop the 
systems, equipment and processes, from two suppliers.  Ely to 
Norwich is being implemented by Signalling Solutions Limited, 
and Shrewsbury to Crewe by Invensys.  The off-site system 
integration and testing regime is coming to be known as 
“hangaring” in that in concept the whole system is integrated in 
a hangar.  To do this, the field terminal equipment is simulated 
by dummy loads, and the cabling is done with designated cables 
for the purpose of the testing, using plug-coupled cables.  The 
system is then set to work and tested fully before it is shipped.  
On site the real field equipment is used and the actual plug-
coupled cables. 

PLUG COUPLERS 
In-line and case-mounted plug couplers have been trialled and 
utilised on a number of occasions already.  For example, all the 
clamp-lock points installed during the remodelling at Crewe in 
1985 had three plug couplers, to facilitate the laying in of the 
permanent way and subsequent connecting up of the points 
operating equipment.  However they have generally been 
regarded as additional failure points and so more trouble than 
they are worth.  As a result they have been replaced by 
continuous cables in due course. 

There are two specific current challenges which have seen a 
re-emergence of the use of plug couplers.  The first is the ability 
to relay sets of points, and the second the commissioning of 
signalling systems.  Under previous methods both activities 
required significant extended possessions.  In the settlement for 
Control Period 4 (that is, 2009 to 2014), Network Rail is 
committed to improving network availability by 37% for 
passenger operations, and to at least maintaining the level that 
was available to freight services at the end of Control Period 3.  
Network availability is a measure of how much of the potential 
time for operation of train services is impacted by possessions.  
It is the “Excess passenger journey time and weighted 
cancellation minutes (EPJ,) weighted by business, passenger 
journeys and user value of time (wVT) normalised by the MAA for 
2007/8.” 

To exploit plug couplers there are three requirements: a 
physically robust device; rigorous construction which is assured 
on assembly; and revised testing which takes advantage of the 
assured construction.  The construction choice is military 
specification MIL-DTL-5015 (now revised to SAE AS50151) which 
is designated for environmentally harsh conditions.  It has a 
spring loaded bayonet plug and in-line or chassis mounted 
socket (Figure 12).  For signalling applications configurations it is 
accepted for use with 2, 4, 7, 10 and 12 cores.  A trial site has 
been created at the former training school at Leicester to prove 
the processes.  Field equipment has been modified to have case 
mounted sockets.  Revised standard wiring diagrams have been 
produced incorporating the plug coupled arrangements.  The 
Signal Works Testing Handbook has been updated to include 
revised testing which allows off-site system testing and 
traceability through to site, so that the only activity on site is to 
confirm correspondence. 

There are three further trial sites where plug couplers will be 
deployed: Barry; Paddington Engine Carriage Sidings; and 
Kingswinford Branch Line.  Both the modular signalling schemes 
will use plug couplers, as will the Cardiff Area Signalling 
Renewals scheme.   

INTERFACE LOCATIONS 
Another innovation to improve productivity in renewing S&C is 
the development of standard Points Interface Locations or PILs.  
These apparatus cases have a standard design and a standard 
equipment layout irrespective of which points are connected.  
For example, a full set of wiring is provided for separate 

Figure 9  
Installation of TroTred 

Figure 10 
Installation of Multi Duct 

Figure 11 
Signage relating to 
Smartwater 

Figure 12 
Typical plug coupler 
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detection of six supplementary detectors.  The PIL offers a 
cost effective mechanism for facilitating rapid changeover 
during points renewal by pre-installing the location.  Although 
intended specifically for Modular S&C installations, they can 
be used on other relaying sites.  The initial deployment was 
in 2010 at Oxford North, and a further installation was at 
Newport (Gwent) in 2011.   

Another development is the provision of a local control 
and indication unit to operate the points with a release.  This 
will be applied in the next phase of installations (see Figure 13). 

POINTS OPERATION 
The principal changes in points operation in recent years 
have been the introduction of rail clamp point lock (clamp 
lock) operated points in the 1970s and the High 
Performance Switch Actuator (HPSA) at the turn of the 
century.  It is interesting to note how preference and 
reputation seem to have driven selection of point operating 
equipment as much as engineering evaluation.  The two 
main all-electric points machines employed in the UK have 
changed little since they were originally introduced in the 
mid 20th century. 

The clamp lock was a classic British Rail engineering 
product, developed under a very tough funding regime and 
what Sir Peter Parker described as the “crumbling edge of 
quality.”  It was a stable-mate of the ill-fated Advanced 
Passenger Train (APT), the High-Speed Train (HST) and, 
shortly afterwards, SSI and then the Integrated Electronic 
Control Centre or IECC.  From its earliest form the design 
was improved, with cast bodies overcoming the failings of 
the original welded plate, gold contacts improving the 
conductivity of the micro-switches, phosphor bronze bushes 
improving the lock arm bearing stability, and a force down 
feature in the lock arm overcoming a tendency not to drop 
through the drive lock slide.  The clamp lock gained a poor 
reputation because of poor reliability owing to its being 
mounted on the stock rail of the points, and to poor packing 
of the switches and crossings. 

The HPSA has also been dogged by reliability issues 
which have been and continue to be tackled one by one.   
A key selling point of the HPSA was the ability to tamp every 
bearer through a switch and crossing layout without the 
points having to be disconnected.  For a while the HPSA was 

the only machine product accepted for use on RT60 / CEN60E1 
layouts, that is, switches and crossings constructed from 60 kg/m rail, 
as opposed to full depth or shallow depth switches from CEN56E1 
(113lb/yd) or UIC54B rail based layouts.   

Two new clamp-lock based products have been developed which 
provide for operation of the CEN60 switches, the In Bearer Clamp 
Lock (IBCL) and the Hy-Drive.  The IBCL combines the permanent way 
benefit of access to tamp every bearer with the simplicity of the clamp 
lock.  The Hy-Drive is an IBCL where the supplementary drives are also 
driven hydraulically, rather than through mechanical rodding or the 
torsional back drives used with some of the HPSAs. 

The table shows current performance information on points (at 
Period 8, 2011/2012). 

MTBF = Mean Time Between Failures (in years) 

MTBSAF = Mean Time Between Service Affecting Failures (in years) 

Modular switches & crossings 

A key mechanism for contributing to the network availability target by 
delivering switch and crossing renewals in shorter duration access has 
been the implementation of modular switches and crossings.  In these, 
concrete bearer layouts are pre-fabricated.  They include bearers in 
sections which can be secured together to allow the layout to be 
shipped to site on specially designed tilting wagons (see Figure 14).  
Twenty-six tilting wagons have been supplied by Kirov.  These layouts 
utilise Hy-Drive points, which allows them to be pre-fabricated in units 
which fit within the vehicle gauge on the tilting wagons (Figures 15/16). 

CONCLUSION 
This paper has demonstrated that there are a number of initiatives 
innovations recently and currently being developed and implemented 
which will reduce costs and improve the efficiency in how signalling is 
implemented. 
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Type Population MTBF  in years MTBSAF in years 

HPSA 556 1.00 2.30 

Hy-Drive 264 1.56 2.91 

Clamp Lock 6980 1.63 3.30 

Style 63 1286 1.85 3.42 

HW 7654 2.32 4.55 

Figure 13 Local control and indication unit for points 
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A Contractor’s Perspective 
INTRODUCTION 
Ever since the railways moved from lineside policemen to fixed 
installations, contractors have been involved in undertaking 
signalling construction in one form or another.  The likes of 
Saxby & Farmer, MacKenzie & Holland, Stevens and Dutton - to 
name but a few - evolved and developed, constructing 
mechanical lever frames and providing lineside equipment.  It 
was not long before they were contracted to install such 
equipment at multiple sites for a number of different railway 
companies throughout the country. 

As technology developed and new products came along, the 
various railway companies used their own staff to maintain 
equipment and carry out minor repairs and renewals.  Even in 
the 1960s, 1970s and 1980s when power signal boxes where 
being introduced, it was contractors who installed them, with 
British Rail resources constructing the interfaces from the 
existing to the new signalling systems at the fringes.  This 
practice has continued throughout until the present day in one 
form or another.   

Today it can be said that every signalling construction project 
throughout the country has a contractor or contractors involved 
in one role or another.  Individuals may be hired in by Network 
Rail to cover engineering and project management positions.  
There will be the particular signalling contractor, who will 
themselves hire in staff to cover engineering, project or 
construction management and supervisory positions on a 
temporary basis.  It is more than likely that construction staff are 
hired, either self-employed on contract or via an employment 
agency, to undertake numerous shifts to complete the staged 
works and construction as required on an ad hoc basis. 

CULTURE 
My early experience, on joining British Rail in the 1980s, was of 
installation and construction of signalling on a region and area 
basis.  There were the electrical gangs and a mechanical gang at 
certain depots, sometimes even with a locking fitter, a 
blacksmith or other specialised trade.  They would be supervised 
locally and managed by a Signalling Works Engineer.  Until 
privatisation in 1992 these gangs, supervisors and engineers 
were responsible for renewals and upgrades above a certain 
value, and usually they undertook these works on their own 
particular area to their own regional practices.   

Occasionally this group of staff would go off section and 
work in other areas of the country to assist with larger-scale 
works and renewals.  It was then that regional differences and 

ways of working were highlighted; problems could arise, and 
often did.  Whilst an installation manual has existed since British 
Rail days and has been updated regularly to the present day by 
Network Rail, regional differences and preferential engineering 
still do exist in various areas of the country! 

From 1992 onwards, private companies took over the differ-
ent parts of British Rail.  Some of them were now grouped into 
multifunctional infrastructure business units by geographical area.  
The signalling construction staff within these business units found 
themselves travelling all over the country to undertake their 
duties for new contracts won by the new private companies.  This 
was a big change from how they had previously operated.  The 
workload to maintain such a workforce reduced during the 
Railtrack period of tenure, and many skilled and experienced 
construction staff left the industry, either of their own accord or 
via redundancies, so that the companies could reduce their 
operating costs.  Slowly over the years directly-employed 
construction staff have been dramatically reduced, or in some 
cases done away with completely, in the companies in order to 
continue to reduce costs. 

As a consequence of this dramatic reduction of staff, those 
who chose to stay in the industry continued to work as self-
employed individuals or via employment agencies for the main 
contractors.  The continuation of peaks and troughs in the 
industry’s workload, from 1992 until this very day, has meant that 
there has not always been continuity of regular work for self-
employed and employment agency staff.  So it is likely to be 
impossible to maintain existing skills, let alone for individuals to 
advance themselves on new and updated equipment and 
methods while not working on a particular project.  This means 
that when there is an urgent requirement for experienced and 
skilled installation and construction staff these days, demand will 
always outstrip availability.   

TRAINING AND COMPETENCY 
Again from my early experience, construction staff gained know-
ledge and understanding on the job over a period of time more 
than anything else, with occasional supporting training courses.  
Gangs of staff would look after their own, under the watchful eye 
of the supervisor and engineer, until such time as individuals were 
experienced enough to be trusted to “do it on their own.” 

With the introduction of the Signalling Maintenance Testing 
Handbook in the late 1980s and then the IRSE Licensing Scheme 
in the early 1990s, periodic assessment of the individual’s 

Figure 14 and 15 Tilting wagons Figure 16  Modular switch and crossing work 

14 15 16 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 175  |  FEBRUARY 2012  8 

FEBRUARY TECHNICAL PAPER 
knowledge of skills and how to apply them has at least regular-
ised the standard of competence in most areas of construction, 
along with design, testing, management and maintenance. 

There are no standard training courses as such for the 
installation and construction of generic equipment, but bespoke 
courses do exist.  This issue could be seen as an area of weakness in 
the overall training process.  There are however, manufacturer’s 
equipment specific training courses, but these are not necessarily 
available to all installation and construction staff, and can be 
costly to a company or individual.  Individual assessment is 
carried out on specific equipment, following experience and 
training on that particular type or version. 

In order to maintain good standards of installation and 
construction, responsibility must therefore lie with the construct-
ion management at each site to conduct regular inspection and 
review, and with the employing company or employment agency 
to undertake regular monitoring and review of all of their staff 
undertaking signalling construction activities.   

There is a danger of many skills being lost for ever, due to 
lack of a training course or of experience in general.  Mechanical 
signalling skills are always an issue, as are the skills to deal with 
various outdated and bespoke items of equipment that are often 
requested.  These issues need to be identified and assessed 
within each employing company or employment agency for their 
long-term benefit, to ensure that they can supply staff in the 
future with these skills, or at least to highlight the lack of a 
particular skill back into the industry.  It should also be noted 
how much individuals and companies have to pay out in order 
maintain their skills.  It is not cheap when work is hit-and-miss, 
but without the skills and certification, they cannot work! 

We must as an industry be in a position to introduce and 
develop new people who possess motivation and basic 
knowledge but who will never have had the opportunity to pick 
up experience from work colleagues.  Whilst most of the signal-
ling construction process is covered by robust training courses 
and assessment processes, there still are gaps that need filling.  
With the amount of potential signalling construction work 
planned in the future in the UK, the industry needs to address 
this matter, and to consider it also from the view of the smaller 
signalling contractor and self-employed or employment agency 
staff.  The latter are the individuals who are the backbone of the 
industry without whom works could not be completed, but who 
are always the ones who seem to be left behind and left out of 
consideration. 

