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As each top safety issue is addressed, another rises up the list to replace it.  
Such is the case now for level crossings.  This is not to say that the signal 
engineer has ignored the interface at grade between rail and road until now.  
Far from it, the last 50 years has seen continual innovation and improvement 
but now, with faster trains in an age where busier roads are used by an ever 
time pressed public, level crossings are a pre-eminent danger. 

This danger is always brought to our attention following an incident, and 
there have been a few high profile cases in recent times.  The railway 
company is always implicated because it is they who dissect the road or 
footpath and they who are responsible for providing adequate protection 
arrangements for the users, despite the evidence that it is invariably the 
public user who precipitates most incidents.  I say incidents, not accidents, 
because it is usually human action that is the origin of the event. 

Where road drivers are the cause then really these are road traffic 
incidents that just happen to involve a train, in the same way that a vehicle 
might hit a safety barrier, mount a pavement or plunge through a hedge.  
However, it’s always reported that the train hits the vehicle as if the train is 
the rogue. 

So is it right that the user takes all the blame, after all there are instructions 
and legislation for them to abide by and regulations which dictate the 
protection provided?  Well, I think not.  We should no longer hide behind the 
rules which legitimise our technical solutions because these do not account 
sufficiently for the human animal that is the user. 

Consider the following sample statements: 

 A crossing is safe because we exhibit red lights to the user; 

 An automatic half barrier crossing is safe because users are told not to 
dodge around the half barriers; 

 An automatic half barrier crossing is safe because a train at line speed is 
already too close to stop when the warning sequence is initiated; 

 A user-worked crossing is safe because users always close the gates 
behind them; 

 A user-worked crossing with a telephone is safe because the user will 
always seek permission to cross and the signalman will only give such 
permission when no train is approaching; 

 A CCTV monitored crossing is safe because the signalman will always spot 
anyone trapped between the barriers before pressing the “crossing clear” 
button. 

We have put many controls in place to reduce the possibility of a train 
reaching a crossing that is still open to traffic but some of these rely on 
human actions and then what is there in place to prevent road users entering 
the crossing when a train is about to pass?  Rules are obeyed by the majority, 
ignored by some, forgotten momentarily by others but, above all they are 
nebulous, they can be indiscernible and they are directed at fallible humans.  
During 2010 there were 3446 incidents of crossing misuse in the UK alone, 
and these are just the one’s we know about.  Are enforcement and 
behavioural change really the answer to this problem or should we provide 
solutions that do not require the first and which take account of the second? 

J.D. Francis 
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REVERSE ENGINEERING 

INTRODUCTION 
Reverse engineering is a term that is possibly not understood in our profession, 
perhaps it is not really a valid concept.  Perhaps what I describe as reverse engineering is 
really just re-engineering.  Nevertheless it is a practice I have encountered a number 
of times in my career, it demonstrates the true capability of the railway engineer. 

My first encounter was back in the early 1980s.  For some now forgotten reason, 
the extensive redesign of Gateshead SB interlocking for major Permanent Way 
(PWay) remodelling was severely delayed.  In the Newcastle Divisional Office we 
were able to stage the existing interlocking to accommodate the numerous PWay 
stages, with a combined Regional Office/Divisional Office effort achieving a 
successful commissioning of the heavily altered interlocking weeks after the last 
PWay stage, whereas the original plan had been to commission the altered 
interlocking without many of its routes, which were to have been brought into use in 
two’s and three’s with each PWay stage.  I learnt a lot from that reverse engineering 
exercise, I learnt about ‘the art of the possible’! 

Reverse engineering (or re-engineering?) is not dead.  Emerging teething 
problems in Summer 2010 on the third and fourth Westlock Interlockings scheduled 
to be commissioned at Newport, South Wales, in October 2010 created a 
requirement for reverse engineering – teething problems, it has to be noted, not 
dissimilar to those experienced on the infant SSI in the late 1980s.  Deferral of the 
commissioning of Newport WESTLOCK3 and WESTLOCK4 for six to eight months 
became necessary when it became clear that this profession could not assure the 
industry of the integrity of the four Westlock installation on this major resignalling 
project and deliver at the same time a similar size scheme for Reading Relock – 
shades of the Liverpool Street, York and Yoker (North Clyde) problems that BR 
struggled with in 1989/90. 

Twenty years on, I happily report that the Newport Resignalling Team, in a 
reverse engineering exercise, ensured that major PWay stages remodelling the 
layouts at Usk Viaduct and Maindee Junction went ahead on the planned dates 
throughout Autumn 2010 despite the unavailability of the new interlocking.  It was a 
joy to hear about the true partnership working that very quickly emerged between 
design and testing engineers from both client and contractor’s technical resources.  
An added technical complication was that the newly installed PWay had to be free of 
Insulated Block Joints – Newport Area Resignalling Scheme implements Axle 
Counter train detection, and an essential criterion for the reverse engineering 
exercise was that no Insulated Block Joints could be introduced into the layout, not 
only to continue to offer the long term maintenance benefit but also because some 
of the Switch and Crossing (S&C) point formations were already in manufacture. 

Two joint client/contractor meetings pulled together an incredible amount of 
expertise – both railway signalling and operations, and surprisingly an expertise that 
understood the local traffic flows, the Western Region specific E10K interlocking 
technology and the operating and technical principles of axle counter train 
detection.  Aided by the useful catalyst of a ‘can do’ attitude, a scheme plan 
emerged which maintained the required passenger and freight routes throughout 
and after the various PWay stages and which provided signalling based on the 
existing E10K interlocking utilising the train detection of the final scheme, and with 
no unpleasant compromises.  Buoyed by this success, the team then devised a set of 
principles for the operation of trains over axle counter detection under perturbed 
conditions – application of EPRs (Engineering Possession Reminders) and STRs 
(Special Train Reminders) to those to speak the right language.  The full story of this 
‘signal engineering at its best’ follows. 

BACKGROUND 
When a project has momentum, it is difficult to 
suddenly stop and change the direction and 
the core technology, but that's exactly what 
was required to produce a solution for the 
PWay renewals and rationalisation at Maindee 
East Junction and Usk Viaduct. 

Newport Panel Signal Box was commissioned 
in the 1960s and fringes to Bristol, Gloucester 
and Cardiff PSBs and to Little Mill, Park 
Junction and East Usk signal boxes.  Newport 
Panel utilises a Henry Williams Turn-Push panel 
to control Route Relay Interlockings of the 
Western Region E10k variety with numerous 
satellite interlockings and relay rooms. 

The eastern side of Newport Station is a 
complex area signalled with the 1960s 
operating philosophy of “to everywhere, from 
everywhere, via everywhere”.  As can be seen 
from Figure 1, the area is further complicated 
by the Maindee Triangle and physically 
constrained by the Usk Viaduct, a riveted iron 
structure which has carried the South Wales 
Main line over the river Usk since 1911. 

The signalling equipment in the Newport 
area was identified as life-expired in SICA 
(Signalling Infrastructure Condition Assessment) 
reports and earmarked for replacement with 
Westlock CBI technology.  In December 2009 
the first phase (1A) of the Newport Area 
Resignalling Scheme (NSAR) successfully 
commissioned two Westlock Interlockings 
which transferred control of the railway from 
Newport PSB to the new South Wales Control 
Centre (SWCC) for the areas of line from 
Patchway to East Usk.   

The second commissioning phase (1B) 
introduces an additional two Westlock 
Interlockings which control the remaining 
Newport Panel areas including Maindee East 
Junction and the Usk Viaduct.   

The plan for the Newport area was that the 
PWay renewals, recoveries and rationalisation 
in the Maindee and Usk areas would take place 
after the second commissioning, so all 
subsequent signalling alterations would be 
carried out under Signalling Maintenance 
Testing procedures rather than full Works 
Testing.   
The PWay works included: 

 Recovery of 12 point ends at Maindee; 

 Renewal of 14 point ends; 

 Approximately 3900 m of plain line renewal; 

 Conversion of Maindee Loop from twin to 
single track with bi-directional signalling; 

 And associated conversion of existing track 
circuits to 26 Axle Counter sections. 

Reverse Engineering 
Introduction by Richard Genner 
Technical Content from Paul Carney 
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All PWay S&C layouts and associated track renewal works 
assumed axle counter train detection and therefore by May 
2010 were designed and in manufacture without any 
insulated joints.  When it became apparent that the NASR 
Phase 1B commissioning was going to be delayed beyond 
October 2010, it seemed that without the new signalling 
system it would not be possible to carry out the PWay 
renewals.  Like the existing signalling system, the PWay 
infrastructure throughout the Maindee and Usk areas 
required urgent renewal.  The possession regime required 
for these works was extensive and if this opportunity for 
renewal was missed it would be at least two years before 
suitable possessions for this work would be available again.   

To coin a phrase – failure was not a option! 
Without the Westlock Interlockings, the only other viable 

option was to use the existing E10k Interlocking to control 
the new layouts.  Despite the technology issues, on track 
installation of the Phase 1B equipment had been progressing 
well with all main cables, locations, equipment rooms 
complete and approx 85% of all Axle Counter detection 
points installed.  Any solution needed to be mindful of this 
position so the amount of disturbance of completed work 
was required to be minimised and access to the final 1B 
equipment maintained for testing purposes. 

No surprise then that the solution would need to utilise 
as much of the final 1B design as possible.  The best way to 
achieve this was to use the post Phase 1B commissioning 
point operating circuits and train detection arrangements 
contained within the new locations and equipment rooms to 
control the remodelled layout from the pre-Phase 1B E10k 
interlocking – classic reverse engineering! 

The PWay works were planned to take place over twelve 
Weekends and incorporate nine signalling stages, 
culminating in a complex twelve day moving possession of 
the Usk Viaduct between Christmas and New Year. 

The decision to proceed with an E10k solution was taken 
in late May 2010. Concept to the first commissioning had to 
be completed in just over five months, utilising the Phase 1B 

 Locations and equipment buildings; 

 Point Drive & Detection circuits for final track layout; 

 Thales AZLM ACE cubicles each complete with individual 
Uninterruptible Power Supply; 

 650V power distribution network. 
However, this new equipment had been designed for 
connection to an SSI Datalink, not a vintage Route Relay 
Interlocking.   

A reverse engineered solution was definitely required. 

PLUGGING THE GAP 
To rewire all the required functions in a conventional manner 
for an E10k interface would have been extremely time 
consuming from a design, construction and testing point of 
view and would have caused an additional headache when 
commissioning the final 1B scheme as the change-over time 
required would not fit the agreed possession arrangements.  
What was needed was an E10k interface solution that was 
simple to design, install and enabled a quick change-over at 
the final commissioning - an impossible task? 

This interface requirement was resolved in a flash of inspirational 
thinking by Andy Scarisbrick, an Atkins Tester in Charge for the NASR 
fringes and Secretary of the IRSE’s Western Section.  Andy proposed 
that we should follow the model of an SSI TFM (SSI’s version of the 
Object Controller), the device which conveys the state of external 
signalling functions between trackside signalling equipment and a 
Computer Based Interlocking (CBI) via a 75 way plug coupler 
connection.  If the interface to the E10k interlocking was received 
from the new equipment by a 75 way plug coupler, then the Route 
Relay Interlocking and CBI could be swapped very quickly under 
controlled conditions.  

With the technical details available for the plug coupler connection,  
it did not take the designers long to work out how to connect the 
new installations to the old E10k relay rooms using plug couplers and 
an interconnecting cable.  Each individual circuit would go to a pin 
position in the plug that corresponded to the equivalent i/o function 
in a TFM module.  Connecting the conventional female TFM plug 
coupler from the Phase 1B equipment racks onto a new ‘umbilical 
cable’ provided the quick and simple interface point these works 
demanded.  From this umbilical lead, using existing lead micro-core 
paired cables (tested and verified fit for use) or new line side multi-
core cables, the circuits then make their way back to Maindee Main & 
Newport East relay rooms (and ultimately Newport NX Panel).  

This concept was validated and formed the basis of the new 
design. 

THE DESIGN PROCESS 
The quantity of required design and the technical expertise required 
for the E10k interlocking alterations meant that multiple Design 
Offices would need to be involved to stand any chance of delivery on 
time. 

The Phase 1B design had been produced by three Atkins Design 
Offices: 

 Swindon – Scheme Plans, Bonding Plans, E10k Fringes, 
Recoveries; 

 Bangalore – New equipment buildings and locations, Location 
Area Plans; 

 Birmingham – Westlock CBI, Westlock Data, Train Describers, 
Axle Counters, Data Links. 

Based on the above, the new designs required for the Maindee and 
Usk PWay stages were split up by current responsibilities – and by 
who had the source records! 

The complexity of the route locking alterations required within the 
E10k interlocking for the single-lining of the Maindee Loop line would 

Fig 1 Google Map of the Usk and Maindee Area 
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REVERSE ENGINEERING 
have overloaded the designers at Swindon, who already had 
their work cut out designing the 'old to new' interface and the 
axle counter reset & restore circuitry.  This issue was highlighted 
to Network Rail and discussions took place with the client’s 
project team to see if an additional resource could be found.  
The additional resource was found in the form of the Network 
Rail Signalling Design Group (SDG).  Based in Reading and under 
the guiding hand of Graeme Christmas, SDG contained a wealth 
of experienced E10k designers who relished this opportunity to 
do some complex E10k design as major route locking alterations 
do not happen very often. 

With the design now split across four offices, robust Design 
Management was a key issue that needed careful control.  Atkins 
Design Swindon maintained overall responsibility for the design 
with regular design review meetings being held with SDG 
Reading to ensure continued alignment of design. 

