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NEWS VIEW 158 
The IRSE ITC 

The IRSE International Technical Committee (ITC) aims at developing prospective 
thinking and making practical proposals on key technical issues and opportunities within 
the industry in the S&T world.  

This committee comprises senior participants drawn from very diverse national and 
industry backgrounds, working in the railway, suburban and metro business. 

ITC communicates with the industry and interested parties through the publication 
of reports and of technical articles published in several languages available from the 
specialist press, as well as on the dedicated website www.irse-itc.net. 

With the fast evolution of the railway in the technical, responsibility-share and 
economical field, ITC offers a special place where the sector shares views and ideas. 

The specific positioning of this committee inside the IRSE allows members to debate 
with a maximum of transparency and frankness far from immediate commercial 
preoccupations. 

Topics such as driverless and unattended operation of trains, ERTMS operational 
experience and prospective views or even reduction of cost in signalling are discussed 
within ITC and published in IRSE NEWS. 

The present article on “ATO for Main Lines” included in the present IRSE NEWS is a 
good illustration of the ITC work. 

This article gives an overview of what ATO is for non-familiar readers, shows that the 
needs of central parts of suburban lines and metro lines in terms of headway become 
quite similar and investigates how CBTC metro techniques can give an adequate answer 
to this new problem. 

Christian Sevestre 

Front Cover:   (relates to the QR article page 6)  
"Block Limit Boards", LH 15 on the Up Main Platform at Longreach and LH 17 on the Up 
Loop.  Longreach is approximately 600 km west of Rockhampton and the limit of train 
working.  The train is the twice weekly service from Brisbane which takes around  
24 hours to complete the journey of some 900 km. The route is electrified at 25 kV from 
Brisbane to Emerald but the train is diesel hauled for the whole of the journey.  
     Note the use of road traffic signal posts for good sighting where cleaning of any 
equipment is not needed!  Even out in the wilds of Western Queensland, the locos are 
fitted with ATP which is also connected with the DTC system such that a train cannot 
exceed its authority.  
                    Photo: Tony Howker  
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INTERNATIONAL TECHNICAL COMMITTEE 

Many previous articles have described Automatic Train Operation 
(ATO) for metros, either in general, or focussing on a specific 
metro network or line, or a new technology. 

However, the possibilities that ATO could bring to Main Line 
Railways have seldom been presented in the trade press.  This 
article is intended to address this shortcoming. 

Terminology 
For readers that are not familiar with signalling and railway 
operating terminology, there are different types of Automatic 
Train operation (ATO), that mostly apply to Metro Railways but, 
as we shall show in this publication, are becoming more and more 
applicable for suburban and main lines operation. 

In short, Automatic Train Protection (ATP) makes the train 
stop safely when needed.  ATO is all about making the train go.  
The business case for ATO can come from one of three sources:  

 to increase capacity;  

 to reduce staff;  

 to save energy; 
or from a combination of these.  Without a business case, no one 
will adopt ATO. 

In fact the term ATO is used to cover a wide range of levels of 
automation, from the automation of basic driving functions alone 
to the running of trains with no staff member on board at all.  
These terms can apply equally to metro or main line operation. 

At its most basic level, ATO enables trains to run automatically 
from one station to the next, only stopping between stations if 
required by the signalling system.  When this arrangement is 
implemented under the supervision of a train driver it is often 
referred to as Semi-Automatic Train operation – STO;  or just as 
ATO.  With STO the operation of the train motors and brakes is 
automated providing a more consistent form of driving with 
fundamental benefits to the railway in terms of capacity and 
energy consumption.  Typically, the driver remains in the cab of 
the train, operates the doors of passenger trains, and actually 
starts the train to leave the station.  The train speed profile can 
generally be varied by a centralised traffic control system to 
optimise the running of the railway in order to achieve the 
business requirements of the line. 

More sophisticated systems build on this basic level of ATO 
functionality and can additionally include the operation of the 
doors, freeing the driver from the need to be at the front of the 
train.  This mode of operation is often referred to as Driverless 
Train Operation (DTO).  In DTO mode a driver or an attendant 
remains on-board, available to provide customer facing duties 
and to drive the train in the event of a failure of the ATO system.  
As the driver is no longer able to see the route ahead this mode 
imposes a greater demand on the signalling system. 

A step on from DTO is Unattended Train Operation (UTO) 
which can range from empty train movements (to allow trains to 
turn back automatically at terminal stations with head-shunts, to 
moving trains to/from and within sidings or depots) to the 
operation of trains in passenger service with no attendant on 
board at all.  This mode requires that the train can be operated 
remotely under any failure conditions, or at the minimum can be 
reached by shore-based personnel in a short period of time.  
Under UTO mode, increased protection of the guide-way from 
intrusion or some form of obstacle detection is required.   

Unlike metro applications, for Main Line operation ATO is 
not “all or nothing”.  There can be various in-between cases, 
not necessarily requiring precise stopping in stations.  
Frequently, this provides “cruise control” allowing the driver to 
select a constant speed ; “intelligent cruise control” that follows 
a speed profile taking into account speed restrictions, gradients, 
timetable and energy saving  (e.g.  on the High Speed Lines in 
Spain).  These systems are aids to the driver (as in STO mode, 
with several additions to it) but do not necessarily stop the train 
automatically at stations. 