EQUIPMENT AND TOOLING 
With continually changing and developing signalling technology 
come requirements for new or different equipment and tooling 
for installation and testing.  As always with these items, they can 
come at great expense to the smaller signalling contractor, let 
alone self-employed or agency staff.  There is an expectation in 
the industry today that all self-employed and agency staff should 
be inexpensive to hire, and yet have every item of equipment 
and skill required to do virtually any particular job on a shift.  This 
is not practicable, or even possible, without the provision of  
ongoing and long-term work to fund such purchases.   

Standardisation of equipment types during construction and 
in the future will change this issue, but it seems that little 

consideration is given to it currently.  In previous times, a 
financial allowance was provided to cover suitable training costs 
for construction and maintenance staff, and some equipment and 
tooling was provided in connection with certain projects.   
In order to reduce costs, this consideration has long since 
disappeared.  Health and safety implications have, quite rightly, 
increased requirements for equipment and tooling, and some-
times for training as well.  This has to be adhered to, yet it can be 
overlooked or put to the back of the queue in preference to 
other requirements. 

INNOVATION 
The early part of this paper highlights a number of initiatives, 
innovations and developments.  Many smaller signalling 
construction companies are keen to develop new products and 
initiatives, but do not necessarily get the support or a sponsor to 
achieve this.   

Potential innovations include but are not limited to: 

 GRP (Glass-Reinforced Plastic) platforms for signalling locations; 

 alternative earthing arrangements to reduce the risk of 
lightening strike damage; 

 alternative signalling power supply arrangements to ensure 
correct isolation; 

 alternative solar and wind power systems; 

 various other cost reduction ideas raised by construction staff. 

The small signalling contractors would like to understand and 
have a means of developing the business cases for these and 
other innovations with Network Rail in the near future, but wish 
to understand the process and cost in order to move ideas forward. 

CONCERNS 
Given the current evolving workload of signalling construction in 
the UK, there appears to be a place for the smaller signalling 
companies within it.  Many that remain are keen to provide 
resources that are experienced, competent, well-equipped, and 
willing to specialise in additional skills as required.  The main 
concerns of course are longevity of contracts and work.  Many of 
these companies would be willing to take on some of the self-
employed or agency construction staff and manage them 
accordingly, but they need to have a clear vision of work for at 
least twelve months in order to be able to advise the bank 
manager accordingly. 

Signalling companies overall have once again been subject to 
the most recent five year “feast and famine,” resulting in a great 
reluctance to recruit permanent employees.  Main signalling 
companies have a handful of subcontractors and smaller signal-
ling companies that they can utilise.  It takes seven to ten years 
to grow capable signalling teams that work together, and many 
groups find their best chance of survival is to remain within their 
circle of trust.  Most smaller signalling companies that last year 
had twelve months work now confess to each other of order 
books of three months or less. 

For some smaller signalling companies, the annual “signalling 
club fees” are now being weighed up against the monthly drain 
on reserves waiting for the work.  It may be a sign of things to 
come but, as Network Rail celebrate the fact that their average 
payment  profile is approaching 50 days, it is interesting to note 
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CONCLUSION 
This paper has demonstrated that there are a number of initiatives 
and innovations recently and currently being developed and 
implemented which will reduce costs and improve the efficiency 
in how signalling is implemented. 

Whilst it is Network Rail’s intention to take more renewals 
work in house, it is the desire of a number of smaller signalling 
companies in the UK to develop their specialist skills in order to 
complement Network Rail activities and to assist where possible 
to achieve their requirements whilst at the same time reducing 
costs.  New framework contracts are now in place for the main 
signalling contractors within the UK; the smaller signalling 
companies are keen to engage, and they are waiting for a 
response. 

The industry also need to be mindful that a large proportion 
of signalling construction staff today are either self-employed or 
work via an agency.  In order to introduce new and additional 
staff to meet demand, the industry needs to fill the gaps in the 
training and experience field, so that IRSE Licensing can work to 
its best.  We should also be mindful of the cost to an individual of 
beginning to work in signalling construction, to the same extent 
that we are mindful of costs in general as a business and as an 
industry.  Without such competent and qualified resources, as an 
industry we will fail; therefore this has to change. 
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that Achilles “Link up” are now seeking their annual club fees 
four months in advance of annual renewal.  Few have escaped 
the threat of the sponsorship blacklist. 

The tide of forty-somethings who have migrated to the 
Southern Hemisphere have left a challenging void within the 
competence of the UK signalling industry that may take more 
than a few years to fill.  In the meantime, the level of corporate 
ownership and responsibility demanded by the signalling industry 
remains extremely high for the smaller signalling companies.    

The following items are significant items to the small 
signalling contractor: 

Employment agencies pass items on to the hiring company: 

Core module and signalling compliance standards, mandated by 
Achilles Link-up, are often re-charged to individuals under 
employment agency agreements: 

What happened to the club rules and entry requirements?  
Young buyers scramble for the best benchmarked rates, regard-
less of trading history, safety record or team competence, and 
key skills are traded for bulk or volume discount.  In the frenzy 
to buy, experienced campaigners wait for the mention of the 
ownership card, but it does not come into play.  It will be 
interesting to see how many of the buyers will be asked to sit 
through technical investigations or competence challenges. 

As the signalling frameworks now begin to move through 
design the question is, how can small to medium sized signalling 
companies compete with employment agency supplied labour 
over the next three to six months until the tap is turned on to 
signalling construction work streams?  

 cost of tendering; 

 advertising; 

 training; 

 link up fees and audit. 

 company insurance; 

 fleet insurance; 

 Network Rail audit and 
professional responsibilities; 

 institution membership 
fees and audits; 

 cost of tendering. 

 personal protection 
equipment; 

 sponsorship; 

 assessments; 

 vehicles; 

 tools; 

 audit records; 

 ownership. 

Figure 17   Installation of TPWS at Lancaster Station 

Figure 18   Interlocking alterations at Warrington Power Signal Box 

Figure 19   Balise installation on the Cambrian Coast by Eldin  

Figure 20  Cable investigation and survey for new construction works at Brighton 

17 18 19 20 
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TRACTION RETURN 

INTERFERENCE TO OPERATION OF 
SIGNALLING EQUIPMENT 
So far we’ve discussed how the design of the traction return system 
affects the traction capacity of the line.  Now we turn to the 
potential impact on signalling, which is the reason for the Signal 
Engineer getting involved with traction return in the first place. 

Of the three coupling mechanisms by which traction return 
currents could potentially cause interference to the signalling 
system, namely Resistive coupling, Induction and Electro-
magnetic radiation, only the first two have proved to be of 
significant concern. 

Induction from a.c. traction into lineside signalling and 
communication cables has been dealt with ad infinitum in the 
standards and literature.  Resistive coupling between track 
circuits and traction currents (d.c. and a.c. both) has not enjoyed 
the same coverage, and is the subject of the following sections. 

Resistive Coupling and Immunisation of Track Circuits 
Beginning with the first time that a track circuit found itself 
sharing a rail with traction return currents, the Signal Engineer 
has been faced with the task of making electrification and track 
circuits co-exist in peace.  This means making the track circuits 
immune to interference from the traction current or its components. 

After the first early attempts at using single-rail d.c. track 
circuits on a d.c. electrified track, Signal Engineers learned to use 
track circuits that were immune to interference from traction 
current, by operating them at frequencies different from the 
traction supply frequency.  For d.c. traction this meant the local 
mains frequency of 50, 60 or 25 Hz; for a.c. traction this meant a 
special supply of 75 or 831/3 Hertz, or else 0 Hz (d.c.).  These were 
later supplemented with (initially) steady-energy audio frequency 
track circuits operating in the range from 300 Hz up to 10 kHz.  
So long as their operating bandwidths did not coincide with the 
higher-order harmonics of mains frequency that appear even in 
d.c. traction supplies, all was well. 

Unfortunately, that was not the end of the tale, once rolling 
stock engineers discovered the attractions of electronic traction 
control – first phase control of a.c. locomotives, then chopper 
control of d.c. locomotives, and finally variable-frequency inverter 
drives for traction motors.  Each improvement in traction control 
came with the capacity to generate an ever-more complex 
collection of harmonic frequencies in the traction return current. 

It the railway equivalent of an ‘arms war’, Signal Engineers 
have had to respond with track circuits having increasingly 
complex modulation and coding schemes, to enable receivers to 
safely and reliably discern the valid track circuit signals almost  
lost under the flood of traction current and harmonics (Ref 25). 

Meanwhile, in true Gallic spirit, half a century young and still 
contemptuously immune to anything the traction engineer has 
been able to throw at it, there has been the high voltage impulse 
track circuit from Jeumont-Schneider (now Alstom).   

D.C. Track Circuits with D.C. Traction 
Theoretically, it is possible to operate single-rail d.c. track circuits 
on a d.c. electrified line.  In practice, for a practical track circuit, 
the realities of Ohm’s Law and longitudinal voltage drop can not 
be ignored.   

Unless traction currents are extremely low, or the length of 
each track circuit is impractically short, the longitudinal voltage 
drop of the traction current flowing in the traction rail, 
superimposed over the track circuit voltage, will adversely affect 
the operation of the track relay. 

Rails have a low but finite resistance (30 to 50 mOhm/m) and 
traction currents vary from 100 A to 2000 A per rail.  

A typical d.c. track circuit operates on a 1.5 or 3 V supply, 
and a rail current of around 0.25 to 0.5 A, equating to 1 to 2 V 
on a 4 Ohm track relay.   

Even a moderate traction current of, say, 200 A can develop 
a longitudinal voltage of 1 V per 100 m of rail – more than 
enough to de-energise a clear track or, far worse, hold an 
occupied track relay energised.   

For this example, the worst acceptable longitudinal voltage 
drop would be 0.25 V, which is equivalent to just 25 m of rail – 
an impractically short track circuit.   

Single-rail a.c. track circuits are limited to a few hundred 
metres in length, not because of the risk of false energisation, 
but due to the risk of the d.c. voltage drop producing d.c. 
current through the track relay coil sufficient to cause it to fail or 
even be damaged (Ref 26).  

Special protective devices are installed to protect the track 
relay from excessive d.c. currents. 

A.C. Track Circuits with D.C. Traction 
Introducing a.c. track circuits to operate with d.c. traction 
reduced the problems to a manageable degree sufficient to 
provide a practical solution for over a century, but still not totally 
immune from interference by the traction current. 

D.C. traction supply is generated by rectifying multi-phase 
mains current, and contains large amounts of ripple which 
resolve to harmonics at multiples of 300 Hz (which does not pose 
a threat to the 50 Hz track circuit).  What does pose a threat is 
the fact that it is physically impossible to achieve a set of 
perfectly matched rectifier devices; the consequence of this is 
that even under normal operation, the traction supply includes a 
few volts of 50 Hz component. 

Tests have established that for the 50 Hz a.c. component to 
cause false energisation of a single rail a.c. track circuit, the 50 Hz 
component of traction current in the rail has to be in excess of 10 A, 
which is never achievable under normal operating or failure con-
ditions.  Double-rail a.c. track circuits can be at much greater risk.   

While strictly the interference is not resistive coupling, but 
transformer coupling in impedance bonds, this is most logical 
place to mention them. 

The Elephant and the Flea – Living with Traction Return 

By Paul Szacsvay  BE (Elec), M.Admin, FIRSE 
 

Part 3 

Parts 1 and 2 of this paper appeared in IRSE NEWS Issues 173 and 174 respectively 
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In normal operation, traction currents in the two rails are 
balanced, and the resulting traction voltage component on the 
track relay is zero.  If a failure of traction bonding causes the track 
circuit to become unbalanced, the net current through the impe-
dance bond can cause a current equal to 100% of the 50 Hz rail 
current to flow in the track relay, causing a serious and extended 
false energisation.  Together with the increased maintenance 
effort required to ensure that they remain in a balanced condition, 
this has provided a very strong safety and economic argument 
for the phasing-out of all double rail a.c. track circuits. 

AF track circuits with D.C. Traction 
As previously mentioned, AF track circuits (operating in the audio 
frequency range between 300 Hz and 10 000 Hz, were developed 
principally to avoid various forms of interference generated first 
by d.c. traction supplies and later by electronic switched traction 
control systems on locomotives and electrical multiple units. 

Modern AF jointless track circuits, with frequency-modulated 
signals and some emerging systems going further to include 
digital coding, are effectively immune to anything the traction 
system can currently throw at them.  Hopefully this will remain 
true for the foreseeable future. 

The one remaining point of vulnerability affects some track 
circuit receivers with inputs that sense track circuit current in only 
one rail.  These are noted, but because the vulnerability is related 
not to traction current but to interference signals generated by 
magnetic coupling from traction motor circuits, it will have to 
become the subject of a future paper. 

Track Circuits with A.C. Traction 
By good fortune and forethought, the developers of AF track 
circuits designed them to be immune to harmonics of the European 
(and Australasian) mains frequency of 50 Hz.  This does not hold 
for audio frequency track circuit products originating out of the 
USA, including coded tracks, level crossing predictors and AF over-
lay tracks, most of which are not compatible with traction return.   

Again, for reasons outlined previously, modern track circuits 
of Euro origin have good immunity to harmonics generated by 
electronically switched power control systems operating on a.c. 
traction supplies. 

D.C. Track Circuits on A.C. Traction 
There is a certain symmetry in the fact that as traction systems 
moved to the (arguably) technically more advanced 25 kV a.c. 
supply arrangements, the Signal Engineer has responded by 
finding compatibility by resorting to a version of the earliest form 
of track circuit. 