Atkins Swindon were also responsible for the management of 
engineering logs using an in-house computerised system that 
enabled technical issues to be highlighted and escalated (if 
required) until a resolution is achieved.  Documentation of such 
issues is an essential part of compliance with the UK’s 
Construction Design (Management) Regulations.  This system can 
also raise Technical Queries (TQs) for submission to the client.  It 
is worthy of note that across both the Maindee & Usk worksites, 
only 60 engineering issues were raised and no TQs were raised 
with the Client.  This is a testament to the close engineering 
design relationship that Atkins had with both SDG Reading and 
the Network Rail Project Team. 

RE-CONTROL OF POINTS 
The existing Point Operating Equipment (POE) at Maindee 

and Usk was a mixture of MkII Clamplocks and M3/HW point 
machines.  Since the rail type in the areas of relaying was 
changing from 113lb flat bottom to NR60, the new POE was 
specified as HPSS (High Performance Switch System) at Maindee 
Junction, and IBCL Hy-drive (In Bearer Clamp Locks, Hydraulically 
driven – a current generation derivative of the BR Clamplock) on 
the Usk Viaduct.  Phase 1B stageworks design catered for 
retained Clamplocks, M3 and HW POE to interface to the 
Westlock until the S&C was renewed.  In a reverse engineering 
exercise, HPSS & IBCLs now required to be staged to the E10k 
interlocking until the interlocking is renewed.  Whilst not a 
difficult job to do, it was yet another complication to keep on the 
radar. 

The Phase 1B point drive and detection circuitry has been 
designed to current standards using BR934A point contactors 
and BR961 detection relays, but some of the existing point drive 
and detection circuits in the E10k interlocking were very different 
using type PC2 point contactors with separate Type SOR1 
overload relays and detection circuits using VLT1 Vane style 
detection relays.  The Phase 1B location drive and detection 
circuits are therefore currently interfaced to the E10k interlocking 
point drive and detection circuits using temporary interfacing 
‘umbilical’ cables.  Since the E10k detection circuits used ‘Vane’ 
type relays, care was needed to ensure that the phase of the 
feed voltage was not altered in any way. 

The now installed S&C layouts are referred to by their final 
commissioning identification, but we were reusing the existing 

E10k interlocking detection and drive circuits.  To avoid a huge 
drawing change/re-labelling exercise that time scales would not 
allow, it was agreed with Network Rail to provide conversion 
tables in the circuit diagrams which would equate the new point 
number to its equivalent E10k identification.  However, for 
obvious safety reasons the identification used on the signaller’s 
panel matches the final point ID numbers on the ground. 

TRAIN DETECTION 
At first glance, replacing track circuit sections with axle counters 
seems quite straight forward but when the area in question is 
heavily populated with S&C (some of which is renewed, some of 
which is recovered) the scale of the engineering task changes. 

Train Detection for NASR Phase 1B had been designed using 
Thales AzLM style axle counters.  The Maindee and Usk areas of 
Newport uses six Axle Counter Evaluators (ACE) cubicles which 
controlled 96 axle counter sections.  To limit the amount of 
alterations required, it was decided that only the axle counter 
sections over the renewed/recovered S&C would be brought 
into use, 27 axle counter sections in total. 

Since each ACE had been designed to interface to TFMs, a 
local Track Relay needed to be created for each track section to 
interface to the E10k interlocking.  Like the point drive and 
detection circuits, this local Track Relay needed to be cut into 
the existing Track Repeater Relays that provide the interlocking 
track locking.  This became more complicated where recovery of 
S&C units resulted in an axle counter section spanning several 
track circuit sections.  Control circuits had to be assessed to 
make sure that the simultaneous de-energisation of several track 
circuits would not have a detrimental effect on controls such as 
approach locking.  To mitigate this potential issue, new Axle 
Counter Power-Off Timer Relays were introduced and added 
into the approach locking circuits to prove that track occupancy 
was not due to a power failure. 

A Tollerton type calculation was performed (as required by 
Network Rail standards) to ensure that a train is not lost during 
the transition from Axle Counter to Track circuit and vice versa.  
The assessment highlighted that the transition from Track Circuit 
to Axle Counter presented a risk of losing a class 08 Shunting 
loco at approximately 20 mph (33 km/h).  Since this was the only 
type of rolling stock affected, Network Rail decided to limit the 
operational speed of class 08 stock to 15 mph, rather than 
instigate more interlocking changes. 

The reset & restore circuitry required for the AzLM track 
sections also posed a significant challenge.  In theory, the 
simplest form of reset from the perspective of the Signaller and 
circuitry is the Preparatory type.  This type of reset and 
restoration does not require co-operation between Signaller and 
Technician, but it does apply aspect restriction and relies on 
inspection of the line by Train Drivers.  Early discussions with 
local Train Operating Company representatives made it clear 
that any form of aspect restriction was not feasible due to freight 
company specific train paths and the complexity of the layouts.  
Initially this decision also indicated that the Conditional type of 
reset could not be used either, since this method relies on the 
passage of a train through an axle counter section. 

The only type of reset left was Unconditional.  This method is 
normally only used following engineering possessions and is 
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controlled by the Signaller.  However, since this method of working 
would be a temporary arrangement until Phase 1B is commissioned, 
it was proposed to use this type of reset for in-service failures for 
two reasons: 

 The method of reset and restoration would be the same for 
each type of reset. 

 To avoid complicating the circuitry by introducing two methods 
of resetting. 

An Unconditional reset method does not require any input from a 
train driver and the responsibility for a reset lies solely with the 
Signaller, but in this particular application it was felt a Co-operative 
Unconditional reset involving a Signalling Technician in the reset 
procedure was more appropriate for four reasons: 

 The Signaller is unable to view the entire railway that the axle 
counters is operating on. 

 During an in-service failure, the Technician would need to 
attend site in order to rectify the fault and would be in 
communication with the Signaller anyway. 

 This type of reset had already been used locally (within the 
Severn Tunnel) so staff were familiar with this type of operation. 

 This method ensures resets are carried out correctly and only 
when necessary, as definite actions need to be planned and  
co-ordinated at a correct time in a correct sequence. 

Whilst this arrangement was technically achievable in the time 
scales and robust in terms of operation, it did not comply with a 
Network Rail Standard Axle Counter System – Operation and Safety 
Principles in terms of the indications given to the Signaller.  
Modifying the existing Henry Williams panel to meet the 
requirements of the standard would be difficult, so it was agreed to 
design and supply a separate reset/restore panel and mount it 
vertically above the relevant section of panel and the combination 
of indications would provide the Signaller with the information and 
facilities they required.  Figure 2 shows the reset panel installed on Newport Panel fascia. 

Similarly, the Technician requires a reset panel at the appropriate ACE equipment 
room to enable him to select the appropriate track section that requires resetting.   

Figure 3 shows a Technicians reset panel installed in a NASR 1B equipment Room. 
A Hazard Identification (HAZID) exercise was held, attended by Atkins, Network Rail 

(Project and Operations) and local Train and Freight Operating Company’s 
representatives to investigate the method of reset/restore proposed and assess its 
suitability for the target section of railway. 

The HAZID recommended that the first attempt to reset the occupied axle counter 
section should be done using the Conditional reset input into the ACE.  This method 
would allow the ACE to reset as long as the last count in the affected section was a ‘count 
out’.  If this attempt failed then the Technician would seek authority form the local 
Maintenance Engineer to use the Conditional Over-ride Key, which would manually set 
the last count of the axle counter section to a ‘count out’.  The signaller and technician 
would then use the co-operative reset method described earlier to reset the affected axle 
counter section.  This amended strategy resulted in a change to the design, but 
fortunately the impact was minimal. 

No further significant hazards or issues were identified during this exercise and the use 
of the Co-operative reset method was endorsed for use in this application. 

Since the Co-operative Unconditional reset method was non-compliant with the 
relevant signalling standard a Temporary Non-compliance (TNC) was submitted to 
Network Rail for formal approval - which was duly given! 

The design for the reset & restore circuitry was based on a method used at Mickle 
Trafford (near Chester), where AzLM axle counters utilising Preparatory reset were in use 
on a mechanical signalling area.  These circuits were modified for Maindee & Usk so that 
the ACE would reset and restore to service (if able to do so) by the actions of the Signaller 

(above) 
Figure 2  shows the Axle 
Counter Reset & Restore 
Panel in Newport PSB  

(right) 
Figure 3 shows a 
Technicians reset panel 
installed in a NASR 1B 
equipment Room. 

Note plug-coupler 
connections 

 

(below right) 
Equipment side of 
Temporary Reset & Restore 
Rack in Equipment Room 
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REVERSE ENGINEERING 
and Technician.  To reset an Axle Counter section following an in-service 
failure, planned engineering possession or ‘Special’ train which caused a 
miscount, the following process has to be followed: 

 The Signaller presses (single push) a ‘Reset Request’ button on his panel. 

 Within the next six seconds, the Signaller must select the section to be 
reset by turning and holding the relevant Keyswitch in the Reset’ (reverse) 
position.  A red lamp will begin to flash on the Signallers reset panel. 

 At the same time and in co-operation with the Signaller, the Technician 
must hold the equivalent switch on the Technicians Panel in the 
‘Reset’ (reverse) position. 

 Both Keyswitches must  be held in the ‘Reset’ position for ten seconds. 

 After the Signaller has held the Keyswitch in the ‘Reset’ (reverse) position 
for ten seconds, the Signallers flashing red indication will stop, signifying 
that they can release  both Keyswitches. 

This procedure relies on the Signaller being satisfied that section of line 
affected is clear prior to contacting the Technician to initiate a reset request 
and that direct communications are available between both parties. 

Again it was vital that any alterations required to the existing E10k wiring 
or the new Phase 1B wiring were kept as non-intrusive as possible and again 
in the new equipment housings male TFM type plug couplers were used as 
the interface point between the new circuitry and the existing E10k installation. 

To facilitate a quick change-over and minimal recoveries during the 
Phase 1B commissioning, all the new equipment associated with the reset & 
restore circuitry was prefabricated off-site onto new half size relay racks.  
The new equipment rooms also requires a Technician’s axle counter reset & 
restore panel, and these were provided with plug couplers so that connection 
to the new equipment rack was as easy as possible.  The Technicians panel 
is wall mounted above the print cabinet, close to the front door of the 
equipment room. The reset & restore circuitry at Newport Panel Signal Box 
required two new full size relay racks. The reset and restore panels and all 
associated racks and inter-connecting cables were manufactured and tested 
off-site by Unipart Rail and despite an excellent performance from Unipart 
Rail, the racks and panels arrived on site only two weeks before commissioning!   

Like the point detection and drive circuits, the naming convention for the 
axle counter track sections is a combination of the existing track circuit 
name plus the axle counter section Phase 1B identity.   

An example of this is:  (M)DK/CYT(X) 
When the Newport Area was re-signalled in the 1960s, before the Panel 

Signal Box was commissioned some Interlockings were actually a mini signal 
box since it contained a mini panel that controlled the 'railway' covered by 
the relay room.  The track circuit naming followed the same convention for 
each interlocking, namely: 

 Down Relief Tracks started with 'A';   

 Up Relief Tracks with 'B';   

 Down Main Tracks with 'C';   

 Up Main Tracks with 'D' 
Because of this there were numerous instances of AB track circuit on 
Newport Panel.  To identify which interlocking a particular track circuit 
belonged to, each interlocking was given its own unique prefix.  Therefore, 
using (E)AB as an example, you could determine that the track circuit was in 
Newport East interlocking, on the Down Relief line.  Using this joint naming 
convention, a Technician encountering a circuit designation:  (M)DK/CYT(X) TR 
can now deduce that this is the name of the output relay from an ACE which 
indicates the status of CYT axle counter section.  This in turn drives the existing 
TPR relay for what was DK track circuit in Maindee Main interlocking. Whilst this 
is apparently small detail, it was carefully thought through to ensure this 
reverse engineering exercise did not introduce additional safety risk. 

1. The “umbilical” Male plug coupler connection to the 
existing E10k Interlocking (blue wiring).  Facilitates a quick 
changeover between technologies. 

2. A Thales AZLM Style Axle Counter Equipment (ACE). 

3. Plug Coupler Connections to Technicians Reset & Restore 
Panel  - compare with Photos 4 & 5. 

4. Post Office Relay Base and  

5. Post Office Tag Blocks, enough to make an Installer 
shudder! 

6. VLT1 Style Vane Point Detection Relays.  Note the reference 
to old and new point numbering. 

7. PC2 style Point contactors with SOR1 Style Point Machine  
Over-load relays. 

8. Axle Counter detection point complete with Rail Contact 
Adaptor (RCA) box which allows “Head to Yellow 
Mushroom” distance of up to 29m. 

1 

2 
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IMT STAGE WORKS 
As with all major track renewals, one of the hardest aspects to determine 
are the physical limits and work content of each planned stage and the 
impact this will have on the signalling system.  However, in this case we 
had to consider the affect on two signalling systems, the currently 
operational E10k interlocking and the yet to be commissioned NASR Phase 
1B scheme. 

A series of detailed planning meetings were held between Atkins, 
Network Rail and the IMT (Integrated Management Team, S&C renewals 
team comprising of Network Rail and Amey Colas) in an attempt to 
minimise the amount of pre-installed Phase 1B equipment that would need 
to be temporarily recovered to enable the plain line renewals and S&C 
replacement to take place.  Once the extent of the site was determined, it 
became apparent that due to the limited access in the Maindee & Usk 
areas (large parts of the area are Red Zone Prohibited) it would be more 
efficient to remove all the 1B installed equipment in several night time 
possessions rather than attempt to remove equipment on a ‘when 
required’ basis. 

Over a period of ten weeks, weekly meetings between Atkins, Network 
Rail and the IMT worked out the exact signalling requirements for each 
PWay stage and it was identified that we needed to commission the axle 
counters at Maindee and Usk in two separate 'wheels free' signalling 
possessions, and in between these two signalling stages the change to the 
method of working for the Maindee Loop from twin track unidirectional to 
single track bi-directional operation.  