Whilst signalling and train control systems provide the 
foundation of an ATO railway, the main difference between 
traditional manually driven trains and trains driven with some 
kind of Automatic Train Operation (Semi-automatic, Driverless 
or Unattended Train Operation) lies in improvements in the 
security and communication systems.   

The next most important difference is the algorithm that is 
used to meet the specified application requirements. 

Among other things, operation whilst the railway is 
undisturbed and all the equipment operating correctly is 
relatively simple.  It is when considering failures,  i.e. graceful 
degradation, that the main differences between the various 
ATO modes of operation can be best understood.   

Safety Implications 
The fundamental ATO system design is built on the Automatic 
Train Protection (ATP) System to provide the high integrity SIL 4  
(“Safety Integrity Level” 4 as specified in CENELEC – European 
Norms) safety functionality.  The ATP is indeed the safety net 
that makes sure that under any conditions the train speed is 
never exceeded at any time whether for train separation, 
interlocking or over-speed protection (depending on both the 
infrastructure and the train characteristics), and for preventing 
collisions (such as at level crossings), etc. 

Because of the SIL4 ATP System, the basic ATO system is 
not considered safety critical.  In theory it is possible that it can 
be considered as just SIL 0, but complementary to ATP.  It is 
most often an addition to the ATP, building an integrated 
system.  It can also be more like a parallel item, using several 
common interfaces or inputs/outputs with the ATP.  In any case, 

ATO for Suburban and Main Lines 
Written and edited by Jacques Poré on behalf of the  
International Technical Committee of the IRSE 



 IRSE NEWS  |   ISSUE 158  |  JULY/AUGUST 2010  3 

there are always some interfaces between ATP and ATO;  for 
example ETCS (the European Train Control System which is 
installed on many Main Lines in Europe and elsewhere) is 
designed as SIL-4 and could provide the ATP platform for ATO 
operation.  However ETCS has been designed for operation by a 
driver.  Therefore careful consideration of system requirements, 
system architecture and system interfaces will be necessary if 
ATO is designed to operate in conjunction with ETCS. 

However, there may be a few functions of the ATO that could, 
for specific applications, require a much higher safety level. 

The first example concerns Suburban lines,  i.e. lines that can 
have a traffic operation similar to metros.  It is here of vital 
importance in ATO mode to manage the automatic operation or 
enabling of the train doors, a high integrity safety function.  This 
is to be considered even if all the doors are enabled by the ATO 
system but do not open systematically at all stations, as in Paris, 
where (except on Line 14 that is driverless/UTO-operated) each 
door opens only when a passenger, from inside the train or 
standing on the platform, actually operates a door lever or a push 
button.  No operator would accept the possibility that doors 
could open in a station on the side opposite to the platform.  
Therefore there is a need for a system that could be independent 
from ATO, to prevent the doors opening on the wrong side or in 
the wrong place.  This is commonly already provided to prevent 
the driver making this error, so should be the same with ATO. 

Another example is for the operation of freight trains on lines 
that are dedicated to freight traffic only, lines having no 
passenger operation at all.  Here there is no need to follow the 
requirements, rules and standards imposed where passenger 
operation exists.  This can be the case for lines that run in very 
remote areas and that are usually carrying heavy bulk loads, such 
as for coal, and iron ore.  For these trains, several kinds of 
situation can have a wrong-side safety implication.  In 
mountainous areas, for instance, any - even slight - increase in the 
speed above the limit could have dramatic consequences and 
make the train derail.  In places where the line goes up and down 
to follow the terrain, and with very heavy trains which have 
several locomotives spread between the head, the middle and 
the rear of the train, precautions have to be taken to make sure 
that some locomotives in the train do not accelerate when they 
should brake or the other way round.  Even if, of course, it is the 
ATP that deals with the safe aspects of speed control, wrong 
outputs to the traction motors and/or brakes from the ATO could 
actually break the couplings, or even worse cause a derailment, 
with dramatic and costly consequences. 

Indeed, the operation of freight trains downhill must be 
treated as a safety critical function in order not to overheat the 
brakes. 

ATO Applications 
Having considered ATO functionality and its safety implications, 
this section identifies the main line business segments that could 
benefit from the introduction of ATO.   

These segments include Suburban lines, Freight lines, High-
Speed Lines (HSL) and Conventional main lines carrying mixed 
traffic.   

To illustrate the differences between these segments, and to 
compare them with metros, where Automatic Train Operation of 
some kind is commonplace, the attached table summarizes the 
main characteristics of the different segments.   

The table identifies the main business-driver for ATO for each 
business segment.  Generally, moving to ATO augments the line 
throughput for a Suburban line, just as it does for metros.  For 
freight operation the main benefit is to increase driver’s 
flexibility, optimise train running, reduce energy costs and 
reduce operating costs.  Intercity and High Speed operators 
would go to ATO to avoid instabilities in the running of the 
trains, e.g. smoothing the acceleration and braking actions to 
allow a better ride, a higher level of running comfort and to 
achieve energy savings.  Full automation could also be one way 
for a conventional main line or network to minimise conflicts in 
hub stations and at the main junctions, and enhance its line 
throughput. 