The humble d.c. track circuit, in single-rail a.c. immunised 
form, has become a track circuit of choice on many a.c. traction  
railways due to its relative simplicity and low cost (Ref 27). 

As previously described for d.c. traction, in a single rail track 
circuit, the tractions current’s resistive voltage drop along the 
traction rail is imposed on the track relay and feed set.  

To make a d.c. track circuit immune to a.c. traction involves 
treating two items – the relay and, more importantly, the track 
feed set.  The simple inclusion of a ‘shorted turn’ copper ring to the 
electro-magnetic circuit makes the relay immune to energisation 
to the 1000 V a.c. specified in BRB specification BRB939A  
(Ref 28).  The real point of vulnerability is the d.c. track feed set.  
Superimposing an a.c. voltage on an unmodified transformer/
rectified track feed set will result in one-directional short-circuiting 
of the a.c. voltage; this will leave a residual d.c. voltage on the 

track, ready to fail or falsely energise the track relay. (Note: This 
shunt rectification effect is the basis of the Westrak track circuit.)  

Immunisation of the feed set involves including a large value 
series choke in the feed set output, and in some cases making 
the bridge rectifier of zener diodes, which limits the maximum 
residual voltage that could be produced by rectification of the 
a.c. traction voltage.   

CONCLUSIONS  
It will be obvious from the preceding pages that managing traction 
return and dealing with the issues that arise from it present the 
Signal Engineer with an onerous and at times complex task.   

It includes providing a safe and dependable path for traction 
return currents, managing safety issues of touch and step 
potentials, and the risk of electrolysis damage to metallic 
services within and beyond the rail corridor.   

Finally, there is the ongoing issue of defending the safe and 
dependable operation of rail-based train detection systems against 
traction return currents and the harmonic signals they carry. 

In the language of modern economics, none of this is ‘core 
business’ for the Signal Engineer, and might better be done 
without if that were possible.   

By far the simplest traction return arrangement is achievable 
if there are no track circuits.  With train detection can be 
achieved by non-contact means such as axle counters, all rails, 
including points and crossings, can be continuous steel with no 
insulated joints, and with almost no bonding except where 
needed to provide all-rail traction return over turnouts.   

For the Signal Engineer, the obvious benefit of this 
arrangement is that they need no longer bear any responsibility 
for maintenance of the traction return system, leaving the total 
traction system as the responsibility of the Traction Supply 
Engineer and the Track Engineer, who may be the only one with 
anything to lose, namely the illusory comfort derived from their 
firmly-held belief that track circuits are providing dependable 
broken rail detection (Ref 29). 

Acknowledging the fact that there is an ever-growing issue 
with rail-wheel contact problems on track circuits, it is arguable 
that the days of the track circuit are numbered as a universally 
dependable method of train detection.  
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IRSE CONVENTION  -  PART 1 

The Republic of Singapore is a south eastern Asian city-
state off the southern tip of the Malay Peninsula, some 
137 km (85 miles) north of the equator.  An island country 
made up of 63 islands, it is separated from Malaysia by the 
Straits of Johor to its north and from Indonesia's Riau 
Islands by the Singapore Strait to its south.  Singapore is 
highly urbanised, but almost half of the country is covered 
by greenery, with more land being created for development 
through land reclamation.  Some five million people live in 
Singapore, of who 2.91 million were born locally.  Most are 
of Chinese, Malay or Indian descent.  There are four official 
languages and these are English, Chinese, Malay and Tamil.  

Singapore had been a part of various local empires since 
it was first inhabited in the second century AD.  The 
Modern Singapore was founded as a trading post of the 
East India Company by Sir Stamford Raffles in 1819, with 
permission from the Sultanate of Johor.  The British 
obtained full sovereignty over the island in 1824 and 
Singapore became one of the British Straits Settlements in 
1826.  Singapore was occupied by the Japanese in World 
War II and reverted back to British rule after the war.  It 
became internally self-governing in 1959. Singapore united 
with other former British territories to form Malaysia in 1963 
and became a fully independent state two years later after 
separation from Malaysia.   

Since 1965, it has seen a massive increase in wealth and 
opportunity.  The economy heavily depends on the industry 
and service sectors.  Singapore is a world leader in several 
market areas: it is the world's fourth leading financial 
centre, the world's second biggest casino gambling market, 
the world's top three oil refining centre.  The port of 
Singapore is one of the five busiest ports in the world, most 
notably being the busiest transshipment port in the world.  
Singapore is a parliamentary republic with a Westminster 
system of unicameral parliamentary government.  The 

People's Action Party (PAP) has won every election since the British 
grant of internal self-government in 1959.  The legal system of 
Singapore has its foundations in the English common law system, but 
modifications have been made to it over the years, such as the removal 
of trial by jury.   

Modern railway transportation in Singapore exists in three main 
types, namely an international rail connection operated by Malaysian 
company Keretapi Tanah Melayu (KTM), a rapid transit system 
collectively known as the Mass Rapid Transit (MRT) , operated by the 
two biggest public transport operators SMRT Corporation and SBS 
Transit, as well as several Light Rail Transit (LRT) lines also operated by 
both companies.  In addition, local specialised light rail lines are in 
operation in places, such as the Singapore Changi Airport for example.  
Signalling upon the MRT railway systems is of the Communications-
Based Train Control (CBTC) type, which makes use of the 
telecommunications between the train and track equipment for the 
traffic management and infrastructure control.  By means of the CBTC 
systems, the exact position of a train is known more accurately than 
with the traditional signalling systems.  This has resulted in a more 
efficient and safe way to manage the railway traffic.  These Metros have 
been able to improve headways while maintaining or even improving 
the safety aspects, whilst moving hundreds of thousands of passengers 
each day.  The interest of the CBTC systems and the general 
investment and enhancement of a modern railway, made Singapore 
one of two idea locations for an IRSE Convention, of which our 
President Claire Porter saw and took the opportunity to hold the first 
two-country Convention in the history of the IRSE. 

Having spent nearly 24 hours on a plane from London, I arrived at 
the Changi Airport on the Sunday afternoon.  A major aviation hub in 
south eastern Asia, Changi Airport is about 17.2 km (10.7 miles) north-
east from the commercial centre of Singapore.  Having been accepted 
through the border controls, a taxi driven by an entertaining native 
took me to the centre and to the Swissôtel Merchant Court Hotel, the 
main Convention hotel which is located within walking distance of the 
financial hub of Raffles Place, and the famous Clarke Quay and Boat 

IRSE International Convention: Sunday 9 October 2011 

By Ian James Allison  

Some individual views of the IRSE International Convention to Singapore and Kuala Lumpur 

1 2 
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Quay in Singapore.  Upon arrival and checking in, many familiar 
faces from the Institution were noted to be wandering around the 
hotel prior to the evening opening event.  A prompt shower, a 
change of clothes and light refreshments with Messrs Bridges and 
Knight relaxed the situation and readied me for the evening’s 
events. 

Registration for the Convention and an informal welcome took 
place in the Merchant Court Ballroom at the Swissôtel Merchant 
Court Hotel between 18:30 and 20:00.  This was the first coming 
together of all those attending the Convention.  This event also 
included a few words about the week ahead from the President 
Claire Porter.  An enjoyable evening followed by a chance to 
meet up with many old and new faces and friends from the 
Institution world-wide, before a very busy and enjoyable week 
that, as always, will always be remembered. 

20bn Singapore Dollars. 
The original train control solutions were automatic fixed 

block, however, we are now in the era of driverless moving 
block, waveguides etc. 

TECHNICAL PAPERS 
The remainder of the morning was chaired by Claire and Colin 
and devoted to four papers.  In addition, Colin introduced the 
Hewlett/Fisher bursary winners (well those that had survived 
whatever they had been up to the previous evening!).  The 
papers should be available on the website so I will limit my 
report here to those items that particularly caught my attention. 

Charles Page commenced the papers with a welcome to 
Singapore and gave a quick run through of his London 
‘convention’ paper that had been presented by his father 
Michael (those looking at events on the website in recent 
months might be forgiven for thinking Michael presents every 
paper!).  Having missed the London paper, that suited me 
particularly well.  He covered useful background and historical 
information on the development of the rail networks in the area 

IRSE International Convention: Monday 10 October 2011 

By Dave Weedon 

I was only asked to produce a report on Monday’s activities and 
a very full day it was, both with regard to technical matters and 
regular sustenance.  The Institution of Really Serious Eaters really 
lived up to its reputation betwixt technical papers and visits. 

OPENING ADDRESS 
Claire commenced proceedings with the Opening Address 
recognising the ‘world class vision’ in Singapore for public 
transport.  Grateful thanks were expressed to the sponsors, 
without whom the Conventions would not have been possible.  
The generous sponsorship and support from Suppliers and 
Railway Administrations is not something to be taken for 
granted.  Without it, conventions of the quality we have 
experienced for so many years would not be possible.  Claire 
also gave some statistics regarding the attendees who 
represented 19 countries around the world.  The numbers from 
the two geographic areas with the largest number of members, 
the UK and Australia had exactly 45 members each, an 
appropriate reflection of the Convention location.  The Section 
Vice Presidents from the majority of sections were also present. 

Claire introduced Singapore with its influence on the world 
economy and as a leading example of a good living experience 
in an urban setting, the environment that is forecast to be where 
70% of the world’s population will live in a few years time.  
Personally I find that rather a worrying statistic, but it is certainly 
good for Rapid Transit suppliers/operators. 

Singapore has achieved so much in the relatively few years 
since independence in 1965, achieving astounding economic 
success by the 1990s.  It was in the 1960s that planning 
commenced for a rapid transit system that was to be operating 
by 1992.  As we were to see on the Convention, that was 
achieved with subsequent extensions and introduction of Light 
Rapid Transit (LRT), now managed by the concessions to SBS 
Transit and SMRT.  By 2020 the vision is for 278  miles (447 km) 
of Rapid Transit system with an annual ridership of 4.6 million.  It 
is intended that there will be rail facilities within 400 m of all 
homes and businesses, supported by planned investment of over  

1. The Merlion, a symbol of Singapore, is seen overlooking the Marina Bay area  
2. Singapore Skypark 
3. The main Convention hotel, the Swissôtel Merchant Court   
4. The Institution of Really Serious Eaters  
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IRSE CONVENTION  -  PART 1 

and the ‘interface’ to Malaysia.  Many of us were surprised to 
discover that the line had been very recently lifted from 
Singapore to the Malaysian border and spent the rest of the 
Convention trying to tease out the reasons, political and 
otherwise, from our Singaporean and Malaysian hosts.  Charles 
explained that we would have to travel by coach to Woodlands 
for our train over the causeway (constructed 1923) and on to 
Kuala Lumpur (K.L.). 

Charles explained the organisational structure in Singapore 
which now has the Land Transport Authority (LTA) in the central 
planning role, with concessions issued for operations.  He described 
the integrated ticketing arrangements that even includes taxis 
and some unusual technical features such as LRT windows that 
automatically ‘black out’ as the train passes apartments to preserve 
residents’ privacy.  He also introduced the 25 year plan for Rapid 
Transit development, in particular giving details of the contracts 
currently being let or underway. 

The wider range of technologies within Malaysia were also 
introduced, which included monorail, funicular (although I never 
saw it!) and linear motor traction drives with Aluminium plates in 
the track on the Kelana Jaya line.  The insatiable desire of IRSE 
members to study point machines on Conventions was to be 
satisfied on the monorail where the whole beam swings.  The 
Airport Express link would be used by many of the members on 
their departure from K.L. and has a Siemens inductive loop based 
Automatic Train Protection system.   

Malaysia, like Singapore, has impressive ambitions for Metro 
development. with 150 km of new lines planned. 

Arnaud Besse from Thales gave a paper on the automation 
of operating procedures, explaining the benefits.  These included 
consistency of application, support for management of incidents at 
the same time as maintaining normal operation of the railway, the 
capability of executing several procedures in parallel and the ability 
to reallocate operational staff from control centres to ‘the ground’. 

Arnaud made the observation that simple procedures are 
often not documented and tend to be more difficult to automate 
than the more complex procedures.  He explained the importance 
of a procedure definition methodology and made the important 
point that automation is all about efficiency NOT complexity. 

A Thales example that encompasses Scada, Traffic 
Management, PIS, Access Control, Video, Voice and Data etc. 
was used to demonstrate how automation has been used to deal 
with the scenario of a station fire. 

Richard Roberts from Invensys tackled the future of communi-
cations based train control and identified energy efficiency and 
automatic train regulation in particular.  It was good to hear his 
view on the need for ‘solution synergy’, which might include 
Automatic Train Operation on suburban railways and ‘taking 
metro railways elsewhere’.  I can certainly identify with that from 
my own involvement with the Thameslink Programme. 

As an example of this, Richard spoke about the Invensys 
aspirations for Sirius Computer Based Train Control (CBTC) on 
Metro railways and Future ERTMS on mainline/suburban which 
are both based on common hardware and a high proportion of 
common software.  For example, the Westrace interlocking 
hardware is used for both and they have common interfaces. 

In discussing the key to successful delivery, the need for 
suitable commercial arrangements was highlighted.  With the 
separation of train operators and infrastructure separated, who 
gets the benefit?  I was pleasantly surprised to hear Richard 
express the view that it works much more easily with a ‘kind 
dictatorship’.  I have long held the view (and frequently 
expressed it) that, instead of all the panels, committees and 
‘consultations’ we endure as part of the lengthy development 
and design process, we would be much better served by a 
suitably competent ‘benign dictatorship’. 