Between 30 October 2010 and 4 January 2011 there were twelve 
weekends of PWay works which contained the following major signalling 
stages: 

 Week 31 (30 October 2010): 

 twelve point ends across Maindee and Usk clipped & padlocked 
NORMAL pending recovery; 

 eight point ends at Maindee clipped and padlocked NORMAL 
pending renewal in weeks 33 & 35; 

 Commissioning of seven axle counter track sections at Maindee plus 
associated reset & restore circuitry; 

 Commissioning of one axle counter on ‘dummy rail‘ since the 
associated PWay was not installed until Week 33; 

 Maindee Loop taken out of use to be converted to single line bi-
directional operation. 

 Week 33 (13 November 2010): 

 Commissioning of three new point ends that connect onto the new 
Maindee Loop single line; 

 Part commissioning of Maindee Loop on to Main lines only in both 
directions, but only for routes to and from the Main lines. 

 Week 35 (27 November 2010): 

 Commissioning of new Relief to Main line crossover at Maindee 
Main and routes between Main & Relief lines at Maindee Loop. 

 Week 38 (18 December 2010): 

 Commissioning of 19 axle counter track sections and associated 
reset & restore circuitry from Maindee West Junction across the Usk 
Viaduct. 

 Weeks 39 – 40 (24 December 2010 to 4 January 2011): 

 Phased commissioning of nine new point ends and associated axle 
counter detection points. 

In between each of these main signalling stages were other PWay works 
where the signalling testing was covered by the IMT Signalling 
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Maintenance Testing Handbook signalling teams.  At each 
stage PWay & Signalling  works were interdependent, so 
any deferred work could have a significant impact on the 
remaining stages. 

MAINDEE LOOP BI-DIRECTIONAL 
WORKING 
Under NASR Phase 1B the Maindee Loop becomes a 
single bi-directional line.  However, the existing E10k 
interlocking still viewed Maindee Loop as a two track 
railway and would require a significant alteration.  Figure 4 
shows the area of affected railway.  It can be seen that the 
new up direction route would have to extend through the 
down Hereford Loop, over 732 points reverse and also 
over 731 points reverse to connect to the Up Hereford 
line.  This posed a problem, 731 points was a ground 
frame that was due to be converted to motor operation 
under Phase 1B, so point drive/detection circuitry for 731 
points did not exist within the E10k interlocking, nor were 
there any indications or a point switch at Newport Panel.  
The size of the alteration required for the bi-directional 
routes was a potential 'show stopper'. 

Atkins and Network Rail senior engineers debated how 
to resolve this issue.  Whilst pondering over a diagram of 
the existing track layout, there was a flash of inspiration 
within the team.  What if the existing single lead point 
numbered 738 was converted into a crossover, so that 
instead of having to traverse 732 & 731 points, an Up 
direction train could travel over 738 points reverse and 
then join the Up Hereford line before reaching 731 points?  
This would significantly reduce the extent of the route 
locking alteration and also avoid the need to motorise 731 
points before the final 1B commissioning.  The IMT was 
persuaded to install this extra point end additionally to all 
their other work, and suddenly the ‘show stopper’ was no 
longer stopping the show! 

This element of the design was allocated to the 
Network Rail SDG section in Reading, recognised as 
industry experts in the field of E10k design.  They had 
already done a job of a similar nature at Oxford, where 
they converted various goods loops and sidings to 
passenger status, so the principles for the Maindee Loop 
alteration were already established. 

The starting point for all major E10k interlocking 
alterations is an oddly named document – The Backwards/
Forwards Compatibility Safety Register.  This purpose of 
this key document is to highlight to the designer and the 
checker that the application and type of controls in an 
E10k interlocking may not comply with current signalling 
standards and presents guidelines as to the principle 
differences and suggests measures to be taken to 
upgrade the circuitry if required.  Historically problems 
have been encountered on fringe works where certain 
vintages of E10k standards have been interfaced to 
different vintages or types of interlocking.  To ensure that 
any new E10k design is compatible with its target 
installation, the register is used to record reasons and 

rationale as to why a particular feature is retained, it is a document that 
records Lessons Learnt and helps achieve CDM compliance and above 
all drives down the safety risk in the use of this ‘old’ technology 

Examples of some of the issues 'to look out for' in this document 
were: 

 Use of 'Dumbell' style circuits in signalling control circuits HR/GR etc 
– can cause timing issues; 

 Use of loops in signalling power feeds instead of spurs; 

 Large groups of circuits on a single fuse; 

 Use of earth return line circuits; 

 Use of single cut line circuits. 
With a clearly defined scope of work and an interpretation of the 
applicable standards, SDG commenced the design of Maindee Control 
Tables and Interlocking design with approximately ten weeks to go 
before commissioning. 

Construction – an unenviable task 

If the various Design Offices thought they had very little time to 
produce the required drawings, spare a thought for the Atkins’ 
Construction teams.  By the time the first designs began to appear, the 
time left before commissioning was down to 15 weeks.  There was the 
added constraint that most of the lineside construction could only be 
done in night time possessions.  Finally, and this must have been quiet 
demoralising, nearly all of the Phase 1B equipment which had been so 
carefully installed needed to be removed. 

Working in an operational free-wired vintage interlocking of any 
variety requires extreme levels of care.  With wiring and equipment 
approaching 40 years of age, it is very easy to cause a failure which can 
quickly bring the train service to a grinding halt or worse still introduce 
a wrongside failure – we all remember Clapham.  This type of working 
environment calls for experienced installation staff of the highest calibre 
to carry out the delicate alterations.  Indeed, even amongst the most 
experienced E10k installation staff, phrases such as 'soldered relay 
spades', 'Post Office tag blocks' and 'Post Office Racks' send a slight 
shiver down the spine! 

Other items of 'delicate' work included: 

 Installation of two full size relay racks within Newport East relay 
room (underneath Newport Panel) that contained the reset & 
restore circuitry for the Maindee & Usk Axle Counters; 

 Installation of the new reset and restore panel within the existing 
Newport Panel TD fascia.  This was done with assistance from 
Unipart Rail; 

 Running of multi-core cables from the new relay racks into the back 
of the Henry Williams Panel; 

 Removal/renewal of panel domino tiles and switches, including Post 
Office  tag block soldering. 

Armed with 250 relays, 600 un-soldered relay spades and 34 500 m of 
cable, Atkins Construction began the onerous task of building to the 
Maindee & Usk designs.  Installation of the lineside cabling required to 
connect the new 1B equipment rooms and locations to the existing 
E10k Interlocking was a key activity that needed to be done as soon as 
possible.  Advance copies of cable running charts were produced by 
Atkins Design to assist with this task, since track access was extremely 
limited with the area across the Usk Viaduct being Red Zone Prohibited. 

The location of each individual axle counter detection point needed 
to be surveyed, to make sure that its chosen position was correct; not 
only in terms of train detection, but that it was compliant with PWay 
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standards for being the correct distance from welds etc.  The position of the detection 
points in the new S&C layouts was agreed at the IDC meetings with the IMT and the 
required positions were recorded on the PWay Form B designs.  The ultimate aim was 
to achieve detection point positions that corresponded with the requirements of the 
final 1B design as far as possible, but fulfilled the requirements for both of these 
temporary stages.  This was achieved with a high degree of success, with only six heads 
at the track circuit fringes to be repositioned at the final commissioning. 

The area of the Usk Viaduct is not an 'installation friendly' environment.  As well as 
being Red Zone banned, there is very little ballast depth to install posts etc.  Part of the 
relaying scheme on the Viaduct included improving the depth of ballast and creating a 
Continual Position of Safety (CPS).  To do this the PWay had to install a new ballast 
retaining wall for the entire length of the Viaduct on both sides.  This meant that there 
was very little scope for installing the junction box for the axle counter detection point, 
known as the EAK30 or 'Mushroom'.  Since the ballast retaining walls & CPS work would 
not be completed until after the relaying, it was identified that a temporary and 
'moveable' method of EAK installation was required.  The quickest and easiest method 
was to fit the 'mushroom' mounting post to an upturned C140 concrete trough.   
This trough could then be dug into what limited ballast depth there was and provided a 
semi-secure fixing which could be moved if required during the ongoing works. 

Other installation works included: 

 Installation of the new half size relay racks and the Technicians reset and restore 
racks in three Phase 1B equipment rooms; 

 Wiring to plug coupler bases to create the interface to the E10k interlocking. 
The usual panic regarding last minute materials continued up until a few days before 
each of the commissionings, but the Construction Teams passed the test with flying 
colours. The works described illustrate that reverse engineering is not just a challenge 
for the design engineer. 

TESTING AND COMMISSIONING 
Due to the compressed time scales, Atkins test teams were supplemented with E10k 
testing specialists from Amey.  Progress was such that they were hard on the heels of 
the construction teams.  To reduce the amount of circuit change-over carried into the 
various staged commissionings, any circuitry that could be 'cut-in' in advance were ‘cut-
in’ during of night time possessions.  This approach limited the impact of any failure 
caused by disturbing 40 year old equipment and wiring. 

Over a period of three weeks, testing teams worked to carefully change over and 
pre-test sections of the required designs, of which the largest part was the bi-directional 
modification to the Maindee Loop.  It is during this period of time that one of the true 
successes of this project occurred – nothing happened!  There were no blown fuses, no 
high resistance terminations, no changes of aspect, no failures and no train delays.  In 
truth, the careful and methodical wire-by-wire change-overs occurred un-noticed, with 
only those closest to the project being aware of their progress.  Once again the skill and 
expertise this required cannot be underestimated. 

The success of the pre-testing coupled 
with the hard work of the construction 
teams meant that the axle counters at 
Maindee were successfully commissioned 
on 30 October 2010 (Weekend 31) 
without incident. 

The IMT had some difficulties with 
their possession on Weekend 32, which 
resulted in the installation of one unit of 
S&C being deferred to the following 
weekend.  Weekend 33 was the partial 
commissioning of the new single lined 
Maindee loop, so it was vital that the 
PWay works deferred from weekend 32 
did not impact upon this signalling stage.  
Atkins in conjunction the Network Rail 
and the IMT developed a modified 
programme that resulted in completion of 
the PWay works and the partial 
commissioning of Maindee Loop. 

Apart from the odd minor issue, the 
planned works were progressing well.  
Little did we know, but storm clouds were 
gathering on the horizon – literally!  
Towards the latter part of November, the 
UK decided to have winter a few weeks 
early.  A relatively sunny start at the 
beginning of the month gave way to wet 
and very windy weather which hampered 
preparations for all parties.   

As we approached weekend 38 (the 
commissioning of Usk Viaduct axle 
counters), wet and windy weather gave 
way to a dramatic drop in temperatures.  
This made conditions very arduous on site 
for Construction and Testing staff, but 
again the commissioning went ahead 
smoothly and without incident.  This was 
quite an achievement considering the axle 
counter heads could not be seen due to 
the depth of the snow and underfoot 
conditions were extremely dangerous.  It 
was a long time since such arduous weather 
conditions had been experienced. 

From this point on, Mother Nature ran 
the show.  With temperatures barely 
getting above freezing during the day and 
down to around -7°C at night the IMT 
struggled to complete their preparations 
before the twelve day moving blockade 
commenced on night of the 24 December. 

On the night of the 24, the possession 
started 60 mins late due to a late running 
train, but that was only the start of the 
problems.  Freezing temperatures meant 
that the track works progressed at a 
drastically reduced rate and it was not 
long before the programme was behind 

Figure 4   
Track Layout showing the creation of the new crossover 738 
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plan.  Then on Christmas Night, temperatures on the Usk Viaduct 
dropped to -14°C.  With Diesel freezing in generators and the 
programme of works seriously under threat, Network Rail 
reviewed the programme with the IMT and developed a robust 
recovery plan that deferred some of the S&C renewals work to a 
later date – re-engineering rather than reverse engineering on 
this occasion. 

Discussion between all parties during Boxing Day proposed a 
plan that deferred the renewal of the double Junction and 
associated plain line at Maindee West, which connected the 
South Wales Main Line to the Up & Down Hereford lines.  This 
plan was then assessed by Atkins Engineers to make sure that 
the proposed deferred items could be left in their current 
operational state (i.e. point control via existing drive and 
detection circuits, train detection via track circuits) without any 
adverse effects on the signalling system, and to ascertain if any 
circuit modifications/ equipment configuration alterations were 
required.  Luckily the affects of this proposed change was 
minimal and the 'OK' was given by Network Rail to proceed with 
the recovery plan.  All done while most of the Christian world 
celebrated its Festive Season. 

With the recovery plan under way, the weather conditions began 
to ease and by the end of December the temperatures were just 
above freezing.  This allowed the IMT to achieve their agreed 
milestones and enable the successful commissioning of the new 
S&C and associated signalled routes (as identified in the recovery 
plan) which were signed into use at 00:50 on 4 Jan 2011. 

CONCLUSIONS 
Signalling technology today is highly focused on computer 
based systems and the sophisticated functionality and 
diagnostics that bespoke software can provide.  However, when 
issues arise with an electronic signalling system (in design or in 
operational use), the Signalling Engineer has very limited options 
available to them to find a 'route' out of the problem. 

Although many Route Relay Interlocking installations are life-
expired, the Maindee and Usk Viaduct signalling stages at 
Newport have highlighted that applying modern signal 
engineering techniques to a vintage interlocking can be used to 
successfully separate complex S&C/track renewals schemes from 
a major signalling commissioning, without compromising the 
final PWay or train detection requirements.  A close working 
relationship between all Engineering disciplines is required if the 
project is to succeed, coupled with a pragmatic view of 
engineering requirements for what is essentially temporary stage 
works.  And success was helped on this occasion by a couple of 
pieces of inspired signal engineering. 