As shown, the table of characteristics gives an indication of 
the maximum speed, of the minimum headway target (the 
headway being the time interval separating two trains following 
each other on a given track), the dwell time (that is the stopping 
time at stations), the average distance between two stations, the 
capacity of the trains (passengers or tons) and various other 
items of comparison.  (These include the need for punctuality; 
the requirements for compatibility with other rolling stock types 
or with existing (legacy) signalling systems; the impact on carbon 
emissions, safety issues where relevant, and so on. 

Based on the above some preliminary questions can be 
asked, in order to construct the Business Case for ATO on Main 
Lines.  Some may be more general, and this list of suggested 
questions is not exhaustive.   

 “Do business benefits exist for an ATO system for the 
railway industry on a particular line of route ? “ 

 “Does the operator of this Main Line or network actually 
need ATO ?” and, for this particular case, “What is the No.1 
driver to implement ATO ? “ 

 “Does the Infrastructure Manager have plans for the future 
of their signalling to achieve operating benefits, and why 
and how would ATO fit in ? “ 

 “Are the mix of rolling stock fitment and costs/benefits fully 
understood ? “ 

 “Is there a need to drive all trains in ATO mode, in normal 
operating conditions, without exception, or will some non-
ATO-operated trains be allowed as well ? “  
The consequences of this on the global architecture of the 
system and, on safety for both normal and degraded 
conditions are important. 

 “Is it ‘never mix safety-related and non-safety-related 
functions the motto’ or is it possible to allow some kind of 
mix, e.g. for the transmission buses ?” 

Depending on the answers provided to such questions and 
more, the team of designers will be able to produce the optimal 
specification, and then to allow for the best possible solution to 
meet the traffic objectives from the commencement of ATO 
operation and beyond, according to future business needs. 
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Examples of proposed applications for 
ATO on Main Line operation  
The benefits of ATO depend on the application segment.  Among 
these are items such as the much smoother ride and also the  
7 day – 24 hours service that ATO can provide.  There will (can) be 
several steps towards achieving this:  

 drivers (when they are kept on-board) should firstly get 
information on advisory speeds;  

 a next step is to actually follow these automatically where the 
ATO will help to be more efficient than the drivers;   

 The last step could be moving to DTO/UTO solutions, which 
would add more flexibility in the response to short-term demand 
for traffic increases and possible reduction of personnel. 

Characteristics Metro Suburban Freight 
Intercity /    

High Speed 

Mixed traffic on 
Conventional 

Main Lines 

  
No.1 Driver for ATO 

Safety                
Line Throughput 

                           
Line Throughput 

Get rid of driver 
+ Optimised 
train control 

Avoid 
instabilities due 
to high-speed ; 
Energy savings 

Minimise the impact of 
unavoidable conflicts ; 

Line throughput 

Max. Speed  (km/h) 60 - 100 100 - 120 80 - 140 250 - 360 80 - 250 

Min. Headway  (minutes) 1 – 5 ‘ 2 – 5 ‘ 5 – 10 ‘ 3 – 5 ‘ 2 – 5 ‘ 
Dwell Time (= stopping time at 
stations) in minutes (‘) or seconds (“) 20 – 40 “ 40 – 80 “ 15‘ 

(or more) 
1 – 2 ‘ 1 – 15 ‘ 

Energy savings / efficiency +++ +++ + + ++ 

Punctuality (*1) +++ + + +++ 

Compatibility with other (or 
between) rolling stock types 

No 
(*2) 

Most often 
needed 

Not always 
(many dedicated 

lines) 

Not always 
(many 

dedicated lines) 

Not always (many 
dedicated lines) 

Compatibility with other signalling 
(legacy systems, ERTMS/ETCS…) 

Most often 
needed 

Most often 
needed 

Not always 
(many dedicated 

lines) 

Not always 
(many 

dedicated lines) 

Will be 
more and more needed 

Intervals between stations  
(average) in km 0.5 – 1.5 3 – 5 30 - 300 30 - 300 3 - 50 

Other reasons for ATO 
Optimising train 
intervals/waiting 
times at stations 

Optimising train 
intervals/waiting 
times at stations 

No train driver Smoothing train 
runs 

Smoothing train runs ; 
Energy savings 

Capacity of train                                
(passengers or tons) 

1000-3000 psg/
train 

1000-3000 psg/
train 

2000-3000 tons 
or more 

300-1000 psg/
train or more 

300-1000 psg/train or 
more ; 

up to 1,500t (or more) 

Carbon emissions 

+++                         
(compared with    

non-ATO 
operation) 

+++                         
(compared with    

non-ATO 
operation) 

+++                         
(compared with 

lorries; and 
electric versus 

diesel) 

+++                         
(compared with 

buses) 

+++                         
(compared with buses) 

Safety issues Opening doors Opening doors 

Brake control 
for long trains in 

mountainous 
areas 

  

ATO for Suburban and Main Lines 
Table of compared Characteristics 

Notes: 
*1 : Punctuality is not needed with short headways.  