Axel Muench finished the morning with a paper on lessons 
learned from CBTC projects on new lines and with migration of 
existing lines.  He described the evolution of CBTC over the last 
25 years into what we would now consider to be a mature 
system, and the architecture of radio based CBTC. 

The worldwide CBTC in operation and under construction is 
impressive, in particular in Asia with the ‘mega-cities’.  Lessons 
learned included a case study of the Beijing 2008 Olympic 
games and Istanbul, which was not a ‘green field’ site and 
required the changeover to axle counters to overcome problems 
with damp tunnels. 

6 7 5 
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AFTERNOON VISITS 
All that was just the morning’s proceedings and, following lunch 
at the Swissotel, we set off on the MRT North East Line (NEL)  
to Sengkang for visits to the SBS Transit HQ Building,  
NEL Operational Control Centre and the LRT Depot. 

LRT Depot 

The LRT operates automated rubber-tyred vehicles on ‘loop’ 
networks of stations that act as feeders to the MRT NEL.  The 
original commissionings were in 2000-2002 and operation of the 
loops commenced in 2003 and 2005.  Mitsubishi was the system 
integrator with ST Electronics providing the Comms. 

The train control is achieved via continuous conductors in the 
track with transpositions.  The train ‘checks in’ and ‘checks out’ of 
each section which has a status of occupied or clear.  Speed codes 
are transmitted to the train with a handover between blocks. 

There was considerable interest in the trains which we were 
able to see in the workshop and on the track, including 
inspection of the points and small guide wheels on the vehicles 
that ‘steer’ the vehicle onto the right line.  The tight curves result 
in significant wear of the tyres on the vehicles, which have to be 
replaced every 60 000 km, but can be retreaded (retrodden?) 
twice.  The vehicles take the traction current at 750 V d.c. via a 
pair of contact brushes which last some 40 000 km.  The trains 
operate with regenerative braking. 

The LRT Control Centre manages the operation of the 
driverless vehicles which carry some 60 000 passengers daily.  
The LRT is not really a profit making part of the system, as it only 
serves the local population, the majority of whom use it in the 
morning and evening peaks for commuting to work and school.  
Reliability is 99.6% for what was described to us as a ‘basic 
Japanese system’!  In the event of a vehicle failure the ‘other 
direction’ loop would normally be used.  If both loops fail, a bus 
service is introduced, which takes about 20 minutes to 
implement.  The Control Centre handles all communication with 
passengers, the only staff on site being ‘roving officers’. 

NEL Operational Control Centre and Depot 

The Control Centre was characteristically impressive and 
included control of the Depot.  It has been fully automated for 
some eight years and is to have an upgrade in the next five 
months to allow for up to 50 trains operating on the NEL.  
Currently there are 12-13 trains off-peak rising to a maximum of 
twentyfive.  The group I was with explored this a little further 
with questions and established that the limiting factor is the 
turnaround at the extremities and the current plans would see 
increase of some eight trains from the current 25.  The NEL trains 
have a 25 mins run with 90 secs headway and 20 secs station 
dwell.  The Control Room includes station CCTV.  In degraded 
operation, if I understood correctly, any station can take over 
control, a feature which is tested once a month. 

In the signalling equipment room for the NEL Depot we were 
shown the ATC, track circuit and waveguide equipment.  It was 
explained that the original intention had been to use the 
waveguide to give very accurate positioning using slots, 
however, this feature had ultimately been abandoned.  Train 
positioning is currently achieved with track mounted beacons 

(Eurobalise) and tachos on the train, together with initialisation 
beacons at stabling locations.  A secondary train detection 
system is provided using Alstom CVCM AF Jointless track 
circuits.  The interlocking is ASCV which I understand to be the 
Italian version of the Alstom Smartlock 300. 

We were also shown the equipment room containing the 
Radio, Public Address and CCTV systems which include the live 
train images received from trains.  The CCTV is networked so all 
stations can be seen.  The radio system is TETRRA.   

PA announcements are normally made by station staff, 
however, in an emergency can be operated centrally.  A fibre 
optic ring system supports the Comms infrastructure, separate 
to the signalling network. 

In the Depot itself we saw the trains, Iago waveguides, 
tachos, eurobalise readers etc.  The trains have linked computers 
at each end and I was surprised to see a few BR930 relays next 
to the 19“ rack!  Although not exactly signalling equipment, the 
multi-track maintenance depot is served by a very impressive 
automated stores system.  The group I was with were also given 
an unscheduled extra visit to the major overhaul workshop. 

5. SBS Transit Crossover 
6. SBS Transit Vehicle in the Depot 
7. Kyosan Point Machine 

8. Visit to the Depot 
9. NEL Control Centre 
10. Does no one want to get on? 
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IRSE MATTERS 

The IRSE’s Council is the governing body of the Institution.  It is 
elected by the corporate members of the Institution, i.e. those 
entitled to vote, and it alone decides what the Institution should 
be doing at a policy or principles level within the requirements 
laid down in the Institution’s Articles of Association and Byelaws.  
There are however many other groups and committees within the 
IRSE structure that carry out most of the work and supervise 
activities at a more detailed level.  Many of its activities, such as 
agreeing the budget and annual accounts, approving all 
membership applications and reviewing reports from the 
Sections and committees are relatively routine with generally 
predictable outcomes.   

From time to time though, Council does discuss items of 
strategic importance to the future of the Institution and its 
membership where the outcome can be less certain, and such an 
occasion occurred at the December 2011 and January 2012 
Council meetings.  Country Vice-Presidents and Section 
Chairmen are invited to participate in Council meetings but not 
allowed to vote.  In the past, such members attended on the rare 
occasions that they might be in London on business and it 
coincided with the date of a Council meeting, but with the 
advent of voice conferencing and Skype© it is not unusual to have 
two or three participating in every meeting.  The benefit of 
including them in the activities of Council is to bring a broader 
perspective to the discussions, particularly from those based 
outside the UK.  Council meetings are normally held monthly 
from October to April, although in some years when there has 
been business to transact, one or more meetings have been held 
between April and October.    

As part of the work pursuing a number of the action items 
identified in the Institution’s 2010-14 Strategy (see IRSE NEWS 
no 155, April 2010), a sub-committee of the Finance and 
Management Committees, led by the President, Claire Porter, 
had been considering some quite “knotty” issues surrounding 
the international outlook, broad technical reach and governance 
of the Institution and after some 18 months work, their 38 page 
report was presented to a very well attended December 2011 
meeting of Council.  There were twelve recommendations in the 
report covering topics from the name of the Institution, 
broadening eligibility for membership and simplifying the 
membership structure, the composition and organisation of 
Council, funding and administrative support arrangements for 
Sections, e-membership, the President’s annual programme 
through to the transparency of costs and management of 
activities in the UK. 

The President chairs the Council meetings, so given her 
involvement chairing the sub-committee – a task she started 
whilst still Vice-President, the Senior Vice-President, Francis How, 
also a member of the sub-committee, led the debate at Council.  

The recommendations had been grouped into similar subject 
areas, and Council went through each of the topics in turn, and 
reached a consensus decision on those recommendations to 
accept (the majority) and those to either reject or ask for further 
consideration of the topic.  A number of the recommendations, 
in order to be implemented, would need a change to the Articles 
of Association of the Institution, and this could only be agreed 
by the corporate members and those non-corporate members 
affected by the changes, at a Special General Meeting.  Some 
would also need a change to the Byelaws, which Council would 
be able to approve, but many had no such restriction and could 
be implemented as part of the normal business of the Institution.   

However, one specific part of one of the sub-committee 
recommendations, that covering the potential abolition of the 
non-corporate grade of Accredited Technician and its merging 
with the corporate grade of Associate Member, which was 
accepted at the December meeting, caused a number of the 
Council members to be concerned that the implications of this 
change had not been fully assessed either by the sub-committee 
or by Council.  A paper was submitted asking for this specific 
item to be discussed again, which it was at the January 2012 
meeting of Council.  At that meeting, again well attended with 
input from a number of Section Chairmen/Country Vice-
Presidents, there was a long and interesting debate which 
covered the past actions of Council in re-creating a grade for 
technicians some years ago, the responsibilities of corporate 
members for deciding what the Institution is for and how it is 
organised and the difficulties caused to potential members 
outside the UK, particularly where English is not the first 
language, with some of these finer nuances which may be 
understood in the UK being difficult to comprehend for non-UK 
members or potential members.  After an hour’s discussion, the 
President decided to call for a vote.  This is fairly unusual at 
Council meetings, but certainly not unprecedented.   Of course, 
only those Council members entitled to vote, i.e. those elected 
by the members and the three co-opted Past-Presidents, all of 
whom were present, could vote, and the end result was an 
overwhelming majority in favour of changing this particular 
decision made at the December meeting and retaining the 
existing grade of Accredited Technician! 

I have written this to try and give a flavour of one of the more 
interesting meetings of your Council which do happen from time 
to time. 

Colin Porter 
Chief Executive  

 
  

Council Deliberations 

Photo opposite:   A typical council meeting! 
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YORK SECTION 
Report by Andrew Smith 

The Chairman, Tony Pinkstone, welcomed 20 members and five 
visitors to the final technical meeting of 2011, on Thursday 15 
December at the Bar Convent, York. 

He sadly announced that one of our former colleagues, Les 
Newey had passed away. 

He then introduced Ray Towell, formerly of the National 
Railway Museum (NRM) and invited him to present his talk, 
“NRM Main Line Operations”. 

Ray began by explaining that a small part of the talk would 
be about the NRM, where he spent 25 years, and he would be 
detailing his life on the railways including time spent on 
preservation and his ten years at Steamtown, Carnforth. 

He spent his early years in the 1950s train spotting at 
Oakham near his home and his introduction to signal boxes was 
by his father, an S & T lineman.  This started his love of railways 
which has not diminished after 55 years.  His early signalling 
mentor was the signalman at Manton Junction by the name of 
Alec Shillacre.  He was a “Midland Man” and he was responsible 
for train regulation and then told Control afterwards.  The 
signalman at Manton Junction dealt with about 45 trains per shift 
including Nottingham – St. Pancras and Edinburgh Waverley – 
St. Pancras expresses and numerous freight trains.  The 08:15 
Nottingham – St. Pancras stopped at Manton Junction at 08:53½ 
to pick up Railway Officers only!!  Ray regularly rode on engines 
with Melton drivers and was firing at 18 years old.  Towards the 
end of the 1960s after an apprenticeship as a fitter/welder, Lord 
John Gretton invited him to assist with the restoration of 
Pendennis Castle in the old ironstone mines engine shed at 
Market Overton.  Bill McAlpine came into partnership with Lord 
Gretton and brought some rolling stock for restoration, one of 
which was Great Eastern No.1, a teak varnished coach.  One of 
the other locomotives that were brought for restoration was SR 
Merchant Navy Class “Ellerman Lines”.  This was brought from 

Barry scrap yard as a complete wreck and the restorers were 
given 18 months to complete the work.  It is now in the NRM, 
sectioned so that the public can view its working parts and was 
the star of the opening in 1975.  The operation at Market 
Overton came to an end in 1976 with all the stock (and Ray) 
transferring to Steamtown in Carnforth. 

  In the early 1980s Ray was involved in the restoration of the 
Pullman cars for the re-created Orient Express.  Most of the old 
Pullman cars were completely rebuilt with air brakes, gangway 
couplers, buffers and the whole of the underframe.  In 1985 Ray 
applied for a vacancy at the NRM, which he didn’t get even 
though he thought he was the ideal candidate.  However, some 
weeks later a letter arrived from the Civil Service Commission 
inviting him to take up the position at the NRM (the original 
candidate had dropped out).  He began in 1986 and started to 
document the extensive S & T equipment.  He also began rolling 
stock and loco movements to and from the museum, which came 
to York mainly by road, via the Thrall works, not always without 
incident.  In 1988, the 50th anniversary of Mallard, Ray undertook 
several weekends on the footplate on trips from York – 
Newcastle – Carlisle – Leeds – York and Manchester – Diggle – 
York – Scar-borough.  He also spent two periods on 4471 
“Green Arrow” on trips to Dundee, Holyhead, Scarborough, 
Weymouth and Par.  He took the replica “Rocket” to the Utrecht 
Steam Extravaganza.  He retired in April 2011 but has spent 
some time driving for “The Railway Children” production at 
Waterloo.  Ray concluded his presentation with a collection of 
railway signalling slides. 

Those that joined in the discussion afterwards were, Chris 
Wiley, Philip Wiltshire, Tony Pinkstone, John Ellwood and Blair 
Robinson.   

The vote of thanks was given by Tony Kornas. 
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1. The venue for the Seminar:  the Kidderminster Railway Museum 

2. First Signalling Maintenance Workshop 

3. Second Signalling Maintenance Workshop 

4. Visit to Swanage 

5. Members inside South Wales Signalling Centre 

1 

2 

3 
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MINOR RAILWAYS BIENNIAL TECHNICAL SEMINAR  
Report by Ian James Allison 

Saturday 12 November 2011 saw the Institution of Railway Signal 
Engineers, Minor Railways Section (MRS) hold their biennial technical 
seminar at Kidderminster Railway Museum, next to the Severn Valley 
Railway (SVR) in Worcestershire, in the UK.  Some sixty five members 
and guests from various minor railways around the UK attended the 
sponsored, free to attend event with the overall theme being 
“Signalling the Link”. 