This exercise highlights the fact that the modern Signal 
Engineer cannot ignore 'ancient' signalling technology since, 
with the right skills it can be 'reverse engineered' perhaps saving 
the day and certainly providing an alternative (and possibly) 
better way of delivering a signalling commissioning and 
associated stageworks.  Maybe Reverse Engineering is not so 
backward after all? 

9 

10 11 

9. Snow Joke! Christmas Day on Usk 
Viaduct. 

10. In-Bearer Clamplock Installation, after 
the snow had cleared. Temporary 
positioned Axle Counter ‘Mushrooms’ 
can be seen to the left of the picture. 

11. Success! – a job well done.  Usk Viaduct 
after relaying looking towards Newport 
Station. 
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Introduction 
The 1980s saw big steps in signalling technology as relay based 
systems began to be superseded by microprocessor based 
equipment. These interlockings and control centres are now 
more than 20 years old and the hardware and software 
components that they use have been rendered obsolete by 
rapid advances of computing and communications technology. 
This in itself is not a problem for the railway, as the systems are 
generally reliable and continue to deliver their operational and 
safety requirements, but it becomes an issue when there is a 
need to replace failed components or make changes to respond 
to new traffic demands. 

The problem is not unique to this particular generation of 
equipment: it also applies to older systems using analogue 
electronics and newer software based systems. 

The two problems that railways encounter in these situations 
are: 

 Availability of new hardware from the original supplier to 
replace failed equipment or to extend a system; 

 Access to the know-how and software tools needed to re-
configure the system. 

How old a system has to become before these problems are 
encountered will depend on several factors: 

 Is the hardware bespoke or “commercial off the shelf”; 

 Is the system the mainstream product of the supplier or a 
“one-off”; 

 How widely dispersed is the expertise and tools needed to 
re-configure the system. 

Options for the railway 
There are a number of options available to a railway operator 
facing these problems: 

1. Complete renewal with a modern replacement 

If major changes are required to the railway in the area that the 
system is controlling, then complete renewal with a modern 
replacement system is an attractive option. This might be 
triggered by track layout changes, capacity enhancements or 
new rolling stock. This will solve the obsolescence problem, 
allows a choice of suppliers of the replacement system, and 
allows the new system to be optimised for present-day 
requirements. However this is a very expensive solution if all that 
is required is replacement of failed components or a minor 
change.  

Example – London Underground’s Victoria line was constructed 
in the 1960s with an ATO/ATP system based on analogue 
electronics, and over the years a number of components have 
had to be re-engineered to keep the system in service. Full 
renewal with a modern replacement system supplied by Invensys 
Rail Systems is now taking place, synchronised with delivery of 
new rolling stock. 

2. Life extension with previously used hardware 

At the opposite end of the range of options, it may be possible to 
extend the life of the existing system using hardware that has 
been previously used in another location. The concept of 
“strategic spares” is well established for older signalling 
components; when an old installation is taken out of service, 
components that are no longer manufactured are retained for use 
in similar installations that are being retained in service. However, 
access to the hardware may not be the complete solution – the 
know-how required to configure the systems is equally important. 

Example – The German train operator DB needed to equip new 
trains with the ZUB train protection system to operate 
international services into Switzerland, but the on-board 
equipment is no longer manufactured. The solution was to 
remove the equipment from another fleet of trains that were no 
longer required to operate into Switzerland.  

3. Upgrade with compatible modern equivalent 

If a supplier can offer an upgrade path from the original 
equipment to a modern equivalent, this is likely to be more cost 
effective than complete replacement, because it may be possible 
to re-use some of the original components and  application 
engineering (e.g. interlocking rules for the area).  

Example – The electronic interlocking SSI was developed in the 
UK in the 1980s by British Rail in collaboration with Westinghouse 
Signals and GEC-General Signal. Invensys Rail Systems and 
Alstom Transport have both developed modern interlocking 
products that are compatible with SSI trackside equipment and 
use the same application engineering language.  

4. Bespoke development for life extension 

If the original system was a special development for a small 
number of applications on one railway, then the original supplier 
will not have invested in further development. The only alternative 
to complete renewal will be to commission a bespoke 
development of a replacement system, which will probably only 
be a viable option in special circumstances.  

Example – Another development by British Rail in the 1980s was 
Radio Electronic Token Block, which allowed operation without 
conventional signals on low traffic regional routes. This was based 
on a very early version of SSI hardware which was superseded a 
few years later, but the RETB variant remained unchanged. In 
2007 Network Rail decided that a life extension was needed to 
keep these systems in operation until ERTMS level 3 becomes 
available. A consortium of Signalling Solutions Limited, Park 
Signalling and DeltaRail was commissioned to modify the system 
to use the latest version of SSI hardware. If this had been delayed 
a few more years this solution would not have been possible, as 
the SSI hardware is about to go out of production, and staff with 
expertise in the original system are retiring.  

Managing obsolescence of electronic equipment in Signalling 

By Ian Mitchell, on behalf of the IRSE International Technical Committee  

INTERNATIONAL TECHNICAL COMMITTEE 
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Trends in obsolescence 
The hardware in 1980s signalling systems typically contains 
purpose designed circuit boards, but using commercial of the 
shelf (COTS) components such as microprocessors and memory 
devices. As the design and manufacture was under control of the 
signalling supplier, it has been possible to continue production 
for as long as the individual components are still available.  With 
some substitution of components a production span of up to 20 
years has been achieved for some successful designs. 

The trend in more recent years has been to avoid purpose 
designed hardware altogether by designing systems around 
COTS subsystems, i.e. complete circuit boards or computers. 
This has significant cost advantages, but has had the effect of 
speeding up the rate of obsolescence. The product refresh cycle 
for a typical COTS subsystem will be 2-5 years, so it is quite likely 
that by the time a new signalling system has been developed and 
achieved safety approval in its first application, some of the 
components will already be obsolete. 

Back in the 1980s, software for signalling systems was written 
to operate directly on a specific type of microprocessor, often in 
assembler language. This approach is not possible with the much 
more complex processors in use today. Modern signalling 
software is written in high level languages that allow the 
signalling application to be independent of the details of the 
hardware. To achieve this, the COTS hardware comes with a 
suite of COTS software, including an operating system, software 
libraries and device drivers. This software has a similar product 
refresh cycle to the COTS hardware, device drivers need to be 
updated when the hardware changes, and the operating systems 
and software libraries are also regularly updated. Keeping the 
software and hardware in step is crucial – if a hardware 
component becomes unavailable, and there is no suitable device 
driver software available for the replacement part, then the 
product can no longer be supported.  

Future-proofing signalling products of today 
So, if railways are already struggling with obsolescence of 20 
year old products, and the COTS hardware and software 
component lifecycle is now down to 5 years or less, what are 
signalling suppliers doing to ensure their modern designs are 
going to be easier to manage as they age? 

The solution is to adopt a layered approach to system design. 
The lower layers are the general purpose COTS hardware and 
software, the middle layers are the generic and specific 
application software written by the signalling supplier to 
implement the product, and the upper layers are the signalling 
rules and geographical information that define the specific 
application to an area of railway. 

By ensuring there is a well defined interface between each 
layer, the lifecycle for each layer of the system can be decoupled 
from the others. In many cases one layer can be changed without 
any impact on the others. When there is an impact, it can usually 
be contained to a change in the adjacent layer- for example a 
hardware change may require an update to a device driver in the 
operating system layer, but will have no impact on the 
application software or the signalling rules. 

For safety related software, the layered approach has to be 
reflected in the safety case, with causes of hazards and safety 
requirements to mitigate them clearly assigned to each layer of 
the system. This approach avoids having to revisit the entire 
safety case when a change is made to one part of the system. It 
also reflects the need for different types of safety argument and 
validation methods that are needed in the different layers. This is 
in line with the CENELEC concept of Generic Product, Generic 
Application and Specific Application safety cases.  

Recommendations 
Based on this analysis of the problem, the International Technical 
Committee of the IRSE has the following recommendations for 
railways and suppliers: 

For railways –  

 Ensure that you understand where the products that you use 
are in their product lifecycle, and consider what options will 
be available when you run out of spare parts or need to 
make a change. 

 When you are making a decision on how to extend the life 
of an obsolete system, consider all the options and how they 
can be used in combination to minimise costs, e.g. where an 
old system is replaced by a modern one, this can release 
hardware to repair or extend similar installations elsewhere. 

 When purchasing new systems, try if at all possible to buy 
from the supplier’s mainstream product line that will be 
supported and upgraded, and avoid one-off bespoke 
systems. 

 

For suppliers –  

 Adopt a layered approach to systems development so that 
your R&D investment in software and safety cases does not 
become worthless when the original hardware platform 
becomes unavailable.  

 Provide customers with an upgrade path for your previous 
products so you do not lose them to another supplier. 

 Look for opportunities to replace an obsolete product that is 
no longer supported by the original supplier with a modern 
replacement by implementing compatible interfaces and 
functionality. 

 

Layer Lifetime Validation Methods 

Geographic data 
Signalling rules 
  

50 years Checking tools 
Principles testing 

Application software 
Generic software 
  

20 years Formal methods 
Diversity 
Testing 

Virtual machine 
Operating system 
Device drivers 

5 years Standards compliance 
Proven in service 

Hardware 
  
  

2 years Standards compliance 
Conformance testing 

INTERNATIONAL TECHNICAL COMMITTEE 
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The IRSE Seminar on Communications Based Train Control 
(CBTC) was held in London on 11 February 2011 and attracted 
some 110 participants.  All of the major CBTC suppliers were 
represented as well as a good cross section of consultants, 
operators and infrastructure managers which provided for an 
excellent exchange of information and experience with this  
state-of-the-art signalling technology. 

In opening the Seminar, Paul Jenkins (IRSE President) 
welcomed all of the participants and noted that - as a 
telecommunications engineer - he was curious to learn more of 
the role of “communications” in CBTC. 

Alan Rumsey (Delcan) introduced the Seminar themes and 
structure and provided the following generally-accepted 
definition for CBTC, namely: 1) train-borne determination of a 
train’s location, length and integrity; 2) a continuous data 
communications link between the train-borne CBTC equipment 
and CBTC wayside equipment; and 3) train-borne and wayside 
processors capable of supporting automatic train protection 
(ATP), automatic train operation (ATO) and automatic train 
supervision (ATS) functions. 

Alan argued that CBTC was not just a new signalling 
product, but rather the foundation for a strategic and integrated 
approach to signalling, train control and operations 
management that not only provides for the highest levels of 
train protection but also enables the maximum return on the 
investment into rail transit infrastructure through optimised line 
capacity and reduced operating/maintenance costs.   

Peter Gracy (Docklands Light Railway Limited) built on this 
theme by highlighting business case drivers and operational/
maintenance benefits for CBTC which included: 

 improved train protection; 

 support to driverless operations; 

 “moving block” control philosophy providing shorter 
headways and optimised network capacity; 

 schedule/ timetable regulation; 

 coordination of multiple train movements (e.g. junction 
management); 

 improved passenger service; 

 bi-directional capability; 

 real-time train data; 

 real-time response to hazardous conditions; 

 integration of operating systems, including traction power, 
tunnel/station ventilation and passenger information & 
security systems; 

 redundant/fault tolerant designs; 

 lower maintenance costs; 

 less trackside equipment;  

 reduced support costs (energy savings). 

Communications Based 
Train Control 
By Alan F. Rumsey 

IRSE SEMINAR:  CBTC 
It was stressed that the aim of CBTC was to effectively remove 
the signalling system as a constraint on line capacity, with 
operating performance only being constrained by the  
capabilities of the rolling stock and the physical track alignment. 

Paul Thomas (Parsons) provided an update on the re-signalling 
of the Copenhagen S-bane, as an element of the ambitious 
nationwide re-signalling of Denmark’s railway.  In comparing 
“moving block” CBTC technology with “fixed block”, distance-to-
go, audio frequency track circuit technology, Banedanmark had 
concluded that CBTC offered lower life cycle costs; was easier to 
install and commission on a working railway; provided improved 
capacity; was capable of sustaining Banedanmark’s punctuality 
and performance requirements; and when integrated with 
automatic train operations enable less costly migration to 
Unattended Train Operation (UTO). 

Although 20% of the S-bane network’s signalling is not life 
expired, a total replacement of the signalling systems was 
consider the cheapest alternative as a mix of signalling 
technologies would be expensive, would require two sets of 
operating rules, and would create safety concerns.  The 180 km of 
the S-bane network will therefore be re-signalled under a single 
contract.  Paul also noted that the re-signalling project will have 
significant impacts on Banedanmark and its employees.  A major 
reorganisation is envisaged during the next 10 years with impact 
on all traffic management staff, signalling technicians, train drivers 
and the train operation companies.  Changes will include new 
operational rules, new workplace systems and new places of work 
geographically. 

With respect to CBTC system design alternatives, Greg 
Balsdon (Thales) discussed the importance of reliable and secure 
bi-directional data communications, and the importance of 
accurate, reliable and safe determination of train position.  With 
respect to data communications, Greg summarised the pros and 
cons of radio-based communications when compared with loop-
based communications.   

With respect to train position determination, Greg discussed 
accuracy requirements, the role of tachometers/speed sensors 
and the need to accommodate wheel slip/slide, and the use of 
transponders/balises as absolute position references.  Finally, 
Greg discussed the importance of train length determination and 
train integrity monitoring, which are fundamental requirements of 
CBTC, as well as system design considerations to support mixed 
fleet operations with both CBTC-equipped and unequipped 
rolling stock. 