What is important is staying as close as possible to the same time interval between two following trains. 
*2 : Rolling stock compatibilities is usually not needed ;  

and, generally,  only 1 (to a maximum of 3) different types of trains operate on a given line. 

To complete this paper are a few different examples that 
are, or are about to be, in operation in the different segments 
that have been considered - Suburban lines, Freight lines, 
Intercity/High Speed lines, as well as Conventional mixed 
traffic lines. 

Passenger Operation 
An example of ATO on top of ATP on a Main Line railway 
application which has been in service for almost 10 years is in 
the Czech Republic, with about 50 suburban trains in service 
fitted with the system whereby the driver provides the start 
signal and then the rest of the operation until the train stops at 
the next station is fully automated. 
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Another example that is definitely a main line application, 
since it involves mixed traffic operation, is in Turkey, where the 
Marmaray project, also called “Bosphorus strait railway tunnel” 
project (76km; 41 stations) will consist of a new double track 
tunnel bored under the strait that will see 90 second headway 
traffic (with plans for up to 70,000 PPHPD – “Passengers Per 
Hour Per Direction” , at rush hours), connected at both ends by 
more conventional suburban lines going to various destinations.   

The central trunk of the Marmaray network including the 
tunnel and its approaches will be equipped with CBTC  
(Communication Based Train Control - the very latest kind of 
metro ATP+ATO signalling system), with all branches of the 
network being equipped with ETCS Level 1 without ATO (no 
headways shorter than 120 seconds are planned on the 
branches).  In addition the central trunk section will be equipped 
with ETCS Level 1 as a fall-back arrangement as part of the 
graceful degradation strategy for this line. 

The business case for equipping all rolling stock of the 
Marmaray project not only with ATP but also with ATO comes 
from the fact that only ATO will allow the required headways of 
90 seconds to be achieved with 225m long trains, running at 
speeds up to 100km/h in the tunnel.  The Marmaray project is 
planned to start operation in 2011-2012. 

Another case where ATO for main line passenger operation 
does exist is on Spanish High Speed Lines.  RENFE has on some 
of its high speed trains an “ATO-like” system.  This is basically a 
system that tracks the ATP permitted speed curve from the ETCS 
system in order to drive the train according to the speed 
permitted by the ATP.  This means that the train will always run at 
the maximum permitted speed for each section of the line.  It 
does not actually receive any regulation information from the 
wayside.  There are several drawbacks in this operation method.  
For instance, where the next stop is in a passenger station, as the 
train comes closer to the station all the signals are cleared.  This 
means that the ETCS will give the train a Movement Authority 
with the permitted line speed, which in turn means that the train 
will not stop in the station, at least automatically, as would be the 
case with a normal ATO.  The RENFE HSL "ATO" will then not 
stop the train, it will simply get the train through the station at 
the maximum permitted speed.  This is how RENFE has 
implemented its “ATO” for the Spanish HSL.  For the Cercanias 
(main line suburban) contracts, a real ATO system has been 
offered.  Will that actually be implemented ? At present it is too 
early to tell. 

Freight operation. 
In this domain, the very first example was probably the German 
“Cargo-Mover”.  This so-called “lorry-on-rails” system 
demonstrated its possibilities although it never got past the 
testing phase.  Cargo-Mover used a combination of radar, laser 
and GSM-R data communication to find its way to its destination 
with fail-safety and by the quickest possible route at a given time.   

The on-board computer working in conjunction with the CTC 
(Centralized Traffic Control) allowed the Cargo-Mover trains to 
move, as automatically as possible, in the gaps left between the 
passenger trains and any other normally-operated freight train.   

Cargo-Mover was active in the years 2003-2005 although 
nothing much has happened since then. 

 
Another more recent application of ATO for freight is the 

project on the Rio Tinto freight-only line in North-Western 
Australia.  This “railroad” announced in June 2008 their decision 
to move their operation to the “next-generation driverless”.  The 
intention of Rio Tinto is to have driverless-only operation on the 
whole 1,300km network in 2012 in order to move their 320 
million tonnes of iron ore more easily and efficiently.  As a matter 
of fact the trains on Rio Tinto are among the very heaviest in the 
world, carrying up to 30 000 tonnes in 2.4km long trains.  
Currently the average cycle time for these iron ore trains is 33 
hours with on average one train every 25 minutes. 

 
In North America, a system called “Trip Optimizer” is 

indeed a sort of ATO for freight operation; a system designed to 
provide automatic throttle and dynamic brake control.  It drives 
the train to a dynamic plan that is a result of optimisation based 
on multiple parameters to prioritise objective functions, e.g. to 
minimize fuel/energy consumption and desired arrival time.   

The Trip Optimizer system calculates the precise velocity 
profile from origin to destination to reach the optimum solution 
considering the train mass and distribution of mass, type and 
efficiency of each locomotive, position of locomotives in the 
train, geometry of the track infrastructure, and the profile of 
maximum speeds allowed.  The optimum throttle and dynamic 
brake settings may be displayed continuously to the driver.   