With the President and Chief Executive of the Institution present, 
Major Ian Hughes the Section’s Vice Chairman, acted as the master of 
ceremonies and formally introduced the guest speakers and managed 
the timings and questions at the end of each session: 

David Helliwell, Chairman (MRS), open the proceedings 
with a warm welcome and a reminder of the aims and 
objectives of the Minor Railways Section: 
To provide an encouraging forum to support, assist, 
provide guidance and to learn from the Minor Railway 

signalling and telecommunications community in the purchase, 
preservation, restoration, installation, maintenance and operation 
of all aspects of signalling and telecommunications equipment, 
installations and buildings. 

David also gave thanks to the sponsors and organisers of this event: 

 Our Hosts, The Kidderminster Railway Museum; 
 All the Guest Speakers; 
 Members of the Minor Railways Committee who organised the 

event and in particular: 
 Martijn Huibers;      Mike Tyrell; Ian Hughes. 

David gave a brief overview of the technical papers and guest 
speakers to be expected during the event, before handing over to the 
first speaker. 

Ian James Allison, Founding Chairman (MRS), gave an 
overview of the history, achievements and highlights of the 
Section for the past two years, which include: 

 The forming of the Section in March 2009; 
 Ten technical meetings to date, to heritage and modern 

signalling and telecommunications installations including: 
Paignton & Buckfastleigh, Devon; Ravenglass, Cumbria; 
Kidderminster, Worcestershire; York; 
Swanage, Dorset; Derby; 
Cardiff & Barry, South Wales; Sheringham, Norfolk. 

The start of the provision of guidance on a number of signalling and 
telecommunications issues and provision of information as freely 
available guidance notes; 

 A web based discussion group increasing the awareness of 
signalling and telecommunications;  

 Signalling Maintenance Workshops for non-industry participants; 
 S&T Volunteer Technician of the Year Award; 
 Proactive cost effective solutions and technology enhancement; 
 Improved communications and understanding between the 

Minor Railways; 
 Section Tie & Polo Shirts advertising the IRSE. 

Ian thanked the heritage railway movement and the S&T Industry in 
the UK for their support in assisting in the starting up of this Section, 
along with the overarching support from the Council of the IRSE in 
London.  He wished the Section and its committee every success in 
the future.   

 Signal Aspects Ltd; 
 Señalización Ltd; 
 Rail Engineer Magazine; 

 Henry Williams Ltd; 
 Centregreat Rail Ltd; 
 Green Dragon Rail Ltd; 
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Charles Weightman, responsible for 
National Signalling Principles at Network 
Rail (NR), gave an interesting 
presentation regarding “Making the 
connection from Network Rail” to other 

railways with detailed examples of how this has been 
achieved or planned for the future.  In particular, he 
detailed a requirement of the understanding of the 
specification of traffic requirements between NR to/
from other railways, such as: 

 Clear requirements for safe working across the 
boundary; 

 Safe and robust communications between 
control centres; 

 The exchange of stock and locomotives; 
 The exchange of loaded passenger trains; 
 The required speed across the boundary; 
 Signalled through running; 
 Exchange through a siding; 
 Permissive working across the boundary; 
 Privately owned main line locomotives arriving 

from NR; 
 Privately owned main line locomotives going 

on to NR; 
 Any other and specific or special requirements. 

Charles also detailed what was required for the 
understanding of the technical requirements between 
NR to/from other railways, such as: 

 Demarcation of ownership of land and 
trackwork; 

 The requirements for signal slotting; 
 The requirement for formal interlocking; 
 Across the boundary signal indications; 
 Across the boundary track circuit indications; 
 Across the boundary power supplies; 
 The limit of train protection (AWS & TPWS); 
 Demarcation of maintenance boundaries; 
 Access to each others’ records and diagrams; 
 Access to each others’ equipment; 
 The technical method of communication. 

Charles specifically stated that a technical failure on 
the other (minor) railway must NOT prevent the ability 
of NR to run past the interface on its own 
infrastructure!  He then went on to describe with 
pictures and illustrations potential and in some cases, 
actual agreed solutions at the following interfaces 
with other railways: 

 Kidderminster (Severn Valley Railway) to the 
West Midlands CC; 

 Grosmont (North Yorkshire Moors Railway) to 
Nunthorpe SB; 

 Matlock (Peak Rail) to Derby PSB; 
 Corfe Castle (Swanage Railway) to Worgret 

Junction (Basingstoke SB); 
 Alton (Mid Hants Railway) to Woking SB; 
 Sheringham (North Norfolk Railway) to Trowse 

Bridge SB.   

Charles made his presentation clear and concise and 
added just the right amount of light heartedness to 
get this message across to the audience with great 
interest. 

Martijn Huibers, Secretary (MRS), then provided a presentation 
as the (unofficial) Network Rail liaison person regarding  
“The Disposal of Redundant Network Rail Materials and the 
way forward”.    
 

Martijn started off by confirming the following: 

 A redundant asset is one that is no longer used for the ongoing 
operations of Network Rail; 

 Redundant assets include: infrastructure materials, cable, trains, on 
track machines, station structures or architectural salvage, signs, 
cranes, re-locatable buildings, signal boxes and their equipment, 
signalling or telecoms equipment and artefacts or records 
designated by the Railway Heritage Committee. 

He then also confirmed the following items: 

 New Procedure regarding this subject within Network Rail: NR/L3/
CPR/306; 

 Co-ordinated by National Delivery Service (NDS); 
 Projects will provide list of redundant assets to NDS; 
 Priority to Strategic Spares and Network Rail Maintenance; 
 Next NDS will look at list of requests from third parties; 
 Items are valuated, usually at scrap value sometimes collectors 

value; 
 NDS may require payment in advance; 
 Project programme got priority, not possible within limited 

possession timescales means no recovery; 
 Safety first, not possible in a safe way means no recovery; 
 Even with agreements in place, delays during commissioning may 

mean no recovery; 
 Network Rail can not accept any claims, items are accepted as made 

available; 
 Collection of materials usually from a local project depot in week 

following recovery (for safety reasons); 
 Once agreed we would expect the third party to arrange collection 

on the agreed date and time; 
 The Minor Railways Section is only an intermediary and will not 

assist in any agreement between parties. 
 Success Stories to date: 

 Scarborough Falsgrave (although some safety issues occurred); 
 Durham Coast; 
 Several smaller & ‘one-off’ recoveries; 
 Moorthorpe (no recoveries but contacts have been used to assist 

project with solving an availability problem of certain 
equipment). 

What to do next: 

 Provide list of requirements to NDS via IRSE Minor Railways Section;  
 Extra list to be provided of available equipment at heritage 

organisations; 
 Also use these lists to enable heritage organisations to share 

between each other; 
 Requirements can also be added by Network Rail. 

How to move forward: 

 IRSE Minor Railways Section would like to receive your requests for 
materials AND the equipment available for exchange; 

 For the time being the following email address can be used: 
mrssecretary@irse.org. 

 

Martijn also spoke about the planned Section visit to the Netherlands in 
mid 2012. This will be the first international visit for the Section to both 
heritage and modern railway installations outside the UK.   

Please obtain further details regarding this event from 
mrssecretary@irse.org or within future issues of IRSE NEWS. 
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6. Matlock Final Layout 

7. Peak Rail train at Matlock 

8. TERN (Token Exchange using Random Numbers) Demonstration 

9. Falsgrave Signalling Gantry 

10. North Yorkshire Moors Railway proposed signalling 

6 
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Following mid-morning refreshments, the next 
session continued with Dominic Beglin, Peak Rail 
S&T, providing a presentation regarding “The 
project to connect Peak Rail to the National 
Network (Pitfalls – Problems – Plans)”. 

In the beginning (1990s to 2003) 
 Peak Rail (PR) rebuilt the line up to the NR boundary at 

Matlock, unfortunately this terminated short of the network 
station but allowed for a direct connection; 

 The connection allowed some through working of charters 
and test trains and incoming stock; 

 A temporary station was built nearby on our land using the 
recovered parts from Cheedale Halt. 

In 2007, along came a regeneration project which 
encompassed: 

 A new bypass through the town; 
 A major shopping supermarket; 
 A new bus terminus and remodelled station for the network 

operator; 

 The only spare land for this was the connection between us 
and the network which would be temporarily severed for the 
duration of the works. 

How to proceed? 
 The stakeholders all wanted something out of this; 
 PR wanted to get into Matlock; 
 NR wanted their station and track layout retained just in 

case; 
 The council wanted a redeveloped town centre and all the 

facilities of a new bypass etc; 
 Remodelled track and bypass alignment would allow 

separate lines for PR and NR to enter Matlock Station; 
 The new bypass would free up the old track work which 

eventually was donated to PR; 
 It meant that PR would have to come up with more than a 

“back of a fag packet idea”. 

Early agreements 2008  
 HMRI wished to have a person in control based at Riverside 

at the NR connection to oversee the working; 
 PR needed to keep Riverside platform just in case they 

couldn’t run into Matlock platform; 
 PR needed to ensure loco crews worked to a set plan and 

more importantly no conflicting shunting moves to occur at 
same time in the confined area of Riverside; 

 Communication between PR loco crews and Riverside 
Signalman would be via mobile radio not fixed line, as with 
other railways, this also removed issues with operational 
telecommunications items from NR infrastructure. 

Early solutions 2009 
 NR proposed a simple solution whereby we remove the 

ramp leading into Holt Lane tunnel off Matlock platform, 
replacing it with a fenced off stepped access; 

 Thus the area between the platform and the tunnel 
becomes the uncoupling zone, to protect PR staff; 

 This also prevents public access to the hazardous area, 
where they may be tempted to cross the line; 

 This fitted well with the revamp of the platform to current 
standards. 

8 

Other considerations 
 In these days there are not many S&T staff on heritage lines, 

i.e. keep it simple and basic, as little wiring/circuitry as 
possible; 

 More mechanical detectors than electrical to be used if 
possible for ease of faulting and because plenty available for 
use; 

 PR need to be able to build all this quickly, they had three 
years fore-warning, so equipment built elsewhere and 
moved to site and installed with a minimum of fuss. 
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Agreements 
 Agreements were made via HMRI with NR as to how we 

could mitigate problems, after all there were already 
solutions out there used previously, we had to prove we 
could implement these successfully; 

 PR also agreed basic operational requirements to start 
getting incoming charters going prior to the platform and 
riverside works being started as part of Phase One; 

 As an S&T Department we needed a week’s work every 
month to keep on track, starting with the major works first 
then the minor works, to make a big bang apparent to all the 
volunteers! 

Phase One  
Agreement was in place as to trains running via the new 
connection with operations staff & instructions, incoming charters 
using operations staff from NR/PR to control by instruction the 
passage of trains over the link to start with. 

Phase Two 
The final layout allowed NR to continue using its platform and 
siding as was under token control.   The connecting line to 
platform 2 was to be worked by divisible staff and Platform 2 will 
use special operational instructions to allow working across the 
ground frame without the divisible staff (by NR) key being 
interlocked to the frame, this is required by NR operations in the 
event of failures, (proposed by NR). 

Pre Works 
 PR made a start in 2008 restoring all the required signalling 

equipment in order to be ready; 
 In 2009, PR took possession from the Swansea Vale Railway 

of an ex Midland Railway Signal box from Luffenham, which 
was progressively restored; 

 In 2010 we started to build up all the crank benches and 
locations off site;  

 The plan being to get it all in, in one big bang! 

2010 
 Technical drawings were started, re-altered and redrawn 

again and again to account for all the PW and signalling 
changes and alterations by all parties, even at the last minute 
a TOC may throw you a blinder, thus a month before the 
start, we end up with a separated trapped point 
arrangement, its still workable and saves us months of 
discussions at such a crucial stage! 

 42 versions of the permanent way drawings to date were 
completed  to scale by our theodolite genius; 

 13 versions of the signalling plan to date, reflecting all the 
NR, HMRI, TOC, requirements, changes! 

2011 
 By March 2011, the early connection works were completed 

both by PR Permanent Way and S&T;  
 Agreements were in place to allow the physical connection to 

start in April with hopes to run into Matlock by July; 
 Mid July, prior to opening last minute details such as anti 

trespass fences and grids and platform features and toppings 
were added. 

In retrospect 
 Planning is paramount, even the tiniest detail can be seen 

early on and considered, saving problems, talk to others, 
make works packages to explain clearly and simply to all 
what's to be done and when! 

 Get other ideas, they may know a simpler way to do 
something or have been there before and know of the 
problems. 

 Become modernised, try to get your ideas understood by the 
other side as easily as possible! 

 Build as much up before hand in comfort then put it in with 
the digger when required. 

Craig Donald, North Yorkshire Moors Railway 
(NYMR) S&T, provided his presentation regarding 
“Signalling the Link between NYMR and NR”, 
how it has been achieved to date and future plans 
to develop it further.   

A series of pictures and interesting commentary charted the 
development of the link with British Rail, Railtrack and Network 
Rail over the years at Grosmont and its subsequent 
development and expansion.  This included the future 
installation of the signalling gantry from Falsgrave Signal Box at 
Scarborough at the Whitby end of the station, which has been 
designated by the Railway Heritage Committee.   