In his presentation, Stephen Shirlaw (Alstom) summarised 
state-of-the-art practices in non-disruptive migration to CBTC.  
Steven defined two possible migration strategies, namely: 
“switched operation” or “mixed operation”.  In “switched 
operation” all the trains would operate on the line with the same 
signal system, either the new CBTC system or the old legacy 
system.   The old system could be retained as a fallback at the 
trackside and train level.  With this strategy, all the trains must be 
equipped before switching to CBTC and at the trackside there is 
no requirement to interface the new CBTC system to the legacy 
system.  In “mixed operation” each train can operate on the line 
with either the new CBTC system or the old legacy system.   

At trackside, both systems operate simultaneously.  On the 
train, either the CBTC system or the legacy system is active.   
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The legacy system is used for a non CBTC-equipped train or as fallback for a CBTC-
equipped train when the train is dual-equipped.  At trackside the CBTC system must 
be interfaced with the legacy system. “Mixed operation” can be an intermediate 
step before switching fully to CBTC.   

Steven noted that the choice of the best migration strategy for a given 
application depends on several parameters such as: duration of fleet modification, 
the required timescale to deliver the performance benefit, the availability of the 
track during the night, the specifics of the existing interlockings, the specifics of the 
existing central office/ATS equipment, and the ability of the trains to be dual-equipped. 

Finally Steven stressed the importance of close cooperation between the 
customer/operator and CBTC supplier on all aspects of the project.  Building on this 
comment, George Clark (London Underground) provided lessons learned in 
implementing CBTC systems on the Underground.  From a stakeholder management 
perspective, George highlighted the challenges of building confidence in the new 
signalling system with front-line staff and the importance of team-working to avoid 
the temptation to make CBTC look and work like other London Underground 
signalling systems.  In addition, George stressed that from a design perspective, 
there was significant value in establishing, prior to award of contract, the detailed 
Operating Requirements for the new signalling system and defining performance 
requirements that were easy to measure.  George went on to describe the 
challenges of interfacing and integrating CBTC with legacy signalling systems, the 
scale and complexity of rolling stock fitment and integration, and experiences with 
CBTC installation, test and commissioning that required careful management of 
track access utilisation.  

Rod Muttram (Bombardier) then provided details of Madrid Metro’s experience 
in re-signalling with CBTC while maintaining revenue service operations.  As with 
London Underground, to respond to increasing ridership, Madrid Metro requires a 
capacity increase of 20% on each line.  The solution for lines 1 and 6 was a new 
signalling system and CBTC was chosen as the best match for Madrid’s 
requirements.  It was recognised that a structured approach towards the 
introduction of the new system was key to achieving zero interruption to revenue 
service and a high level of collaboration between the operator and supplier was 
again stressed as critical.  Having first replaced all of the interlockings, a “mixed 
operation” migration strategy was adopted in Madrid with all trains dual fitted with 
both the legacy and new CBTC on-board equipment and with a new ‘dual system’ 
cab display.  Trains were then returned to service based on proof of safety for non-
interference with the old legacy system. 

Finally, Marc Genain (RATP) described experience in operating/maintaining 
CBTC systems at RATP in Paris which has shown that CBTC solutions do indeed 
allow improved operational margins between trains by providing improved headway 
flexibility, do offer minimal impact on wayside and track, and can improve operating 
costs significantly when combined with organisational changes and upgrading of job 
functions.  Marc also noted that CBTC now represents the core portfolio of most of 
the major signalling suppliers who can therefore be expected to focus on such 
technology for the coming decades.  Marc explained how CBTC represented a 
fundamental element of RATP’s strategy in operating and maintenance cost 
optimisation. 

The final session in the seminar was a lively panel session providing an 
opportunity for members of the audience to quiz the presenters and provide their 
own insights and experience with CBTC.  All of the seminar presentations can be 
found on the IRSE web site at: www.irse.org/Seminars.html 

In closing the seminar, Paul Jenkins thanked all of the speakers for their 
presentations, and the audience for their questions and contributions.  Paul noted 
that it was good to hear that the aim of CBTC is to remove signalling as a constraint 
on capacity, and it was encouraging to hear operators describe CBTC as “flexible 
and progressive” - words that the signalling profession would do well to become 
associated with. 

IRSE SEMINAR:  CBTC INDUSTRY NEWS 

telent, the technology services provider, has 
been awarded a contract to redesign and 
upgrade Merseyrail’s Long Line Public 
Address (LLPA) system across the train 
operator’s 66-station network (Wirral and 
Northern Lines) in the UK.  

telent already provides round-the-clock 
fault support across Merseyrail’s station 
network; maintains CCTV, Customer 
Information Systems, Public Address, and 
Passenger Help Points. 

For the new Internet Protocol based LLPA 
project, telent will draw on its knowledge of 
modern Internet Protocol LLPA solutions as 
well as Merseyrail’s SISS estate, to provide a 
tailor-made, compliant and technically 
resilient system.  There will be renew of the 
infrastructure at a majority of stations 
including speakers, cabling, cable 
containment, amplifiers and microphones, 
introducing Induction Loop Points and 
Ambient Noise Sensors where appropriate, 
and recover old infrastructure and equipment 
in parallel.  

Merseyrail’s LLPA renewal project is 
scheduled for completion by the end of 2011. 

Merseyrail’s Long Line 
Public Address 

Upgrade for Turin to 
Padua Line  

A temporary consortium, led by Ansaldo STS, 
has won an A$656 million (approx) tender for 
the technological upgrade of the Turin - 
Padua rail line in Italy.   

The Turin-Padua route forms part of the 
European rail industry ERTMS project to 
create a cross-border, interoperable railway 
system.  When completed the Turin-Padua 
project will deliver significant benefits to both 
regional and commuter services along the 
route. In addition to increased regularity of 
services, more efficient support services and 
reduced operating costs are expected. 

The consortium will supply two 
Centralised Traffic Control/Multistation 
systems for the regulation of traffic 
management.  Much of the line, station and 
signalling equipment will be upgraded 
through the installation of four Multistation 
ACC (Automatic Centre Control) systems.  
This includes the Turin junction and the 
Chivasso-Novara line, the Milan junction and 
the Novara-Rho line, the Pioltello-Brescia line 
and the Brescia-Padua line.   
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1937 
As I travelled home from night school one winter’s evening I was 
intrigued by a ring of searchlights trying to capture a little plane 
dodging about in the sky.  They were not very successful.  It 
would be caught for a moment, the light glinting on it for a few 
seconds, and then it would be gone into the blackness of the sky. 

This helped to bring home to a young teenager the fact that 
preparations for a possible war were in hand, the atmosphere of 
apprehension and even fear could be sensed.  Mum and Dad had 
lived through the First World War with all its horrors and now 
within twenty years the clouds were gathering again. 

Employment for youngsters leaving school at fourteen was not 
easy to come by and I was sixteen when I had my interview with 
the railway at Leicester in the UK, it was in the Signal Department 
Office conducted by a Mr William Badger, the Signal and 
Telegraph Supervisor.  I was later to realise what a knowledgeable 
and respected boss he was. 

The probationer scheme meant spending allocated periods 
with the various sections of the department, namely mechanical 
construction and maintenance, mechanical interlocking, telegraph 
construction, electrical installation and general telegraph and 
signalling maintenance.  No daytime release for technical 
education, but compulsory night school classes paid for out of 
ones own pocket.  

MY FIRST SIGNALLING TEXTBOOK 
AND MY FIRST TOOLS 
I was advised to purchase a copy of the book, “Railway Signalling 
and Communications, Installation and Maintenance,” and it cost 
me eight shillings and that was half my first weeks wages.  The 
contents were based on lectures given to the staff of the Signal 
and Telegraph Department in the York area of the L.N.E.R.  The 
book covered most of the systems and equipment in use on the 
railways of Britain.  I still have that book and it has been a fount of 
information throughout my career and it contains much 
information that is still of value today.   

I was issued with my first tools, a set of climbing irons and a 
big pair of pliers and my first lesson was how to climb a telegraph 
pole.  It was hard work until the muscles became accustomed to 
lifting one’s body-weight up on one leg and one spike whilst 
driving the other spike into the wood a little higher up the pole.  
Fortunately I was of slim build and very fit. 

The issue of those first tools and my first lesson gives some 
indication of the priority of the overhead Telegraph pole lines; 
they carried all the vital information for both signalling and 
communications, some of it in the Morse Code. 

Signalling Before World War II 
By Albert Raymond Brown  
C.Eng FIET FIRSE, Past President 1980/81 
An opinion and viewpoint of S&T Engineering in previous years 

SIGNALLING BEFORE THE WAR INDUSTRY NEWS 

THE TELEGRAPH OFFICE    
The Telegraph Office was at the heart of the communication 
system and there was one at every major railway station.  The 
Leicester Telegraph Office was a busy centre with numerous 
clerks sending and receiving information on double sounders or 
single needle instruments.  The continuous clatter of needles 
and sounders left me wondering how each individual operator 
could decode his particular messages.  All the Morse operators 
were male and the only females in the office pre-war were the 
girls on the telephone switchboard, this was a plug and cord 
system of connections.  Little forms were available in a lobby for 
the public who could hand write a short message and have it 
sent to any postal address within easy reach of a main centre, it 
would be dispatched, decoded and a hand written duplicate 
sent by messenger, usually a boy on a bicycle.  The charge was 
so much per word and they were not cheap. 

The time signal was a most important procedure, at one 
minute to the hour all work stopped (09:00 or 10:00, I can’t 
remember) silence reigned and at the signal from the chief clerk 
the operators coded out the time signal to all the signal boxes 
and main offices.  It was railway time, the only regulated time 
prior to the BBC time signal and not every employee had a 
wireless set or even a watch.  The signal box clock was an 
important piece of furniture.  A Guard was issued with a watch 
but not a driver. 

THE SIGNALLING MESSAGES 
Whilst the Communication system seems primitive by 
comparison with today so in effect was the train signalling.  The 
message to the driver was the semaphore arms of main running 
and shunting signals.  After dark the signal lights were generally 
given by oil lamps that had to be replenished by a lamp man 
and the wicks trimmed on a weekly basis.  

It was labour intensive and the lamp man would have to walk 
the tracks and climb the signals carrying the heavy paraffin filled 
lamps.  For those signals not visible from the signal box the oil 
lamps would be electrically indicated and if the light went out 
an alarm would sound to alert the signalman.  The electrical 
circuit from a battery at the signal was through a pyrometer in 
the top of the oil lamp, the heat from the flame causing 
expansion and a contact to be made and the current to pass via 
a line wire on the pole route to the indicator in the signal box.  
These were vulnerable circuits as so much depended upon the 
lamp man’s attention, if his adjustment produced a smoky flame 
from the wick this could cause dirty and oily contacts.  

The lineman would then be called with a need to clean the 
contacts and adjust the wick.  Often to save line wires the 
indication of the signal lights on one line or on one side of the 
box would be in series and the warning would not identify which 
lamp needed attention so it was a case of walk to find out.  The 
semaphore signal arms that were out of the signalman’s view 
were also detected in both the on and off positions by a circuit 
control box attached to the post with a rod connected to the 
arm.  Again the electrical circuit would start from a battery at 
the signal and then pass via a line wire on the pole route to the 
indicator in the signal box. 
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SIGNALLING PRE WWII  ON THE MOVE …. 

New appointments to strengthen 
Crossrail Board 

Crossrail Limited today announced two new Non-Executive 
appointments to the Crossrail Board, strengthening it further 
to help deliver the major new railway for London and the 
south east. 

Former Hong Kong MTR Managing Director Phil Gaffney 
and former Managing Director of Transport for London (TfL)  
London Rail Ian Brown CBE will join the Board on 1 April 
2011.  Crossrail Chairman Terry Morgan said “I am delighted 
that Phil Gaffney and Ian Brown will be joining the Crossrail 
Board.  Crossrail continues to make excellent progress and 
these two new appointments will bring considerable railway 
operations experience and help inform future decisions about 
signalling, timetabling and the integration of Crossrail services 
with the existing National Rail and Tube networks”. 

“Phil Gaffney has a wealth of experience from overseeing 
the operation of the Hong Kong MTR, one of the world’s 
busiest metro systems, and has extensive knowledge of 
delivering major infrastructure improvements and procuring 
new rail signalling technology”. 

Phil Gaffney retired from Hong Kong MTR Corporation Ltd 
as Managing Director – Operations and Business 
Development in 2005.  After initial training as a Signalling 
Engineer with British Railways and positions in Scotland and 
London, Phil Gaffney moved to Hong Kong MTR in 1977.  
During 28 years with Hong Kong MTR he held various 
Engineering positions before being appointed as Chief 
Engineer Operations in 1993.  As Operations Director, from 
1998 to 2003, he formulated and implemented a major 
initiative to improve reliability to the railway and reduce 
operational costs.  This was achieved successfully, with MTR 
becoming one of the most reliable and efficient metro 
systems in the world.  He played a major part in the part 
privatisation of the company and its listing on the Hong Kong 
Stock Exchange.  Phil Gaffney now acts as an independent 
engineering consultant to the rail industry. 

“Ian Brown has vast railway experience and has 
successfully overseen the major upgrade and expansion of the 
Docklands Light Railway and London Overground including 
the £1bn transformation of the East London Line.  His 
knowledge of railway operations in London and the south east 
is unparalleled.” 

Ian Brown CBE stepped down as Managing Director of TfL 
London Rail in November 2010 to take up an advisory role on 
London Rail and Crossrail and will officially retire from 
Transport for London on 31 March 2011.  In a career spanning 
over 40 years, Ian has made an outstanding contribution to 
public transport and the rail industry.  His achievements 
include transformation of the Docklands Light Railway, 
establishment of London Overground, the major extension of 
the East London Line, the integration of Croydon Tramlink 
into TfL and the expansion of Oyster pay as you go to all 
National Rail stations in Greater London.  Ian Brown was 
honoured with a CBE in the recent Queen’s New Year Honour 
list for services to the railway industry. 