When the driver chooses to engage automatic control, a 
closed-loop control system drives the train precisely to the 
velocity profile.  For example, when a train has crested a hill, the 
lead locomotives can go to idle while remote units at the rear 
are still powering to minimize coupler forces.  Implementation is 
being done in phases, with dynamic braking and asynchronous 
remote control being enabled in 2010 once the operators have 
confidence in the baseline throttle function.  Integration of the 
signalling functions raises the level of functionality from a smart 
"cruise control" to full ATO.  During 2009 approximately  
1.6 million train-kilometres have been run with the system 
engaged on trains from 2000 to 24 000 tons in the initial 
deployments.  Depending on train type and territory profile, fuel 
savings measure from 5% to 16%, with controlled arrival times.   

Every driver becomes better than the "best driver" when the 
system is engaged.  However, periods of manual driving are still 
deemed necessary to maintain the special skills for handling very 
large trains that have not yet been equipped with the system. 

 
As of today there is no application on Intercity or High 

Speed or conventional main lines, in service or under test or in 
the short-term pipeline.  However it is most probable that ATO 
projects will appear in these areas of main line operation in the 
near future. 
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QUEENSLAND SIGNALLING PRINCIPLES 

The paper provides an overview of the signalling systems and 
principles that are used on the Queensland Railways (QR) 
network (excluding the standard gauge between Acacia Ridge 
and the NSW border). 

The content is intended to be informative only, describing the 
nature and meaning of aspects displayed to drivers, typical 
interlocking functions provided by control systems, and an 
overview of some of the technology systems that are used as part 
of the overall signalling system. 

Note that this paper is not intended to be comprehensive, or 
to be used as a design specification or design input.  In some 
cases, a simplified description of the principle is provided to 
convey the intent, rather then providing a full description of the 
requirement.  More detailed signalling specifications are available 
to designers of systems for the QR network.   

A number of these are listed as references to this paper. 

Shunt Route Requirements 
Shunt Route General Requirements 

Shunt routes prove all the conditions listed for main signals, with 
the following exceptions: 

 At least one direct approach track is required occupied, 
unless applying from an area which is not track circuited, 
acting as a preset facing shunt or leading another shunt; 

 In-route tracks are not proven clear; 

 Shunt routes do not prove or lock overlaps. 
Permanent replacement of a shunt signal to stop and 
commencement of the cancellation of the route is required when 
the first in-route track beyond the signal is occupied and 
subsequently cleared.  

Where a shunt route has only one in-route track or there is a 
directly opposing signal with no intervening track, replacement 
shall by the approach track occupied and clear with the first in-
route track occupied.  

Shunt Route Approach Locking 

Approach locking of shunt routes is as for main signals with the 
following exceptions: 

 Approach locking shall be once cleared; 

 The release time shall be 30 seconds unless the shunt route 
leads another shunt route.  

Shunt Route Holding 

Route holding by shunt routes is as for Main Signals. 

Dual Gauge Requirements 

General Requirements 

Additional controls are provided for signals and points in dual 
gauge areas to ensure the following: 

 Trains are signalled into suitable routes only; 

 The aspects displayed will be understood by the train crew of 
standard gauge trains; 

 The validity of gauge information being propagated through 
the control system; 

 The provision of safe gauge-appropriate overlaps. 
The abbreviations SG and QR refer to standard gauge and QR 
narrow gauge respectively.  Dual gauge refers to track suitable to 
both standard gauge and narrow gauge traffic. 

Gauge discrimination facilities are provided in the following 
dual gauge cases: 

 Junction signals (main and shunt) which have any route which 
is not available to trains of both gauges; 

 Main signals which have one or more overlaps which are not 
available to trains of both gauges; 

 Warner routes (not to be displayed to SG trains); 

 Routes displaying flashing green aspects (not to be displayed 
to SG trains); 

 Shunt routes requiring an over-run; 

 Points which are required to be set and locked to satisfy the 
overlap requirements of main signals; 

 Ground frame controlled points where the reverse lie is not 
trafficable to both gauges. 

Gauge Determination 

The gauge of a train is determined either by the gauge of the 
single gauge source from which the train came, or by gauge 
discrimination track circuits.  

The gauge of a train either approaching or using a route is 
stored using traffic stick functions within the interlocking.  

Gauge Propagation 

Once the gauge of a train has been determined, the gauge of the 
train is propagated through the interlocking along the route set 
for the train.  

Propagation of gauge information (initiation of a traffic stick 
function) requires all in-route dual gauge tracks clear and for main 
routes the replacement track of the traffic stick function clear.  
Once initiated traffic stick functions are maintained in the true 
state by the occupation of any in-route track.  