The operations to allow the daily summer season trains to 
and from Whitby, on and off the national network by NYMR 
trains was also described in detail along with the key token 
operation, released from Nunthorpe Signal Box. 
 
Grahame Taylor, Tern Systems Ltd, gave the next presentation 
regarding TERN, as a simple, cost effective processor-based aid 
for Train Controllers, having been developed over the last 25 
years.   

 TERN stands for ‘Token Exchange using Random 
Numbers’; 

 The system consists of a Control Unit and a number of 
Train Units all supported by a System Server; 

 TERN sequences confirm verbal train movement 
instructions; 

 TERN reinforces them with the secure transmission of 
visible authorities; 

 The system has been designed with Minor Railways in mind 
although it could work for other applications as well; 

 A communications system preferably GPRS or a digital 
radio system is required. 

The advantages of TERN were seen as follows: 
 TERN can control multiple train movements on (relatively) 

simple rail layouts increasing line capacity and (hopefully) 
revenue; 

 It can be a low-cost control option for railways that are 
planning to extend their layouts but for whom conventional 
signalling would be too costly or impractical; 

 It can lock out a ground frame by the physical capture of 
an Annetts key and this can be embedded in the 
‘signalling’ rules; 

 substitute for a physical and/or secure link between 
conventional key token machines using either a normal 
phone line or the internet or digital radio; 

 It can be a portable control system for railways that have 
only the occasional need for complex movements; 

 Or it can be linked with GPS to give added confirmation of 
train whereabouts and to simulate an AWS facility. 

In summary, TERN requires the very minimum of physical input 
from a driver that being one big red button pressed once!  It 
gives a visible confirmation of that movement authority to a 
controller and provides a technological means of ensuring that 
a Controller’s messages are correct and logical, especially at 
times of operating stress!  For further information, please go to 
www.tern-systems.co.uk. 
 

Photos:   
Ian James Allison (1-5, 8, 15-17), David Barnes (18), Dominic Beglin (6-7),  
Craig Donald (9-10), Quentin Macdonald (11-12),  Ben Terrett (14), and   
Kevin Weston (13) 
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11. Cae Pawb flat crossing on the  
Welsh Highland Railway  

12. Butterwell  panel 

13. Longleat Junction signal 
diagram 

14. Longleat Junction Signalbox 

15. Trade Stand 

16. Under Kidderminster signal 
box 

17. Kidderminster operating floor 

18. Eridge station on the Spa 
Valley Railway  
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Quentin Macdonald, of Quaestus (Poppleton) Ltd, 
provided a presentation with a tale of two links and 
the issues encountered along the way with the 
interfaces with Network Rail at: 
 

 Cae Pawb – Welsh Highland Railway (WHR); 
 Butterwell – UK Coal (UKC). 

Link One: Cae Pawb Flat Crossing 
 A new 72° flat crossing between the Welsh Highland 

Railway (597 mm) and NR (1435 mm) was installed in 
November 2006; 

 NR provided a new Interlocking and RBC at Machynlleth for 
the Cambrian ERTMS; 

 NR wrote an interface specification and said sign here 
please although there were issues; 

 Issues included a group standard on trapping protection; 
 NR provided a Ground Frame Release and interface 

location next to the crossing; 
 And all of that was before Quentin was involved and 

appointed to the works. 

Helping the WHR 
 Quentin’s role as Signalling Project Engineer was to look 

after WHR’s interests and deliver the scheme on time and 
on budget; 

 Several novel design features: 
 Choice of Point Machine and novel circuitry; 
 ALSR circuits with a hole in the track circuiting; 
 Choice of signal and style of circuitry; 
 Type of track circuits – Ffestiniog Railway home-made 

impulse type. 
 Write contract documents and evaluate responses; 
 Set out long term maintenance strategy; 
 Try and keep the outside work moving along; 
 And above all keep NR and its contractors under control 

and on the side of the WHR. 

Trying to hit a moving target 
 November 2008, the WHR asked Quentin to help!  Then 

just before Christmas they sacked their Project Manager; 
 Quentin was finally appointed in mid Jan 2009.  How long 

have I got?  When will ERTMS be commissioned?   Should 
we plan to: 

 Complete Cae Pawb before ERTMS – OR; 
 Complete Cae Pawb after ERTMS; 
 Do them both on the same day (Don’t be SILLY!!). 

 ERTMS was going to be Easter 2009, then June 2009, then 
Autumn 2009, then February half term 2010, then Easter 2010; 

 We planned for Easter 2010, completed March 25th 2010; 
 Easter came and went; ERTMS did not!  June? No;  
 NR (Sitec) finally tested the release on 6 October 2010; 
 Sitec Testing Company went bust on 20 October – No TC1; 
 NR commissioned the ERTMS on 23/24 October. 

Working with Network Rail 
 NR had issues managing a novel interface, designed by 

others, inside a big job; 
 Before my time they held a HAZOP workshop which 

identified 28 hazardous scenarios about the crossing but 
failed to define what they meant by “The Crossing”; 

 Each Railway had a contractor whose work had to join up 
and the whole thing had to be interfaced through NR; 

 The Interface specification had issues and took ages to turn 
into a document which could be signed with confidence; 

 The NR Project team and Ansaldo did not seem to realise 
that they needed a derogation to violate the NR group 
standards on trapping protection which they were very 
unlikely to get; 

15 
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 On behalf of WHR and to protect NR from itself, I refused 
point blank to go down that route – you must be 
confident that you are right; 

 The time spent to get a working NR telephone to the 
crossing was out of all proportion to the size of the task. 

Link Two: The UK Coal Butterwell Branch 
 Single line branch, four miles north of Morpeth on the 

ECML; 
 Services an open cast mining area; 
 Has an Out Of Use  rapid loading bunker and a signalling 

control panel working to Morpeth; 
 Pad loading now the preferred option for few trains/day; 
 Line through to Ashington now lifted; 
 One train working will suffice today and in future; 
 UK Coal (UKC) need to demolish the facility; 
 One small snag, the panel is in the bunker; 
 The panel has not worked for nearly one year since the 

local boy stole the cable – twice; 
 NR hand signal the coal trains through two CCTV level 

crossings and two facing crossovers without any approach 
locking. 

Network Rail Again! 
 NR quoted UKC a six figure price to move the panel prior 

to demolition of the bunker building; 
 UKC “Send for Quentin!  He’ll be cheaper”; 
 Quentin looked at the options and given that the cable 

has been regularly stolen, the best option is some sort of 
one train working control which does not require any 
lineside cabling; 

 Quentin made a proposal to this effect and asked NR for 
a meeting to discuss; 

 NR issues remain! 

Lessons learnt! 
 Get to grip with NR’s GRIP process; its use is mandatory 

for projects on NR - see Wikipedia’s Network Rail article 
para. 4.1; 

 Every project has to have an NR Sponsor and an NR 
Project Manager.  Make sure that you know who they are 
and get them on your side;  

 Always make sure that right from the start you know 
exactly what you are trying to achieve and be able to 
explain it non-technically to NR’s non technical 
management; 

 Write a non-technical schedule of requirements and make 
sure that your management and NR are in agreement; 

 Ideally, only then should any design work be done 
 If any of that is a problem then there are plenty of people 

in the IRSE who will be willing to advise and to help; 
 Remember that NR thrives on paperwork.  Feed it to 

them; 
 Create a contact list of useful people and work out who is 

helpful and knowledgeable and who is not; 
 Quentin’s Butterwell list has three from UK Coal and ten 

from NR – says it all really; 
 Be politely persistent or your job will probably hardly 

figure on the NR radar; 
 If you give a commitment to NR to deliver a document or 

carry out some work, make sure that you do it by the 
agreed date and do not mess NR about. 

 
A sponsored buffet lunch was then provided following 
questions and all members and guests were afforded the 
opportunity to partake in this, along with viewing the museum 
and station itself, invited trade stands and the Kidderminster 
(SVR) Signal Box before returning for the afternoon sessions.   
 

Kevin Weston, from the Longleat Railway S&T, provided his 
presentation regarding “A Level Crossing for a Narrow Gauge 
Railway”, illustrating how this was achieved in a cost effective and 
time critical manner.  A series of pictures and interesting 
commentary charted the development of the Longleat Railway as 
an independent and self contained, 15-inch gauge railway which 
opened in 1966.  Former redundant LSWR signalling equipment 
originally was used on the railway between 1966 and 1976, when 
the layout was changed and a refurbished 17-lever GWR frame, 
recovered from Pylle Hill in Bristol, was installed in a new signal 
box, controlling mechanical points and colour light signals.  Where 
possible, BR standard signalling equipment had been used, 
installed to BR (WR) E10k principles. 

As the Railway is self contained, located on private land that 
does not cross a public right of way, why was a Level Crossing 
required? 

In order to expand other operations on land around the railway, 
as part of the Longleat Estate, access was required across the 
railway.  The option of a bridge was considered but rejected for 
reasons of cost and available space, considering that access would 
be required by mobility impaired persons.  Various options were 
considered but the existing track layout required three level 
crossings to access all areas.  Remodelling of the track layout 
eliminated two of the crossings, allowing access to some areas 
without crossing the railway and also provided a platform extension 
to allow the increase of train size from eight to nine coaches (an 
extra 20 people per train). 

The management wanted to install a level crossing in a less 
expensive manner to those installed on mainline and other 
standard gauge railways.  The crossing is for pedestrians only and 
while manned gates or barriers would be the ideal solution, staffing 
requirements made this impossible.  It was therefore agreed that to 
the public, it would appear as a standard MSL (Miniature Stop 
Light) crossing found on any other railway.  No gates or barriers 
would be provided as these may trap people within the crossing. 

Train detection by track circuits had not proved reliable on the 
Railway in the past, so it was decided to use some form of position 
detector for strike-in and strike-out controls.  The Railway decided 
to use the FREDDY (Flange Reading Electronic Detector 
Developed at York), as these were smaller and cheaper than 
standard treadles, more suited to narrow gauge.  Additionally, as 
the crossing is within a signalled area for a junction, it would 
require some form of interlocking.  Arriving trains strike-in at a 
sensor is located about 75 m from the crossing.  Departing trains 
are controlled by a TRTS (Train Ready to Start) function.  Two more 
sensors are mounted either side of the crossing to operate the 
strike-out and reset circuits.  The crossing will only operate if the 
points are correctly set for an arriving or departing train.  The  
strike-in allows for a warning time of about 30 seconds, which we 
assessed as a suitable time allowing for the maximum level of use. 

The sensors either side of the crossing operate the reset circuit.  
The “exit” sensor, in direction of travel, will reset the strike-in 
controls and replace the signal to danger.  To allow for the passing 
of the wheels, there is a 6 second pick up delay on the sensors 
after a wheel has passed over.  The crossing will only normalise 
when the strike-in controls are clear, the protecting signals are at 
danger and both crossing sensors are normal.  A local control unit 
and manual cancelling facility are also provided for use during non-
signalled moves and failures. 



N
O

T 
FO

R
 R

E
-P

R
IN

TI
N

G
©

 IRSE NEWS  |  ISSUE 175  |  FEBRUARY 2012  24 

17 

18 

The majority of the control equipment (relays, power 
supplies, fuses etc.) is industrial standard from RS, but that 
does not mean that safety has been compromised.  All the 
equipment that was used was checked for suitability for our 
needs.  The important things were reliability, simplicity and 
ease of maintenance.  The MSL heads are standard Dorman 
LED units and the rail signals are Dorman LED miniature 
tunnel signals.  These signals are now standard for all new 
work on the Railway due to their compact size. 

While it may not be possible to directly compare costs 
with a similar standard gauge crossing using BR/NR 
specification relays, power supplies and cable, we do 
estimate that the crossing was installed for about 25% of the 
cost.  Longleat Railway only has full-time paid staff and all 
work was carried out “in-house”, except for independent 
checking and final testing 

Conclusion 
The Level Crossing was developed to meet the following 
requirements: 

 Construction within a reasonable budget and a 
relatively short timescale; 

 Provide a safe installation which the crossing user will 
understand; 

 Maintain consistency with the existing equipment; 
 Provide reliable equipment as there is no full- time 

signal maintenance staff; 
 The equipment should be easy to maintain as 1st line 

faulting and maintenance is to be provided by the 
railway’s own staff. 

 
Major Ian Hughes then provided an interesting 
presentation regarding a “Trackworker Safety 
Scheme or the Minor Railway Safety 
Passport”.  This is a safety passport scheme 
based on the requirements of the HSE for all 

safety passports which gives a basic underpinning 
knowledge of safety and environmental legislation.  The 
specialist part of the passport training syllabus is designed 
for the minor railway sector which currently is not covered 
on NR PTS training.  The passport can be used to prove the 
competence of the holder as it is verified by exam and will 
satisfy the competency evidence requirements for the 
holder to move between various minor railways in the same 
way as the Construction Skills Certification Scheme card 
does for construction workers for example, allowing them to 
move from site to site.   

The passport training could be completed as a 
standalone qualification or the training could be combined 
with the issue of a PTS card for the undertaking holding the 
training.  This should be particularly useful for the individual 
passport holder who as is the case for many S&T staff move 
between differing railways.  Also for the undertakings the 
staff member is working for as they will be able to evidence 
the competence of the card holder, only needing to follow 
up with a site briefing/induction to complete the training 
necessary for the individual to safely access their 
infrastructure.  It is an aspiration that NR recognises this 
training and allow passport holders to work alongside on  
end-on junctions where minor railways meet the network.  
Unlike the Sentinel Scheme the passport belongs to the 
worker not to the employer. 