Any track circuits, point detection circuits and other line side 
devices all needed line wires back to the signal box.  The block and 
bell communication systems between signal boxes also required a 
minimum of three wires for each up or down line.  The signalling 
functions, even in this primitive state, therefore required a 
considerable number of places on the pole line to add to those 
required by the local and trunk communication networks.   

The power to drive most of the signalling functions I have 
indicated was derived from primary batteries and in the lower 
room of the signal boxes would be large banks of Lechlanche Cells.  
It was not until after the end of the war this started to change.  The 
battery man at Leicester had 27 signal boxes to service including 
all the line side batteries feeding lamp and signal indications.  Each 
track circuit was fed by two large Caustic Soda cells, and these 
would needed washing out and renewing roughly every twelve 
months.  It was a never ending routine.  Maintenance in those early 
days was certainly labour intensive.    

1938 
War clouds were gathering.  Hitler was on the march in Europe It 
was obvious Germany was building a modern air force and army far 
superior to Britain and France.  The Nazis had marched into Austria 
and were now threatening Czechoslovakia.  Chamberlain came 
back from a humiliating meeting with Hitler in Munich, waving a 
piece of paper and saying "Peace in our time".  There was almost a 
hysterical wave of relief throughout the nation – so great was the 
fear of another war only twenty years after the last one.  Hitler 
marched into Czechoslovakia with impunity.  It was then that it was 
realised that a European war could not be very far away. 

Air-raid precautions were pushed ahead.  Years of neglect 
could not be overcome; one year was much too short a time, but it 
helped.  It helped to prepare the nation mentally for what was to 
come. We now saw searchlights probing the sky at night (they 
proved to be useless against night attack), sand bags and 
protective structures around key points, underground shelters for 
vital control systems on the railways, the duplication of 
communication channels.  Diversionary routes signalled. 

Gas masks were issued to the whole of the population, 
Anderson shelters were issued to households in vulnerable target 
areas.  Windows were pasted over with sheets of strong cellophane 
to prevent splintering in blast, each household had to improvise 
black-out shutters or curtains, no light must be seen outside.  Air-
raid wardens were organised for each street, evacuation plans for 
children were prepared and ration books printed and issued.  It 
was a year of living on the brink; the tension could be felt. 

1939 
Hitler marched into Poland, his air force devastated Warsaw.  War 
was declared that fateful Sunday, September 3.  I was with the 
installation team in Leicester North signal box on air raid 
precaution work, the signalman had brought his radio, far from 
portable and not allowed in the box, but it was a special day and 
we heard Prime Minister declare, “We are now at war with 
Germany”.  No one spoke--- the silence was interrupted, it was the 
ring of a block bell signalling a train.  Just get on with the job! 

Ray can be contacted at meb.ray.brown@googlemail.com. 
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Howard 'BUSTER' Worsley 
Monday, 1 June 1964.  Having been successfully interviewed by 
Michael Wheat some weeks earlier, I presented myself at 08:30 
at the East Drawing Office of the Chief Signal Engineer's 
Department of London Underground at Earls Court.  I was taken 
to the Modernisation section and introduced to my Section 
Leader, Buster. 

During the following months I embarked on the training 
course which was then held at Hammersmith Town Hall, by 
Freddie Meager.  The course was mornings only and in the 
afternoon we were supposed to do useful work back in the 
office.  However, Buster was very insistent: 'make sure you 
understand what you were taught this morning'.   

Talking to my colleagues over the years including this week, 
they all said the same: “Buster was my first contact with the 
Underground Drawing Office and he always insisted that we 
understood our training” 

To many of us, Buster was the face of Underground 
signalling and also of the IRSE.  He told many tales of the 
conventions and encouraged us to join the IRSE which I did.  He 
was always ready to answer our queries and tell us the reasons 
behind the signalling design decisions. 

Following retirement, he returned as a consultant and 
continued to offer us the benefit of his long experience.  In later 
years, he and Jean acquired many holiday timeshares and they 
spent nearly as many weeks abroad as at home in Molesey. 

He loved to tell a story about the time he was stopped for 
speeding and had to spell his name to the police office to write 
down. Name? WORSLEY.  Address?  42 WOLSEY Road, East 
MOLESEY.  At this point, the officer gave up trying to spell and 
let him off with a caution! 

Buster and Jean had no children but always numerous dogs, 
cats, birds and goldfish, which all got listed on the Christmas 
cards.  At his funeral there were some 40 to 50 friends and 
neighbours including 11 colleagues from London Underground.  
Sadly, there are fewer of us left these days and some couldn't 
attend due to the short notice. However he will remain a signal 
department and IRSE legend for many years. 

Mike Crosbie 
 
Howard Worsley joined the IRSE as a Member in January 1965 
and remained a member until he died on 13 February 2011.  He 
was, for many years, a member of the General Purposes 
Committee of the Institution and organised a number of 
international conventions and also the dinner dances which were 
so popular.  My first recollection of Buster was seeing him 
walking down a windswept sea front in Zandvoort in the 
Netherlands in May 1974, waving his arms madly to welcome 
me as a rather young (by a factor of 2, I think) attendee at Victor 
Smith’s convention.  Who can forget the trials and tribulations of 
Buster arranging for a grand piano to be ordered and delivered 
to hotels where the dinner dance was being held, to say nothing 
of the “cash-in-hand” payments always required for the band.  
Together with his wife Jean, he was a strong supporter of the 
Institution and I, like many other members, will miss him.  

Colin Porter 

Peter Scott 
A few months ago we lost a very 
dear friend, namely Peter Scott.   
He was a true gentleman and was 
a first class signalling engineer. 

Most of his working life was 
with British Rail, starting out in 
the capacity of Signalling 
Technician at the old box at 
Ashford, Kent, followed by a spell 
at Guildford then onto the role of 
Technician Officer at Victoria 
Signalling Centre and finally 
Three Bridges.  He joined the 
Systems Group at Southern 
House Croydon in 1991 - still with 
BR - and remained there through 
privatisation of the railways when 
(via SCUK) he became a 
Westinghouse employee.   

In the fluid times that railway 
employment had become, Peter 
finally moved to Railtrack/
Network Rail at Waterloo as a 
Design and Construction 
Engineer in Major Projects and 
Investment where he stayed until 
his retirement in 2011. 

Whilst at Croydon, Peter was 
instrumental in forming a “self-
help” group of people with the 
aim of qualifying for IRSE 
membership through the passing of the various study modules.  
After he qualified, Peter became the tutor – a role he will be 
dearly remembered for by all who attended his IRSE Study 
Groups after work.  He was a very patient and considerate man 
who always put the student first – going to great pains to 
ensure that everyone understood the subject.  He had that 
knack of spotting the “lost soul” and helping them along.  He 
never let anyone get left behind.  His delivery of signalling 
knowledge, together with his study material was first class.  His 
style was “eccentric” but many of us owe it to Peter’s 
enthusiasm for “showing us the way” through the complexities 
of signalling. 

Peter also contributed to the IRSE NEWS with many articles 
and was a regular visitor to IRSE conventions. 

Railways were always in his blood.  As a youth he spent 
many weekends assisting the volunteers and staff on the 
Romney Hythe & Dymchurch railway – a relationship he was to 
rekindle upon retirement. 

He was a charming and engaging person.  He was also a 
very generous man.  It has come to light that when he bought 
a new car, the old one was donated to charity.  That was Peter 
all round.  The world in general, and the world of signalling, in 
particular, is a sadder place without him. 

Rest in peace, Peter. 
From his friends in Signals & Telecomms 

Peter Scott: 
(above)  in Victoria Signal Centre 
where he was a Technician Officer - 
15 Oct 1983  

(below)  more recently, receiving his 
IRSE Merit Award 
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IRSE MATTERS 

1. One of ProRail’s first observations was that “Signals are Key to 
Everything”, always something that goes down well with an IRSE 
audience.   

2. Optimum traffic flow requires signals to be spaced at short 
distances, if needed 100 m apart, so every train releases its route 
for a next one quickly.   

3. A smooth flow of traffic even when trains bunch up, and speedy 
recovery of perturbations also requires short signal spacing.   

4. In designing a line, signal placing should be as restriction-free as 
possible.   

5. Speed is essential, but avoiding slower speeds is more important 
than high maximum speeds.   

6. Short dwell times are essential, as are rapid turnaround times at 
terminal stations. 

That is really all there is to it.  Of course the Japanese also have their 
stabling yards, depots and workshops and the tracks and point work 
to get to and from them.  But first and foremost, the principle is to 
keep it simple and concentrate on the essentials.  All frills cost 
money, require maintenance and are a source of disturbances.  “If it 
is not there, it cannot  break”.  And therein lies the lesson for our 
railways it would appear.   

In contrast, Vincent points out that Dutch requirement 
specifications for a layout read like long wish lists with endless 
restrictions.  Some of the examples quoted are:  

 Additional point work for various scenarios to handle 
disturbances;   

 Additional crossovers to cater for possible future timetables;   

 Bi-directional working on all tracks, even when four tracks are 
available, to overtake defective or slow trains;   

 Braking distances based on worst-case performance of each and 
every train (as designed decades ago);   

 Maintaining existing functionality;   

 Future proofing of everything.   
Of course all these requirements have their backgrounds and historic 
justifications.  But together they result in overly complex systems, the 
consequences of which are seldom analysed.  In short it leads to a 
very expensive infrastructure, which paradoxically is hardly able to 
deliver the required performance anymore. 

So how does this affect signalling?  The engineers sent on the 
study trips to Japan noted that the Japanese had no qualms about 
placing a signal almost everywhere, including places where Dutch 
engineering rules would never allow this to be done.  Examples are 
directly in rear of the platform, just in advance of a level crossing, 
after a set of points etc.  Secondly the layout appeared much less 
complicated, with almost no bidirectional working, much less points 
and crossovers and much simpler station throats. 

When they discussed our engineering rules with their hosts, the 
simple question returned was “but how can you possibly position a 
signal anywhere then?” 

In adopting the Japanese principles, the first rule of thumb was 
“just position all the signals you need to optimise traffic first, and let 
the other technical systems follow from there” (as opposed to today 
where e.g. an overhead sectioning or level crossing can prevent 
optimal signal spacing).  And “do not worry about trains stopping at 

Signals are Key 

By Wim Coenraad  

 

SIGNALS ARE KEY 
ProRail has been looking at Japanese railway practices for 
some time now, in an effort to understand the “secrets” 
behind their efficiency and see how these could be applied 
at home.  In fact they had their “man in Japan” spend a year 
there and posted regular reports on his findings on their 
intranet.  In a recent presentation to the IRSE Dutch section, 
Vincent Weeda (ProRail) and David Koopman (DHV) 
explained a concept they call “Kort Volgen” which literally 
translates as “Rapid Following” and is all about shorter 
headways and less complicated lay-outs.  Something that 
should be very familiar to those of us involved with rapid 
transit systems. 

To start it off, some observations about Japanese 
performance were given; 

 On many (sub-)urban lines a slow train and an intercity 
service, both at 10 minute intervals is operated; 

 In and between cities large numbers of passengers are 
transported; 

 97% of trains operate at less than five minute delay; 

 In busy spots a train stops at a station every two minutes; 

 Signals passed at danger are extremely rare; 

 In most railways fares have not been raised since 1987; 

 Railway companies operate both infrastructure and trains 
and are profitable. 

No wonder ProRail, which has enjoyed less than favourable 
reviews of its performance by both passengers and 
parliament off late, are asking themselves “How do they do 
it?”.  The answer it turns out is surprisingly simple and has 
nothing to do with our traditional perception of white-
gloved drivers, miraculous quality management practices 
and rigid discipline.  The secret formula is keeping things 
simple and focussing on the essentials.  Not necessarily as 
an integrated railway, but as a business.  If you want to make 
more money, you operate more trains and transport more 
passengers.  That in turn requires more capacity and an 
unobstructed flow of traffic.   

DUTCH SECTION 

This article is a report on the paper given to the IRSE Dutch 
section on February 9 2011, by Vincent Weeda, Prorail and 
David Koopman, DHV.  It also borrows extensively from a 
paper in Dutch, published in November 2010 for the 
Colloquium Vervoersplanologisch Speurwerk by Vincent 
Weeda, Bruno van Touw and Klaas Hofstra, all ProRail.  
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inconvenient locations too much.  Just 
make sure they can move on quickly 
instead”. 

Short signal spacing in the direction of 
travel, is another example.  In Holland, 
bidirectional working is required virtually 
everywhere.  But what does it really get 
us, is the question Vincent asks.  In 
disturbed situations, following an 
accident, more often than not, both tracks 
are blocked.  If we want to drive past a 
stranded train, we disturb the traffic in the 
other direction and defective trains can 
(or should be able to) be removed fairly 
quickly anyway.  It is an eye-opener to see 
how much simpler the layout becomes if 
we abandon bi-directionality.  Signal 
placement is simplified dramatically, 
control systems and algorithms become 
simpler, drivers and signalmen have 
better overview and situational awareness 
etc. 

A typical Japanese layout has much 
less points than ours.  Points can give 
flexibility in disturbed situations, although 
“only to a degree” as pointed out in the 
discussion of the benefits of bidirectional 
working.  But this flexibility comes at a 
price.  Points eat capacity, as they limit 
signal placement options and usually 
introduce speed restrictions.  Not just 
when traversed diverging, but also due to 
induced cant limitations, standardisation 
of point types leading to requirements to 
apply only in straight sections of line etc.  
They impose restrictions on timetables, as 
they have to be traversed and require de-
rusting movements to be made regularly, 
offer the possibility for misrouting, require 
inspections and scheduled maintenance.  
They are an inherent safety risk, subject to 
wear and tear themselves but also cause 
wear to rolling stock etc.  And in the 
Japanese philosophy one should avoid 
the need for, rather than employ the 
option of rerouting. 