Overview of Queensland Railways Signalling Principles 
By Paul Huth, BE (Elec), RPEQ, AMIRSE 
Manager Engineering Capital Delivery, QR Network Pty. Ltd.  
Originally presented to an IRSE Conference in Brisbane in July 2008 

Part 2 
(Part 1 appeared in Issue 157 of IRSE NEWS) 

Part 1 of the article covered: 
SAFE WORKING SYSTEMS 
REMOTE CONTROL SIGNALLING (RCS) 
Classes of Route 
RCS Aspects 
Main Signal Aspects 
RCS Aspect Sequencing 
Main Route Locking Requirements 
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In track circuited sidings where mixed storage of both QR 
and SG wagons is permitted, short gauge discrimination tracks 
are provided to allow the gauge of a train leaving the siding to 
be determined. Propagation of gauge through such sidings is not 
provided. 

Locking Requirements for Points 

General Requirements 

Points are unconditionally locked by occupancy of the track 
containing the points. 

For the purposes of route availability, overlap selection and 
self normalisation, points shall be considered locked if called 
normal or reverse by the Control Centre. 

Anti-preselection is provided to ensure that points are 
controlled to a lie other than the present lie, only if the points 
were free at the instant the non-vital control was given. 

Self Normalising Points 

Self normalisation is usually provided for trap and catch points on 
sidings which protect the main line.  

Where self normalisation is specified in the signalling 
arrangement, the points are set to normal when the points have 
been continuously free to move for a period not less than 15 
seconds. 

Time of Operation Locking 

Where facing points in an overlap are less than 30 metres 
beyond the signal at the end of route, time of operation locking 
is applied.  It is assumed that the track immediately beyond the 
signal locks the points in their present lie.   

Time of operation locking locks the points 5 s after the last in-
route track has been occupied and is maintained until either the 
track has been occupied for the route holding time or the route 
holding for that track has been released.  Vacation of the last in-
route track shall not result in the points becoming free unless the 
route holding has released.  

Level Crossing Protection 

Control of Level Crossing Equipment 

There are two prime requirements in the implementation of level 
crossing protection: 

 The provision of a minimum warning time for motorists and 
pedestrians; 

 The provision of a minimum crossing open time between 
consecutive operations of the level crossing protection. 

Tracks associated with level crossing controls are classified either 
as control or approach tracks. 

Control tracks: the length of the control track is calculated to 
provide the warning time for the crossing.  When occupied, 
these tracks will, conditional on the state of signals, points and 
directional functions, operate the level crossing protection 
whether or not the level crossing protection was already 
operating. 

Approach tracks: the length of approach track is calculated 
to ensure the minimum time between consecutive operations 
required for the crossing.  When occupied, these tracks will, 
conditional on the state of signals, points and directional 

functions, maintain the operation of the level crossing protection 
when the level crossing protection is already operating. 

Where the ratio of warning times will vary by a factor of more 
than two due to differences in approach speeds and/or 
differences in rolling stock performance, speed selection is 
typically provided.  The effective length of control and approach 
tracks is reduced when a slow train is detected.  The approach of 
a slow train is detected by occupation of speed discrimination 
tracks for a time exceeding an appropriate value. 

Coordination With Traffic Lights 

Where traffic lights are coordinated with level crossing 
protection, the general strategy is to increase the warning time 
(i.e. the length of control tracks) by the time required by the 
traffic light controller to cycle to a safe phase.  The operation of 
the railway level crossing protection is then delayed by this time. 

Installations requiring coordination fall into two broad 
categories requiring different control strategies.  These are 
shown in the following diagram: 

In the first category the railway line is so close to a road 
intersection that it is not desirable or possible for road vehicles 
to stand clear of the railway on the approach side of traffic lights 
at the road intersection.  In these situations, road traffic signals 
are positioned on the approaches to both sides of the level 
crossing.  At least some of the railway level crossing protection 
equipment and the road traffic lights will be co-located, on 
common posts. 

In the second category, the road intersection is sufficiently 
removed from the level crossing that road vehicles may safely 
stand clear of the railway on the approach side of the road traffic 
signals at the road intersection.  In this category the need for 
coordination is determined by the possibility of road traffic 
stopped at the road traffic signals queuing across the 
intersection. 

The primary objective of the interface for the second 
category is to ensure that the road traffic signals enter a 
clearance phase in sufficient time to ensure that any vehicles 
queued across the level crossing can clear the crossing prior to 
the arrival of the train.  It is also desirable to prevent road 
vehicles entering the level crossing once the clearance phase has 
been entered. 

Half Boom Gates 

The minimum warning time is 28 seconds. 
The minimum time between consecutive operations of half 

booms is designed to be 20 seconds.   
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The timing of half boom operation is based on the following: 

 The flashing lights operate for 8 sec before the booms start 
to lower; 

 The booms take 10 sec to lower to the horizontal; 

 The booms are down for 10 sec prior to the arrival of the 
train; 

 The booms take 10 sec to reach the vertical when the up 
control is initiated; 

 The flashing lights shall remain flashing after the raising of 
the booms has been initiated until the booms are detected 
vertical. 