John Phillips, Severn Valley Railway (SVR) S&T Engineer, provided a 
presentation regarding the nearby Network Rail Resignalling and the 
“Interface to the SVR” and the challenges and changes required to 
achieve correctly signalled routes between the two railways.  A series 
of pictures and interesting commentary charted the development of 
the link with British Rail, Railtrack and Network Rail over the years at 
Kidderminster and its subsequent development and expansion on 
both the SVR and NR side of the boundary.   

This included the future installation of the signalling in connection 
with the planned Droitwich to Kingswinford Recontrol, Stourbridge to 
Jewellery Quarter and the responsibilities and requirements to 
achieve a signalled through route from either direction.  Whilst 
Charles Weightman had earlier identified NR’s prospective regarding 
this project, John expanded on the requirements and work needed to 
be undertaken by the SVR S&T, in order to construct a robust interface.  
Some of these works were observed under construction during a visit 
to the Kidderminster SVR Signal Box during the lunch break.   
 
Following mid-afternoon refreshments, the final session continued 
with Dave Helliwell, also Document Co-ordinator (MRS), who spoke 
about the production and management of ‘Guideline Documents’ 
associated with signalling and telecommunications, the progress to 
date and how different railways and individuals could assist in the 
development. 

Who are they aimed at? 
 Everyone from the complete novice to the expert that work on a 

Minor Railway; 
 Signal and Telecoms Engineers – to help; 
 Signal and Telecoms Technicians – to understand why. 

Why? 
 To help Minor Railway S&T Engineers that may have a gap in their 

knowledge; 
 A lot of information is not in the public domain – e.g.  Network 

Rail standards; 
 A lot of people are retired or not associated with the mainline 

railway on a regular basis; 

16 
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 Some railways have no instructions – external audit will use 
the national; standards if no company instruction exists; 

 Concerns from the regulatory bodies following incidents. 

Objectives 
 Spread best practice; 
 Give enough information for a Minor Railway to develop 

their own standards; 
 Where to find out further information about the topic; 
 Supplement the green books with modern practice. 

Process 
 Author with expert knowledge in the subject writes the base 

document from a template; 
 The document is reviewed by a Peer Group who have know-

ledge about the subject – preferably from another “region”; 
 The Document is reviewed by the IRSE Minor Railways 

Section Committee and Chief Executive – the identities of 
the Authors and Peer Group are protected; 

 Document is published; 
 Document is shared with the HRA; 
 Document reviewed annually; 
 Comments are actively encouraged to improve the 

document content. 

Challenges 
 Finding Authors; 
 Finding members to carry out Peer Reviews; 
 Satisfying everyone; 
 Getting buy-in from HRA: 
 Advising HRA member groups that they are available to help ; 
 Should they specify frequencies i.e. how often a maintenance 

task should be carried out; 
 The use of the term “must” and “should”. 

Published to date 
 Glossary; 
 Mechanical Points; 
 Operational Telephone Systems. 

In draft awaiting comments 
 The basics of S&T Record keeping; 
 The basics of Maintenance Scheduling;  
 The basics of S&T Maintenance; 
 Management of Signalling Relays; 
 Maintenance of Lever Frames, Rodding Runs and Signal Wire Runs. 

How to contact us for further information 
 Web Address - www.g6fsp.com/irsemrs; 
 Web Address - www.irse.org/minorrailways/public/library; 
 Email for comments – mrsedc@irse.org. 

 
David Barnes of the Spa Valley Railway (SpaVR) spoke about how 
the railway was reopened and how this project was achieved.  
SpaVR Trains finally reached Eridge 2011 following a number of 
issues and developments.  The SVR is a standard gauge heritage 
railway that runs between Tunbridge Wells, High Rocks, 
Groombridge, and Eridge railway station, where it links with the 
Oxted Line.  En-route it crosses the Kent and East Sussex border, 
a distance of five miles (eight km), along the former Three 
Bridges to Tunbridge Wells Central Line / ‘Cuckoo Line’.  The 
railway headquarters are at Tunbridge Wells West railway station. 

The Spa Valley Railway opened in December 1996, following 
an 11-year campaign to buy the line from British Rail and re-open 
it as a passenger railway.  The railway provides a way of getting 
to other local tourist attractions, such as Groombridge Place, 
High Rocks and the Pantiles in Tunbridge Wells.  On 25 March 
2011 the SpaVR extended passenger services to Eridge, where 
there is a footbridge interchange with NR. 

Issues which had to be overcome: 
 Different Signalling Arrangements On Each Line; 
 Communications Between Network Rail and the Spa Valley 

Railway; 
 Operation of Forge Farm Crossing. 

David illustrated each issue with a collection of slides and a 
detailed explanation, much to the interest of the audience. 

 
Mike Tyrrell, Award Organiser (MRS), concluded the session by 
introducing this year’s finalists for the Volunteer S&T Technician 
of the Year Award.  The award is designed to encourage greater 
interest in railway signalling and telecommunications within the 
volunteer sector whilst increasing the awareness of the IRSE and 
its Minor Railways Section.  The award, which this year is being 
made with the support and sponsorship of Rail Engineer 
magazine, is administered by the Minor Railways Section of the 
IRSE and is targeted at volunteer S&T individuals from minor and 
heritage railways who are over the age of 16.  Such persons must 
be actively working in the maintenance, installation, testing or 
design of S&T equipment and systems.  The winner receives each 
year: 

 Nominal ownership of the Winner’s Trophy for the period of 
one year and £100 in cash; 

 Commemorative certificate and Commemorative miniature 
trophy; 

 One year’s free membership of the IRSE at an appropriate 
grade; 

 Attendance at a leading Industry Training School for relevant 
identified training; 

 The opportunity to work with other S&T staff on other minor/
heritage railways for experience and further understanding. 

The finalists were as follows: 

 Dominic Beglin of Peak Rail & Churnet Valley Railway; 
 Shawn Sanders of the Great Central Railway; 
 Michael Sargent of the Bluebell Railway. 

The Section is grateful to 
Charles Hudson MBE, for 
donating a single line 
train staff to become the 
actual award and John 
Francis, for chairing an 
independent committee 
to review all the appli-
cations for the award and 
to select the award 
winner.  John Francis 
provided background 
about all the three 
finalists at this event, whereupon Charles Hudson MBE 
announced the winner as being Dominic Beglin and presented 
him with his award in front of the Seminar to grateful applause. 

 
A closing address was given by Claire Porter, President of the 
IRSE, about the successes of the Section and the potential to 
develop further in the near future.  She also gave praise for what 
had already been achieved in such a short timescale and what was 
planned for 2012 with the first international visit to the 
Netherlands.   

For further details about the Minor Railways Section and 
future planned meetings and events, please go to http://
www.irse.org/minorrailways/default.aspx or contact the Section 
Secretary at mrssecretary@irse.org. 

Charles Hudson presents the  Volunteer S&T 
Technician of the Year Award to Dominic Beglin 
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1. Martin Fenner, YM IRSE Chairman welcoming all to the event 

2. Ian Scott during his presentation on GSM-R on the East London Line 

3. The audience paid close attention throughout the day 

4. With the formalities over, the museum bar was the perfect way to bring the 
event to an end 

5. The Italian restaurant provided a great atmosphere for allowing the 
attendees to get to know one another - the food was great too! 

6. Dhanunjaya Puppala is presented with his prize for the raffle, sponsored by 
Delta Rail 

7. The Modular signalling equipment by Invensys 

8. Attendees were amazed to find the electronics were manufactured locally  
in Chippenham 
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YOUNGER MEMBERS SEMINAR AND VISIT 
Report by Nathan Reade &  Firas Al-Tahan 

Making Changes –  
The Product or the Rulebook? 
“Look at this traffic!” says the YM IRSE Chairman to his team, and 
follows it with “it will have to be the Tesco Cafe!”  The team 
groan, but welcome any little opportunity to satisfy their hunger 
and slowly wake.  The next forty-eight hours stood between 
them and success.  Standards were set high from the 2010 
London event and the nerves were showing.  “So the taxis are 
late because they booked tomorrow instead of today...useless!” 
went one conversation. 

With the morning’s teething problems quickly resolved, the 
auditorium of the Sir Daniel Gooch Theatre of STEAM, the 
museum of the Great Western Railway, filled with more than 
eighty attendees and the IRSE President was introduced.  The 
YM Committee were thrilled that the President would once again 
provide the opening address and Claire Porter didn’t disappoint 
– for many in the audience, it was their first opportunity to meet 
and converse with Claire. 

Following the opening address, Martin Fenner introduced 
two individuals key to the success of communications on the East 
London Line Project - David Goodfellow and Ian Scott.  Their 
presentation discussed the GSM-R solution and how it was made 
to work with the Infrastructure Management arrangements at 
Transport for London. 

The coffee break was the first opportunity for the younger 
members to meet with the event sponsors.  Representatives from 
Atkins, Delta Rail and Signalling Solutions presented details of 
their organisations, ongoing projects and their view of the future 
rail network.  For engineers early in their development, these 
meetings have in the past lead to new careers – it is well worth 
paying them a visit where possible! 

Following the short break, Stuart Coomer was introduced.  
He spoke about his experiences as a successful candidate for the 
Hewlett/Fisher Bursary and his visit to Singapore for the IRSE 
international convention.  For those wondering what the secret 
was of his success,  Claire confirmed that Stuart’s forward 
thinking and focus on future technologies provided him the edge 
over some strong candidates. 

Tom Spronk, of Terra Solutions BV (Netherlands) gave an 
enlightening presentation on how a national network was 
upgraded to an ERTMS-capable signalling system.  He outlined 
the project scope and how the project progressed.  He also 
discussed the possible pitfalls for such a grand project and 
explained the importance of a common interface despite varying 
interlocking architectures.   

Following the feast which some called brunch, Peter Duggan 
introduced delegates to the Western Region, including the 
Western Section of the IRSE, and explained some of the specific 
vagaries of this area, which were followed up later in the after-
noon by a presentation on the re-modelling of Reading station.   
To continue the afternoon, delegates were introduced to the 
future sub-surface signalling system by representatives from 
London Underground.  Three separate angles were presented by 
Stuart Turner, Alastair Hayden and Stuart Coomer and some 
intense questions on train location tracking and wayside assets 
followed.  This subject has clearly caught the imagination of  
younger engineers and further presentations are anticipated. 
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Peter Woodbridge then stepped up to discuss the Thames 
Valley Signalling Centre and the migration of control for the 
Reading area to this new control centre.  What followed was an 
intriguing, thought-provoking and at times, historical 
presentation.  The images included provided an opportunity for 
the audience to understand the scale of the works planned – the 
event organisers were genuinely saddened when the planned 
technical visit to TVSC was cancelled, it would have been a 
suitable icing on the cake! 

With the technical portion of presentations now complete, 
Matt Slade and Francis How gave talks on the Young Railway 
Professionals and the IRSE centenary celebrations, respectively.   

Delta Rail kindly sponsored a Champagne raffle, which was 
presented by Claire Porter to Dhanunjaya Puppala, of Network 
Rail.  Let’s hope this sets a precedent for future sponsors! 

With the formal proceedings now complete, delegates, 
presenters and sponsors were invited to join the YM committee 
in a more social atmosphere – the museum bar!  This networking 
opportunity enabled more detailed questions to be put to the 
presenters and provided the committee with ideas for future 
events – watch this space!  A hearty meal followed for those 
delegates attending both days of the event along with 
representatives from our sponsors.   

The second day of the event started with frustration as the 
thirty delegates gathered in Swindon Railway station only to see 
that all the trains to Chippenham were cancelled.  The reason for 
the delays, in case you hadn’t guessed, was a “signalling failure”!  
Any attempts to explain to our fellow passengers that a 
“signalling failure” could actually be described more accurately 
as a “signalling success” were futile, so we decided to keep a 
low profile and wait patiently for the trains to return to normal.  
We eventually caught our train nearly three hours later than 
planned and made the short journey to Chippenham to arrive 
just in time for lunch at Invensys.  Whilst we were finishing our 
sandwiches, Adam Stead gave a brief introduction about 
Invensys and the roles that the company undertakes.  It was 
encouraging to hear about their philosophy to produce 
innovative signalling products that will run more efficiently with 
ever reducing installation and maintenance costs to the end user.  
One of these innovations is Modular Signalling, which was the 
topic of Richard Flaherty’s presentation.  Richard highlighted the 
problems associated with maintaining the signalling 
infrastructure on rural and low-density lines such as the 
Shrewsbury to Crewe line - it is often very expensive to maintain 
these lines and it is not financially viable to replace the outdated 
equipment with more modern alternatives.  The presentation 
suggested that Modular Signalling would be the solution in such 
cases, as this approach enables fast design and construction, 
compatibility with ERTMS and reduced maintenance costs.   