In employing these different “system 
philosophies”, the potential for 
simplification and cost saving appears to 
be enormous.  Compare Tokyo and 
Utrecht Central stations.  Both have a 
similar number of platforms and a 

comparable role in the network.  Tokyo 
Central has 28 points, Utrecht Central has 
280!  Both stations have uncoupled the 
main traffic streams to eliminate crossing 
moves as much as possible.  At present 
Utrecht handles 60 train movements per 
hour, Tokyo handles 180. 

In Holland most stations have a generic 
speed limitation of 40 km/h within the 
station limits.  This is due to the nature of 
the Dutch Automatic Train Protection 
(ATP), but also to limit the number of point 
type and space taken up by them in the 
complex station throats.  If we could raise 
the lower speeds on the network first, or 
instead of concentrating on higher speeds, 
that would optimise traffic flow as well as 
benefit both slow trains and InterCitys 
alike.  And it avoids the capacity penalty 
usually incurred when the speed 
differential between train types is 
increased. 

Early traffic simulations by the study 
group showed that this concept has 
promise and now the studies are being 
extended to the SAAL (Schiphol-
Amsterdam-Almere-Lelystad) corridor 
upgrade project. 

As an example, one simulation showed 
that the simple addition of a signal directly 
in rear of a platform on a station on the 
open line and leaving out the cross-overs 
traditionally found in such locations, still 
respecting all other design constraints like 
braking tables etc. would increase 
theoretical line capacity by some 29%.  
Most readers will note that this is a very 
common practice in rapid transit systems 
as it allows train to ease up to the platform 
and the train they are following is 
departing, usually referred to as platform 
re-occupation time.  Further studies taking 
into account optimised braking tables etc. 
show even greater promise but are likely 
to require some more thought on the 
implications for safety cases when 
combined with the limitations of existing 
ATP systems.  This of course led to a 
debate on the benefits ERTMS level 2 
might deliver in such system concepts. 

Any signal engineer worth his salt will 
undoubtedly be able to point out many 

potential issues with the “kort volgen” 
concept and the Dutch section audience 
was no exception.  “How many Yellow 
signals will a driver encounter in rear of a 
red signal”?  “Where do we get the 
additional ATP codes”, etc.  But is not the 
real challenge to our profession to 
investigate under which conditions a 
number of these benefits can be had, as 
they apparently are in Japan?  And why 
not examine how we can pick the “low 
hanging fruit” quickly instead of waiting 
for ERTMS to be rolled out as an enabling 
technology.  And “adopting 1954 
engineering rules to ERTMS design has 
already been shown to deliver just about 
no capacity benefit at all”, as one of the 
members in the audience remarked. 

We are perhaps left with the question 
“can it really be that simple”.  And if it is, 
why has it not been tried before.  And the 
obvious answer might be that it has, and 
successfully as well.  In rapid transit and 
urban railway settings.  So the real issue 
might be to adopt these principles on 
mixed traffic lines and break out of the 
heavy rail design paradigm.  It will be 
interesting to see how this develops and 
observe a possible application to the SAAL 
project. 

 

2 

1 

1. Signals in locations you would not find them in 
Holland, immediately in advance of a level crossing 
and before the platform. 

2. An example of 
signals placed 
closely together 

3. A comparison of 
layout complexity 
between Tokyo 
and Utrecht  

Utrecht 
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Tokyo 
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John Maw opened the meeting and welcomed 30 members and 
two guests to the meeting on Wednesday 9 February 2011 at the 
Bar Convent, York. 

John introduced Ian Bridges, Engineering Director, Signalling 
Solutions Ltd and invited him to present his paper “Smartlock 
and its Applications”.  Ian began by outlining the content of the 
talk which would be: a description of Smartlock 400 (SML400), its 
applications, a brief description of Integr8, the modular signalling 
product and a description of the Smartlock trial between Ely – 
Thetford – Norwich. 

Smartlock is a Computer Based Interlocking (CBI) designed to 
replace the now 25 years old SSI.  The main objectives of 
Smartlock are: faster response time, especially for large schemes; 
sustainable hardware; to meet the emerging demands for 
ERTMS; to make design process efficiencies; to reduce the 
physical size & footprint of the interlocking; to provide improved 
maintenance facilities and to provide easy migration from 
existing SSI installations.   

The Smartlock Interlocking consists of a Central Interlocking 
(CIXL), a Trackside Interface Communication Cubicle (TICC), and 
a Technician’s terminal and support system.  The Central 
Interlocking consists of a number of units; an Input/Output (I/O) 
sub system to communicate with the outside world, EAU 
(Ethernet Adapter Unit) cards, SAU (Serial Adapter Unit) cards, a 
computing sub-system, all necessary power supplies, power 
supply isolating switches, a fan tray and identity devices and data 
sticks.  Each central interlocking contains a number of virtual 
interlockings (VIXLs), with a panel processor system up to six SSI 
equivalents can be used and with a VDU system up to eight SSI 
equivalents can be used.  A maximum of 64 VIXLs can be used 
and each is independent of the others.  I/O is always the 
restraining factor, not the processing power or number of SSI 
equivalents.  The Trackside Interface Communication Cubicle 
(TICC) contains front end units, the Trackside Functional Module 
(TFM) Gateways, a configurable mixture of Long Distance 
Terminals (LDT) and Data Link Modules (DLM), there are dual 
power supplies for redundancy and power supply isolating 
switches.  The Support System (SSys), replaces the SSI diagnostic 
module and the SSI technician’s terminal.  It is duplicated for 
availability and uses Commercial Off The Shelf (COTS) 
components.  The Support System carries a number of alarms 
which are identifies by colour; Critical – Red, Non-Critical – 
Orange, Warnings – Yellow and Cleared – White.  There is also a 
track layout display which enables the Technician to click on a 
TFM to see its content.  Also included is an event log showing 
TFM commands & replies.  The migration from SSI to SML400 is 
relatively simple because it uses common trackside infrastructure 
(LDT’s, DLM’S, TFM’s) a common design practice (SSI evolution) 
and more crucially an existing SSI knowledge pool is still 
available.  It needs very minor data changes to convert SSI to 
Smartlock.   

Smartlock is being introduced in the UK at various sites.  
Horsham was commissioned October 2008 and involved the 
migration of three SSIs.  Network Rail ISRP approved the system 
at the end of the six month pilot and it completed 22 months of 
fault free service in August 2010.  The generic safety case with 

restrictions was obtained & SSI interlockings removed April 
2009.  Southampton is currently being designed for re-lock of 
five relay interlockings and the equipment is currently being 
commissioned on site.  East Kent which will be controlled from 
Gillingham is to be commissioned Christmas 2011.  It consists of 
one Smartlock covering 65 miles of railway.  Bletchley will have 
one Smartlock at Rugby SCC and at present mobilisation has 
started and site set up established with commissioning due at 
Christmas 2012.  Smartlock has also been commissioned in at a 
number of sites abroad, mainly in Holland and Belgium. 

Ian then gave a description of their modular signalling 
Integr8.  It is based on a Smartlock VIXL application and it uses 
SSI data to define its interlocking functionality.  The interlocking data 
can be sub-divided into a maximum of 64 virtual interlockings, 
and two TICCs can provide up to eight trackside ‘A’ and ‘B’ data 
links connections.   

Along with the Integr8, SSL, in conjunction with Dorman, is 
also developing a signal post enclosure with an integrated light-
weight signal.  The signal uses a low power LED aspect (5 W), 
which also includes JIs and PLS.  The built-in enclosure housing 
includes AWS transformers, TPWS, relays and line-side cable 
disconnection points (Plug couplers).  The whole housing is easy 
to transfer to site and the base can be fitted without the need to 
fit the signal post.  Further innovations in Trackside Housings 
have been developed.  They are low cost REB enclosures to 
house all trackside control equipment, they have better 
insulation, naturally assisted ventilation systems to replace air-
conditioning, hence reduced power consumption, each housing 
contains E&P, telecoms and signalling equipment (including level 
crossing functionality), it has standardised self contained racks 
and plug couplers are used through-out.  Proposed future 
innovations to reduce cost include, for Telecommunications plug 
coupled operational phones, sharing signalling cables for voice 
communications and mobile phone technology for railway 
applications.  For power supplies the use of low power 
equipment, alternative power solutions for local battery power 
supplies (wind, solar, rail vibration etc.).  A brief description of 
the Ely – Thetford – Norwich (ETN) scheme followed which 
involved the renewal of signalling, telecoms and power assets 
between Ely and Norwich.  It will provide SSL Modular Signalling 
solution (Integr8) to replace absolute block mechanically 
signalled system, with the control moved into Cambridge PSB.  
Level crossings will be converted to a mixture of AHBC and  
MCB-OD (Manually Controlled Barriers – Obstacle Detection).   

The conversion of all mechanical points and re-control, the 
replacement of all mechanical signals with Dorman lightweight 
signals and all existing four foot equipment, the continuation of 
the provision of safety approvals, product acceptances and 
derogations for the SSL solution, the Project also includes P-Way 
and Recovery/Demolition works by others.  The commissioning is 
scheduled for October 2012. 

Those involved in the question and answer session were 
Helen Sumbler, Bruce MacDougall, Richard Parker, Quentin 
Macdonald, Bob Curd, Robert Anderson and Ian Kershaw.  The 
vote of thanks for an informative evening was given by John 
Maw. 

YORK SECTION 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 166  |  APRIL 2011  21 

 
The Midland & North Western Section committee meeting followed by an exiting 
evening presentation was held on Tuesday 11 January 2011 in the Unipart Rail Office, 
Crewe.  Section Chairman, Paul DuGuay, introduced and welcomed Mark Craney and 
Jon Hayes, Ansaldo STS, UK.  He then invited Jon and Mark to present their joint paper 
on “Cambrian Lines ERTMS- Technical Solution”. 

Jon’s presentation described the existing arrangement on the Cambrian line, goal 
and objectives, overview on different levels of ERTMS and the Train System 
requirement.  The existing Cambrian line is a single line section of about 215 km with 
passing loops and train operated points.  This section was operated by the Radio 
Electronic Tokenless Block system from Machynlleth with the added complexity of 
numerous types of Level crossings.  The main goal of the project was to use ERTMS to 
re-signal the Cambrian Lines, maximising opportunities for informing and de-risking the 
subsequent national roll-out of ERTMS and improving operational safety and 
performance on the route.  

The key objectives of the project were to: 

 Implement an ERTMS level 2 train control system  
(without line-side signals); 

 Ensure the products, processes, standards & procedures that are developed for the 
Cambrian project inform and can be reused for the national implementation of 
ERTMS; 

 Renew the existing signalling and train control systems on the Cambrian Lines and 
the passenger trains operated on the route; 

 Demonstrate freight operation under ERTMS control by fitting at least one 
locomotive and operating it on the Cambrian Lines; 

 Ensure the operational performance of the route, and the safety, reliability and 
maintainability of the infrastructure and trains fitted are at least as good as pre-
project levels.   

During his presentation, Jon explained various levels of ERTMS and illustrated the basic 
concept and working arrangement of ERTMS level 2.  His effort to describe the 
principles of the ERTMS and a pictorial presentation of the train running in a safe 
manner was excellent and very well accepted by the audience.  The ERTMS currently 
features two basic components:  

 GSM-R- Based on the Global System for Mobile communications standard, but using 
different frequencies belonging to the railways; 

 The ETCS (European Train Control 
System) - A train-based computer, the 
Eurocab, compares the speed of the 
train as transmitted from the track with 
the maximum permitted speed and 
slows down the train automatically if 
the latter is exceeded. 

In the concluding part of his presentation, 
Jon explained about the fitment of the 
ERTMS on class 158 DMU train and class 
37 locomotives as per the objectives and 
mentioned the interfacing arrangement 
between driver and the ERTMS.  He also 
described different operating modes, 
onboard architecture and Driver Machine 
Interface integration in the cab desk.  

Mark then took over from Jon and 
explained the ERTMS system schematics 
and the infrastructure orientation with the 
control system.  He narrated the entry/exit 
transition and how this is achieved with 
the use of Balises.  He presented 
beautifully the operation concept of 
ERTMS and highlighted some key features 
achieved on level crossings for Cambrian 
section as; 

New CCTV monitored MCBs 
(Manually Controlled Barriers) 
These four crossings are now supervised 
by the interlocking and fully controlled 
by ERTMS movement authority.  No 
Movement Authority is issued until the 
gates are closed and the signaller has 
operated ‘Crossing Clear’ control; 

AHB (Automatic Half Barrier 
Crossings) 
Barrier indications will be displayed on 
RCC Control desk.  A predefined 0 km/h 
Temporary Speed Restriction can be 
operated by the signaller in the event of 
failure – this will be supervised by 
ERTMS; 

TMO (Train Man Operated) 
Low speed will be supervised (10-15 km/
h).  Local plunger will be used to 
operate the crossing, and white light 
displayed to the driver; 

MIDLAND & NORTH WESTERN SECTION 
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AOCL, ABCL (automatic locally 
monitored crossings) 
Low speed will be supervised (speed 
depending on assessments); 

Other Crossings (Open, User 
Worked)  
No ERTMS integration.  GSMR Voice will 
be used for emergency stop if needed. 