Full Boom Gates 

The minimum warning time shall be 38 seconds.  The minimum 
time between consecutive operations is 30 seconds.  The timing 
of full boom operation is based on the following: 

 The flashing lights operate for 8 sec before the approach 
side booms start to lower; 

 The arrival side booms take 10 sec to lower to the horizontal; 

 The departure side booms commence to lower 5 sec after 
the approach side booms have been detected down; 

 The departure side booms are down for 5 sec prior to the 
arrival of the train; 

 The arrival side booms commence to rise after the departure 
side booms have become vertical; 

 The booms take 10 sec to reach the vertical when the up 
control is initiated; 

 The flashing lights shall remain flashing after the raising of 
the booms has been initiated until all booms are detected 
vertical. 

A level crossing failure alarm is generated under the following 
failure conditions: 

 When crossing is controlled to open: 

 Immediately when an approach boom loses up 
detection, or falls; 

 Immediately when a departure boom loses up 
detection, or falls; 

 Immediately when a road (crossing) track fails, or 
becomes occupied. 

 During crossing closure sequence: 

 Immediately when an approach boom fails to make or 
loses down detection and a road (crossing) track is 
occupied; 

 Immediately when a departure boom loses up 
detection without the 5 sec timer controlling the 
lowering of the departure booms having expired; 

 Immediately when a departure boom fails to make or 
loses down detection and a road (crossing) track is 
occupied; 

 Immediately when an approach boom loses down 
detection and the departure booms are detected 
down; 

 When a specified time has elapsed without all booms 
being detected down. 

 During crossing opening sequence: 

 When departure booms fail to make up detection 
within 25 sec of the crossing opening sequence 
commencing; 

 When approach booms fail to make up detection 
within 25 sec of the crossing opening sequence 
commencing. 

When the level crossing failure alarm activates, all signals (both 
controlled and auto) applying across the crossing are replaced to 
stop.  

Pedestrian Crossings 

The warning time is a minimum of 20 seconds where the crossing 
is stand-alone or in the immediate vicinity of a road crossing 
protected by flashing lights only. 

The minimum time between consecutive operations of 
pedestrian level crossing protection equipment is 20 seconds.  

Where the pedestrian crossing is in the immediate vicinity of 
a road crossing protected with boom gates, the minimum 
warning time shall be 28 sec for half booms or 38 sec for full 
booms.  That is, the warning time shall be the same as or greater 
than, than that of the associated road crossing.  

The relevant warning times shall be increased as a function of 
the distance to be traversed by a pedestrian using the crossing.  
The warning time required is calculated based on the time 
required for a pedestrian to traverse the crossing from a point 
5 m away from and on the approach side of the centre line of the 
first track to a point 5 m away from and on the departure side of 
the centre line of the last track to be crossed, at a speed of 
0.8 m/s.  

Audible alarms shall be provided at all pedestrian crossings 
and road crossings which are subject to significant pedestrian 
traffic.  

 

Universal Traffic Control (UTC) 

Overview 

UTC compliments the safety functionality provided by the 
wayside safety critical signalling system.  UTC is a train control 
supervisory system used to control traffic in suburban, freight 
and marshalling yards equipped with power signalling.  It is used 
for all RCS signalling on the QR network, excluding the standard 
gauge south of Acacia Ridge. 

The Controller Workstation provides a user friendly ‘point 
and click’ graphical interface to the system.  It provides standard 
train control functionality now common to such systems such as 
calling long paths, queuing (fleeting) routes, placing routes into 
automatic mode, train identity stepping, alarm messaging, train 
arrival and departure time recording, blocking and electric 
blocking, etc. 

The system is designed to be non-provoking.  That is, it 
implements simplified non-vital route availability checks before 
sending route requests to the field system.  
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UTC Controller Workstation 

UTC Maintenance Console 

UTC Advanced Functionality 

Advanced functionality provided by UTC includes: 

 Providing information to external systems used for 
passenger information display systems, public address 
systems, supervisory and monitoring screens, and other 
management systems; 

 Playback facilities to quickly replay incidents or other points 
of interest.  The system can jump to any time or event, play 
forwards or backwards at various speeds to show what the 
field and the train controller was doing; 

 A built-in Simulator which automatically operates for all 
stations.  Coupled with a training package, various scenarios 
can be presented to the controller for training and 
accreditation purposes; 

 Many processed alarms to assist the controller to keep trains 
running smoothly – e.g. Train Approaching Signal at Red, 
Train Clear on Road, Action Required At Next Station, Signal 
Has Not Cleared, Points Have Not Swung, Track Failed, Train 
Disappeared, Loss of Points Detection Under Train, Signal 
Passed At Danger (SPAD), Signal Restored In Face Of Train 
(RIFOT), etc.; 

 Track Occupancy Authority (TOA), where the field has to 
issue a code back to the Train Controller to release the 
TOA; 

 Zone Released Radio Shunting (ZRRS), where station staff 
can operate local signalling equipment using their hand held 
radios; 

 Facilities to assist the Maintainers – e.g. telemetry error rate 
monitoring, current bit state monitoring, workstation 
availability, system loading, etc.; 

 Automatic generation of track configurations to minimise 
the time to create new station configurations; 

 Signalling rules built in to minimise station generation and 
testing times. 

Disaster Recovery is currently being implemented such that any 
control centre will be able to take over another control centre 
should that be totally destroyed. 
 