After Richard’s presentation we were taken on a tour around 
the workshops and testing facilities at Invensys where we could 
see for ourselves the facilities and processes described to us in the 
presentations.  It became quite apparent why Modular Signalling 
is seen as a cost-efficient alternative to existing signalling equip-
ment.  Each location case follows a standardised layout with a 
greatly reduced amount of equipment required to be housed in 
each case.  The Westrace Mk II Interlocking is a very advanced 
interlocking system and has been designed specifically to be 
compatible with modular signalling.  It consists of the following 
five Object Controllers (OC): Axle Counters OC(A), Interlocking 

OC(I), Points OC(P), Signals OC(S), and Level Crossing – Safetran 
GCP4000.  These are all powered by an adjacent Power Box 
supplying 24V and 120V where required.  All of the Object 
Controllers are connected to each other via fibre optic cables and 
are then connected to the control centre via an Ethernet cable.  
This configuration allows the equipment to be setup and pre-
tested in the workshop prior to commissioning and then simply 
connected using plug-coupled cables on site.  The signal heads 
themselves are very lightweight in construction and can be lifted 
into position by hand.  The base that the signal head and location 
cases are mounted on does not require any concrete foundations 
as large steel fixings are drilled in to the ground and the base 
mounted directly on to these.  This method reduces construction 
time from several days to just a few hours, and enables the entire 
system to be constructed within a single possession. 

Once we had examined the location cases, signal heads and 
level crossing barriers we were then shown the testing facilities 
used by Invensys to pretest all of the new installations prior to 
delivering them to site.  This provided a fantastic insight into how 
the setup can be installed in a full mock-up of the final 
configuration, to be thoroughly tested in a fast and efficient 
manner.  The tour concluded with a short walk around the site, 
with special interest paid to a level crossing barrier which has 
been subjected to continuous operation for several months to 
test the structural integrity of the design.  After the “thank you”s 
and obligatory team photos we shared a farewell drink before 
dispersing into the gloomy evening to fight our way home with 
renewed enthusiasm for all things signalling! 

With 2011 now a distant memory, all that remains is to once 
again thank Invensys for their excellent hospitality and flexibility, 
and Atkins, Delta Rail, Signalling Solutions and First Great Western 
for their generous and continuing support in helping the IRSE 
Younger Members put this event together – bring on 2012! 
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MIDLAND & NORTH WESTERN SECTION 
Report by Clive Williams 

On the 14 December 2011, members and guests gathered at 
Unipart Rail in Crewe for the sections December meeting.  The 
audience were treated to a very informative and well 
presented talk by Simon Cooper of Invensys Rail.  The subject 
“Modular Signalling”.  Simon’s background has involved 
spending the last 3½ years working on the development of the 
system architecture and principles behind the Invensys variant 
of the modular signalling concept.  Although modular 
signalling has now moved into the implementation phase, with 
schemes such as Crewe – Shrewsbury, it was the background 
to the development and details of the general system 
architecture on which Simon’s talk was be focussed. 

Why Modular Signalling?  What were the drivers for 
change?  Simon outlined three main areas:  

 Cost including Equipment, cost to deliver a project, 
ongoing energy costs and maintenance; 

 Changing Technologies – networking, ETCS, higher 
reliability, lower power consumption; 

 Attitudes, Greater acceptance of new technologies, ability 
to cheaply amend the railway, desire to reduce operating 
costs, refusal to accept poor reliability. 

An interesting comparison was drawn with mechanical 
signalling.  Modular signalling needing to emulate some of the 
desirable features of mechanical signalling such as High Levels 
of Safety, Low energy usage, In-built monitoring, extended 
service life whilst avoiding the less desirable features, local 
operation, expensive to operate, difficult to alter, no remote 
condition monitoring. 

What is modular signalling? The picture came across as a 
system which embodies: 

 Processes and techniques that deliver safety; 

 Reliability, Availability and Maintainability as key elements; 

 The ability to develop a scheme by selecting “standard” 
modules; 

 Uses flexible industrial networks; 

 Uses any available power supply. 

ARCHITECTURE 

The typical application for modular signalling was described as 
an” island”.  Typically this was a section of two track railway 
with track circuit block, simple junction layout or crossovers 
and possible a level or two to control. 

The modular signalling architecture as described was 
clearly very modular.  Built around a Central Signalling 
Network the various modules are hung on to build the desired 
system.  This included interlocking, trackside Object 
Controllers for points, signals, level crossings, axle counters for 
train detection and Control Centre through to Radio Block 
Centres as required.   

For reliability and availability communication links are 
duplicated and use a “super” armoured fibre optic cable which 
later was shown as being simply laid out in the cess or 
embankments, secured in position with ground anchors.   

DESIGN 

Design is simplified by using a common set of rules throughout any 
application.  The example citied being a standard arrangement for 
signal replacement and or release of approach locking.   The basis 
being that it is cheaper to provide an additional track detection 
section that may not have been required than amend the basic 
design logic to suite an individual site.   

The simplified design process leads to fewer drawings.  
Standard drawings for parts that don’t change, configuration 
drawings used to configure the standard parts. 

It was suggested that Modular signalling was an “electronic” 
Westpac (by way of a balanced report it could also be suggested 
as a “GEC/SGE Geographical”).  It uses common “data pacs” as 
opposed to relay sets. 

It was shown how the installation had also been modularised.   
A single steel platform mounted on a screw pile base 
accommodating the equipment cubicle containing Object 
Controllers and Power Supply equipment and also forming the 
base for the lightweight signal.  All inter-confections made using 
pre-formed plug coupled cables.  Accuracy of site surveys and 
installation are critical to successful installation as all cables are 
manufactured, cut to length and couplers applied, off site. 

The delivery to site and installation is also modularised.  The 
site surveys and pre-planning allowing a kit of parts to delivered to 
site to configure each signal including AWS and TPWS, points drive 
or axle counter.  Each self contained location “plugged” together 
with pre-formed cable and connected to the communication 
network and power supply.  Power is derived from any appropriate 
source and not necessarily a dedicated / be-spoke signalling 
supply. 

The installation activity was described as using the pit stop 
approach, each element lined up ready to snap together in a well 
rehearsed efficient process.  Simon presented an impressive video 
demonstrating how the well oiled machine can run (and Jeremy 
Clarkson was nowhere to be seen).  Hand held data loggers 
complimented validation of the installation and production of 
records. 

Prior to delivery to the site the whole installation is “hangared”.  
The kit of parts is laid out and interconnected in an off-site facility 
enabling the system to be tested from Control system to Trackside 
Object.  The system is taken apart shipped to site and re-
connected.  The on-site installation validated and recorded 
through the hand-helds ensure all the component parts are where 
they should be and corrected configured thus reducing on site 
testing to final functioning / correspondence type activities. 

The session evening’s session ended with very few questions.  
A tribute to the thoroughness of the presentation and many of the 
audience, especially those inhabitants of Crewe and its environs, 
looking forward to seeing the visible evidence of the technology 
starting to appear along the line side between Crewe and 
Shrewsbury. 

Many thanks to Simon and Invensys for facilitating the 
presentation and Unipart Rail for providing the venue for the 
meeting. 
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Cambrian ERTMS 

I think we owe a debt of gratitude to Peter 
Woodbridge for informing us of the detail 
on the design and operation of the ETCS 
system now in service on the Cambrian.  I 
have reported in the January 2012 Rail 
Engineer magazine following the recent 
IRSE ERTMS seminar, on the misgivings 
that Arriva Trains have with the system in 
comparison to RETB.  It seems that the 
system is already capable of allowing 
simultaneous entry into loops for Class 158 
passenger trains.  I am sure Arriva Trains 
will seize on this news and request the 
facility be put in operation at the earliest 
opportunity. 

As I have said more than once, it must 
be remembered that the Cambrian project 
has been all about learning the capabilities 
and restrictions that ERTMS might yield in 
readiness for a main line deployment.  
However, it would be a pity if the signalling 
fraternity within Network Rail were not to 
adapt the Cambrian system such that train 
service operation is improved over and 
above what RETB was able to provide.  I 
am sure this will not be the case. 

Clive Kessell, Past President 

IRSE Volunteer of the Year Award 2010 

My name is James Tyers and I am the Lincolnshire Wolds Railway's (LWR) volunteer S&T 
Director.  I have installed all of the above railway’s signalling on my own with little or no 
support whatsoever.  As a result of this I was selected as the winner of the very first 
IRSE Minor Railways Section Volunteer of the Year Award 2010.  As the winner of the 
first IRSE Minor Railway's volunteer of the year award, I've been asked to write about 
the benefits of the award and I have to say to be honest they are absolutely fantastic.  

Having the satisfaction of winning an award as honourable as this is truly amazing.  
On receiving the award I have received a signed certificate, a shield with IRSE logo and 
a brass plate with my name on it.  Also included was a cheque for £100 and a year’s 
free membership in the IRSE.  The best part of this award was the free place on the 
Minor Railways Section Signalling Maintenance workshop at Derby. 

The workshop was held at Signet Solutions and was an amazing course.  This 
covered every aspect of what a heritage railway S&T department needs to start off in 
the right direction ranging from the laws and paperwork etc to the workings of track 
circuits and colour lights as well as semaphore signals.  Apart from the course helping 
to develop people's interests it also helps to meet new people off other heritage 
railways and exchange information and knowledge.  I have found the whole experience 
to be a fantastic one. 

Apart from the actual award, the actual membership in the IRSE is invaluable. There 
is a vast knowledge of information available and also lots of opportunities to visit other 
railways both in the UK and abroad and see the behind the scenes of what goes on. 

I am still in shock over the fact I won this most amazing award and as such would 
like to thank the Selection Committee for choosing me for this award.  I would also like 
to thank the LWR for even nominating me for the award as this has given me a real 
confidence boost towards developing an eight mile railway when we get it built!  For 
further details of this project, please contact me at signalman81@hotmail.com. 

James Tyers 

FEEDBACK  +  OBITUARY 

DAVID HENRY FELL 
11 March 1928 – 11 December 2011 

David’s funeral was at Solihull Crematorium on 
5 January 2012 followed by a Service of Thanks-
giving at Solihull Methodist Church.  He was 
born in the town.  The Church has played an 

important role in his life and, in 1977, he was married there. 
At the service, the Minister summed up David very well.  He 

said that we all had our memories of him, he was certain that 
each of us knew only so much about him.  He was without doubt 
a gentle, reserved man with a ready wit and the impression of 
eccentricity right up to the end and he will be very much missed 
by all those who knew him. 

In 1947 he started at the Central Goods Yard, Birmingham.  
Establishing his career required that he moved post frequently, 
but to the day he retired, always he chose to remain in touch 
with the staff responsible for day to day operations. 

Thirty years ago, I sat with him on an inquiry into a major 
signalling failure.  I recall that he questioned, with courtesy and 
quiet perseverance, the staff called to give evidence, ensuring 
they were as relaxed as possible and thus better able to 
remember the sequence of events.  He joined the IRSE as an 
Associate in 1974.  He attending meetings regularly and I met 
him last at the Manchester meeting on 8 November. 

Like his father before him, he was a dedicated follower of 
football, supporting Birmingham City for most of his life.   
1986 found him at the World Cup in Mexico. 

In the last decade of his career he was required to keep a 
watching brief on all signalling and layout alterations on the 
London Midland Region.  His sole interest was that the operational 
requirements were adequately reflected in the new arrangements.  
He never let go of any issue which he considered important, 
whether it was an official requirement or not!  

On visits to signal boxes, he spoke to the signalmen with 
courtesy, he knew always the box instructions and without fail, 
spoke knowledgably and with sympathy whenever the person was 
being made redundant as a result of a proposed new scheme.  He 
retired in 1992.  After retirement, he travelled widely to observe 
alterations at close hand, as best he could. 

He had a voracious appetite for information and was gifted with 
a phenomenal memory. 

Right to the end, he maintained an interest in new signalling 
schemes and layout alterations.  Through his many friends, he 
begged or borrowed Notices, Plans, etc., providing in return 
detailed comments on perceived mistakes, etc., which the recipient 
duly passed on, thus gaining all the credit for such diligence! 

David met his wife, Dena, on Crewe Station.  Seemingly, they 
were both waiting for a train; got talking and it proved to be a not 
so “Brief Encounter”!  Sadly, Dena predeceased him five years ago.   

On 1 December, David was involved in a road traffic accident.  
He never regained consciousness and he subsequently died on  
11 December.  His tragic death is still hard to take in and I for one 
will expect to find him on a train wanting to discuss railway topics 
of the day or, if prompted, Birmingham City’s latest match.   

Alan Joslyn 



Do you have the expertise 
to make a difference?

Lloyd’s Register is a trading name of the Lloyd’s Register Group of entities.  
Services are provided by members of the Lloyd’s Register Group, for details see www.lr.org/entities

Professional Head of Signalling required to join our world class team. 
Lloyd’s Register supports today’s high-performance railways with expert advice and assurance  
services across all key disciplines, but complex, novel and cutting edge technology projects in  
signalling are our speciality.

For clients across the world we provide guidance and independent assessment – on both track  
and train sub-systems – for projects such as computer based interlockings on conventional lines,  
CBTC on urban metros and ERTMS on high speed lines.

We require an experienced individual to take up the role of Professional Head of Signalling for  
the UK business and provide technical leadership across all our signalling projects. In addition  
to overseeing the delivery of a quality service to our clients, this person will drive technical  
innovation, contribute to the development and setting of standards, and help our business  
maintain a high profile within the industry.

 
Opportunities for experienced signalling engineers in the UK and Asia.
We are looking for high-calibre signalling engineers of all levels to join our teams throughout the  
UK in a permanent or associate role. We also have opportunities for experienced signalling  
engineers to join our teams in Asia on a permanent basis.
 

If you are interested in the position of Professional Head of Signalling, or in a permanent  
or associate role with us, please send your CV and covering letter via www.lr.org/careers.

www.lr.org/rail
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