The northernmost section of the Cambrian 
line is now controlled from Machynlleth 
Control Centre (RCC) with the help of the 
centralised axle counter system working 
through the Fixed Telecommunication 
Network.   
Key features of the RCC are: 

 Route setting; 

 Train describer;  

 Control and monitor of signalling 
equipment;  

 Automatic reporting to TRUST; 

 Temporary Speed Restriction 
management;  

 Possession management;  

 Event, alarms, reporting; 

 AHBC indications; 

 Status of crossing phones. 
In conclusion both presenters were 
delighted to mention the commissioning 
of ERTMS Level 2 on the first section of 
the Cambrian line with Level Crossing 
upgrades, new train detection, points 
becoming powered and remotely 
controlled, Class 158 trains and Class 37 
locomotives are fitted with ERTMS 
equipment.  They have also highlighted 
about the completion of Journey times 
simulations, Reliability modelling and 
mentioned about ongoing Reliability and 
Maintainability trials. Detailed safety case 
being prepared using up to date methods 
of analysis.  The challenges and the 
lessons learnt during the lifecycle of this 
scheme will be very useful and will be 
reused for the national implementation of 
ERTMS. 

Jon and Mark answered many 
questions raised by the engineers.  Paul 
gave vote of thanks for this interesting 
paper on new technology.  Special thanks 
to Unipart Rail for the arrangement of the 
day. 

Tapas Kumar Haldar 

 
Careers education – young people deserve better 

Issued by the Royal Academy of Engineering on behalf of Education for Engineering 

Engineering is ‘almost invisible to young people’ because of inadequate careers 
education and guidance, the UK’s engineering profession has warned. 

Education for Engineering (E4E), a group made up of 39 UK engineering 
bodies (including the IRSE), has issued a policy statement providing 
recommendations to Government on how the careers system in England can be 
improved to ensure young people are fully informed about the breadth of 
engineering career opportunities available to them.  

E4E has welcomed the proposal by the John Hayes MP, Minister of State for 
Further Education, Skills and Lifelong Learning, for the formation of an all-age 
(13yrs+) independent careers service (November 2010). 

However, the Government’s Education Bill removes the duty on schools to 
provide general careers education for young people.  E4E believes this could 
reduce the number of students being aware of the opportunities engineering 
provides as a potential career.  

E4E’s policy statement makes five recommendations to Government for 
improving the way careers education, advice and guidance is delivered and 
provided in schools and colleges: 

 A statutory entitlement for young people in England to receive lessons in 
careers education as part of Personal, Social and Health Education; 

 The need to demonstrate competence in the teaching of careers education 
as part of the professional standards for qualified teacher status; 

 The use of real-life science and engineering examples in lessons with 
careers awareness embedded in the curriculum; 

 Improved access to local and national labour market information for schools 
and colleges and closer links with local employers; 

 Specialist science, engineering and technology advisors in careers advisory 
agencies - echoing the recommendations of the careers profession 
taskforce. 

Along with these recommendations, the engineering profession is committed to 
working together in coordinated activities to support the national careers 
information, advice and guidance services.  

Dick Olver FREng, Chairman of BAE Systems and Chair of E4E said: “Young 
people often do not make the connection between the mobile phones they use 
or the computer game consoles they play on a daily basis and the engineers 
who created them.” 

“We need to better inform our children and young adults about the value of 
engineering and the exciting career opportunities an engineering background 
can afford.  Better careers education in schools and an improved professional 
independent careers service, that advises young people of the many routes into 
engineering will improve this situation.”  

“We must make sure that young people are fully informed about the 
exciting opportunities afforded by a career in engineering so that we will be 
able to meet the growing needs of our industries as we continue to re-balance 
the economy.”  

TARGET THE PROFESSIONALS - ADVERTISE IN IRSE NEWS 
To advertise call Claire:       +44(0)20 7878 2319  e-mail: Claire.Barber@tenalps.com  
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signalling in the country we are going to visit on the next 
convention but actually telling us nothing to enable us to 
understand what we are about to see.  For example (and this is 
not intended to be a criticism of the appropriate President), 
before our visit to Thailand we got a Paper describing the 
economic future of the Thai State Railways, with no mention of 
the type of signalling we were about to see or the meaning of 
the main signalling  aspects.  The same seems to apply to the 
Paper on Singapore – a very interesting Paper on integration of 
systems but no information on the type of signalling we will be 
looking forward to seeing on the convention visit to Singapore 
and Malaysia. 

     Can I ask that all future presidents make sure that when 
arranging for a Paper to be presented before their convention, 
that it does describe the signalling that the attendees will be 
looking at and that not all visitors will be knowledgeable and will 
need some sort of guide before they set out for the visit.  (This 
equally applies to a convention to the UK, many of our North 
American visitors will not understand route signalling and how 
the UK does sometimes get mixed up or confused with speed as 
well!) 

     I shall look forward to reading on my home computer in 
Melbourne, an electronic version of the Paper that will be 
presented before the 100th year convention in London and 
learning about all the signalling aspects that I have forgotten 
about! 

Tony Howker 
Melbourne, Australia 

FEEDBACK 
Dear Editors 
Advance Papers and Associated Matters 
Many years ago, the Institution used to print advanced copies of 
Papers and mail them out to members (for a small fee) so that 
they could be read before the presentation and assimilated.   

This also gave those members who could not attend the 
presentation in London, the opportunity to frame questions to 
be put to the author on their behalf by the Hon Secretary (Chief 
Executive these days) and the answer would be given at the 
meeting and maybe  even returned to the questioner by mail 
before finally be written in the proceedings.  This system 
appeared to work to the satisfaction of the membership and 
honour was satisfied by all parties! 

When the IRSE NEWS began to be published at frequent 
intervals (mostly monthly during the UK winter months), in the 
interests of economy, the IRSE NEWS began to publish advance 
copies of the Papers about to be presented and  stopped the 
production of separate advanced copies.  This worked OK for 
UK based members, where with a bit of luck mail deliveries were 
not too long in time, but for overseas members the system does 
not work.  For more than three years now, my copy of the IRSE 
NEWS containing the Paper that is going to be presented 
arrives some two or three days after the event thus robbing me 
of the chance to ask pertinent questions of the presenter.  What 
makes it worse is that due to the marvels of science I am now 
able to (belatedly) watch a video copy of the presentation, but 
unfortunately not able to see the presenter answer my question 
that I would have put had I received my copy of the IRSE NEWS 
in time!  

Perhaps with the wonders of modern communication system, 
I ought to be able to read the next Paper to be presented 
(complete with pictures/diagrams) on my own computer screen 
before I see it in the IRSE NEWS. (After all, I read many weekly 
railway magazines on my computer after being sent an e-mail 
informing me that they are available to download from a  
web-site).  Would the IRSE management consider arranging for 
this to happen and thus allow overseas members the ability to 
join in the presentation with questions as they once used to do? 

On an associated matter, I would like to raise another point.  
On the convention visit to Tours in 1990, future presidents 
(Robin Nelson, Brian Heard and myself) bemoaned the fact that 
we were looking at aspects on the SNCF and didn’t quite 
understand what we were looking at and it would have been 
useful had we been presented with some information on the 
signalling we were observing before the convention had started.   

From this discussion came the obvious answer, the last Paper 
of a President’s year would be about the signalling that was 
going to be looked at the next international convention.  So it 
was decided such that the last Paper of Brian Heard’s 
programme of Papers was about Italian Signalling and the 
aspects that would be encountered on a convention visit to Italy, 
and the last Paper of Robin Nelson’s Programme was about 
American Signalling before the convention visit to Washington, 
USA.  And so it continued.  

However, it has become apparent over the past few years 
that this idea seems to fallen by the wayside (no pun intended).  
We seem to be getting Papers purporting to be about the 

CURIOSITY CORNER 
CUNNING CONCEPTS, CAPTIONS AND 
COMMENTS CONSIDERED 
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IRSE LICENSING 
 

Licensing Scheme active in Taiwan 
In 2010, Taiwan High Speed Rail Corporation (THSRC) were keen 
to get IRSE licensing active in their company.  The main difficulty 
in getting started was that they did not have any trained staff 
who could deliver the scheme.  PM Training and Assessing Ltd 
(PM T&A) came on board at this point and came up with a 
unique solution to this problem.  As they are registered with the 
SQA awarding body to deliver the A1 Assessors Award, as well 
as approved as an IRSE Assessing Agency, they agreed to train 
up ten THSRC staff to be workplace assessors as the first step to 
the scheme being active. 

In September of the same year, PMT&A went to Taiwan and 
provided three days of training to ten THSRC supervisors who 
had a good command of English and had the technical ability to 
be A1 assessors.  They were duly trained in good assessment 
practice and the IRSE procedures.  The trainee assessors were 
then set the task of doing 40 workplace assessments for the 
Maintainer & Fault Finder licence.  The assessors worked 
extremely hard to complete the assessments in the six-week time 
frame between visits. 

Six weeks later competence assessors from PM T&A visited 
Taiwan to carry out the competence assessments and check the 
workplace assessments.  At the same time all ten A1 assessor 
candidates were assessed for their A1 certificates.  

Back in the UK, PM T&A processed all the licences and A1 
applications, and all forty IRSE candidates have now received 
their licences, and all ten assessors were successful in achieving 
their A1 certificates.  These IRSE licences are the first to be 
issued in Taiwan.  THSRC are now looking at expanding the 
licences to other staff and the two companies hope to work 
together in the future. 

 

 

(right) 
Pam Martin, Assessing Agency Manager for PM T&A, presenting Jason Chen with 
his IRSE Licence.  Also pictured is Wiley Chang (candidate) with Chris Huang, the 
Project Manager for IRSE Licensing at THSRC. 

(photo:  PM T&A) 
(below) 
The ceremony of Licences awarded to the first batch of candidates by THSRC: 
Chin-Der Ou (CEO),  Alex Chang (CHIEF OPERATION OFFICER), Uli Dobler (VP), 
Gavin Tsou (AVP).   (Candidates: Alex, Cutter, Sting, Peter, James, Stanley ) 

(photo:  THSRC) 

NEW Assessor Qualifications 
- now suitable for those assessing any qualification both  

National and in-house qualifications

NEW ‘Internal Quality  
Assurance’ Qualification

- for those who monitor assessment quality  in their organisation 
 

IRSE Assessing Agency
-we cover most licence categories 

 
For more information see our website

 at www.pmtanda.co.uk or contact us on 
enquiries@pmtanda.co.uk 

or 07976 797 107
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MEMBERSHIP  MATTERS 

ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Fellow 
Thiel M Frauscher Sensortechnik  Germany  
Walenberg F T Walenberg Rail Assessment Netherlands  

Member 
Choi S Gyeongin Engineering Co South Korea  
Groothuis G         ProRail  Netherlands 

Associate Member 
Cornes E  Network Rail  
Korndörffer J C L Nederlandse Spoorwegen Netherlands  
Lewis M D Deltarail Group   
Persaud S C Atkins Rail  
Rake S M Siemens Australia  
Schoonakker P Lloyd's Register Rail Europe  Netherlands  
Sharma A K Halcrow Consulting India  India  
van der Geer R Siemens Netherlands  Netherlands  

Accredited Technician 
Downham J J Telent  
Okafor O London Underground  
Wintz J London Underground  

Associate  
Campagna A Ansaldo STS  Italy  
Hughes P Derwent Group   Australia  
Migale P Serco Docklands  
Puppala D R Network Rail  
Richardson  A S Rail Control Systems  Australia  
Sandu D Thales Rail Sig. Solutions  Canada  
Sing H Invensys Rail Australia Australia  
Smith A G Eldin Management   
Stead A Invensys Rail  
Stissi A Ansaldo Rly Sys Tech Service China  
Williams H Rail Corp Australia  
Zamparelli M Sky‑Technology  Italy  

Student 
Kumar P Y Invensys Pty  Australia 
Lai K K‑T Invensys Rail Australia 
Lau J Invensys Pty  Australia 
Milburn C Aurecon Australia 
Mohammed A M OTIS Saudi Arabia 
Wesson J Network Rail 
  

TRANSFERS 
  

Member to Fellow  
Furse A J Altran‑Praxis 
Shepherd A C Rail Accident Investigation Branch  

Associate Member  to Member  
Firmstone J Rail Corporation  Australia  
Menon A London Underground  
Smith S B Formerly Jarvis Rail  
Stevens A G Queensland Rail Australia  

Associate to Member 
Lockyear A Thales Rail Signalling Solutions  
Mayo G The Railway Engineering Co 
Miller C S Serco Docklands   

Accredited Technician to Associate Member 
Dawson  A TICS  

Student to Associate Member 
Ho W S Ansaldo STS Malaysia  
 

RE-INSTATEMENTS 
Clark S J 
Hogan C B 
Ronanki D K 
 

RESIGNATIONS 
Green G R 
 

DEATHS 
It is with great regret that we have to announce the 
death of the following member: 

Worsley H Member 
 

Engineering Council registrations  
The following member was recommended for EC 
registration: 

Final EngTech 

Wakankar M Associate Member  

Current Membership Total is 4734 

2011 IRSE Professional Exam 
Please remember that the deadline by which we must receive your application to sit this year’s Exam is 30 June.   

Forms are available to download from the IRSE website at www.irse.org. 
Please note that applications can only be processed from those who are fully paid up members of the Institution at the 

time of applying. 



RECRUITMENT     
To advertise call Claire:       +44(0)20 7878 2319  e-mail: Claire.Barber@tenalps.com  

Project & Design Engineers – Signalling
c.£20,000 – £55,000 depending on experience • Nationwide
Network Rail is at the heart of revitalising Britain’s railway and we are involved in some of the most ambitious
and diverse ventures the UK has ever seen. Signalling is central to these ambitious plans, where you could be
working on some of Europe’s biggest civil engineering projects. 

We’re currently looking for a range of experienced and motivated Project and Design Engineers nationwide
with expertise in Signalling. As a Design Engineer with a relevant IRSE Designer’s Licence, or a talented
Project Engineer, this is a unique opportunity for you to be involved in work that will shape the future of
the industry. And while you’re helping us to succeed, we’ll make sure you have the benefits and training
you need to thrive too.

For more information and to apply, please visit our website and enter IRC438538 in the keyword
search box.

networkrail.co.uk/careers

Designing the future of our network
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