DIRECT TRAFFIC CONTROL (DTC) 
System Description 

DTC is a train control system used to electronically manage and 
validate train movements in non-signalled territories using 
electronically generated train orders.  DTC has simplified the 
operation of QR’ s train control centres by replacing Train Order, 
Staff, Staff and Ticket, Electric Staff and Computer Assisted Train 
Order System (CATOS).  DTC controls train movements by radio 
using the RCS concept of “absolute block” working.  In DTC 
territory, the line is divided into blocks and identified by block 
limit boards (as shown in the diagram below).   

Predetermined sections identified by signage are arranged 
over the corridor using the same numbering convention as for 
signalling arrangements in regional RCS territory.  This provides 
for more consistent operations for trains moving from DTC to 
RCS or vice versa. The Controller Workstation provides a user 
friendly ‘point and click’ graphical interface to the system.  It 
provides many of the standard signalled train control 
functionality such as calling long paths, blocking, alarm 
messaging and train identity stepping. 

The ownership of a block is passed from the Train Controller 
to the Driver, through the verbal exchange of 9 digit codes.  
After successfully exchanging codes, a written authority is 
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Example Layout Regional RCS Station with Junction Route Indicators 

Example RCS Station Layout Brisbane Suburban Area 

displayed on the driver’s work station.  This has proved more 
efficient than verbal exchange of the message itself. 

The DTC software itself is not considered, nor intended to 
have the same safety integrity as that of a signal interlocking.  
The necessary safety integrity is achieved through a combination 
of procedures that govern the use of the various aids.  This 
includes standardised operational procedures across the network 
(no local variations), computers to generate and aid the 
exchange of coded messages, functionality within the computer 
system to reduce reliance on system verification, verbal “read 
back” confirmation of authorities, and the continuous display and 
update of authorities visible to both Train Controller and Driver. 

DTC provides drivers with the means to receive track access 
authorities while “on the move”.  By eliminating the need to stop 
to obtain new travel authorities, wear and tear on track and 
rolling stock is reduced as are transit times. 

Releasing DTC Authorities 

Once blocks behind the train have been cleared with the train 
intact, the authority for these blocks can be released by the 
Driver to the Controller using a formal process similar to that 
used for their issue. 

DTC Controller Workstation 

DTC Driver Workstation 

DTC Advanced Functionality 

Advanced functionality provided by the DTC system includes: 

 Locomotive interfaces to a GPS receiver to provide the 
driver with location information (km and station/section), 
warnings (1000 m from the Limit of Authority), and 
Exceeded Limit Of Authority alarm (equivalent of SPAD).  
This information is also transmitted to the Train Controller 
Workstation; 

 Where available, the on-board DTC computer interfaces to 
the Westect ATP system to proactively enforce speed 
restrictions and DTC limits of authority; 

 A ViziRail interface is provided to update external train 
scheduling systems; 

 A Track Occupancy Authority (TOA), where the controller 
requires a release code from field workers to release the 
TOA, preventing unintended release of a work site; 

 A playback facility to quickly replay incidents or other points 
of interest.  This can jump to any time or event to show what 
was occurring in both the field and the control centre. 
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DTC WAYSIDE EQUIPMENT 
Mechanical wayside equipment is generally used in DTC territory.   

This includes reflectorised Block Limit signs (shown above),  
and mechanical claw locked trailable facing points (points 
indicator shown below).  

Use of mechanical indicators restricts speed through stations, 
providing only limited approach visibility requiring the speed of 
all trains to be reduced and able to stop if the indication is not 
normal. 

On the Mt Isa line, points are set for Right Hand running.  
That is, a train approaching a passing loop will automatically 
enter the right hand road, allowing a crossing move.  In other 
areas, the passing loops are configured as main line loop.  A 
passing manoeuvre requires the manual operation of the arrival 
points to reverse. 

Motorised Points in DTC Territory 

Following a successful trial at Reid River on the Mt Isa line in 
2006, operational procedures have been finalised for the use of 
driver operated motorised points in DTC territory.   

Under these arrangements, points are nominally set for the 
main line and are self-normalising.  Upon arrival at a passing loop 
and while stationary at the Home Block limit Board or colour light 
points indicator, the driver calls the points to reverse using an 
infrared remote control. 

Once requested, the colour light point indicator will restore 
to a red aspect while the system times out for a nominated 
approach locking time (typically 4 minutes).  After the approach 
locking time, the points operate to the reverse position.  When 
reverse and locked, a reverse indication is provided to the driver. 

Long range colour light point indicators are provided in the 
facing direction only (the usual direction entering the station).   

The indicator displays both near and far end points status.   
The use of RCS style colour light signals had been considered 

for this application, however drivers were concerned about 
possible confusion of interpretation in relation to the DTC 
movement authority (refer discussion on flashing green aspects).  
Instead, a system of white and red aspects in a three aspect 
signal head was implemented, avoiding the use of green aspects.  
Lamps are positioned in the head (bottom to top) white, red, 
white.  The lower white lamp relates to near end points, the 
upper white lamp relates to far end points. 

The points indicator aspects are interpreted as follows: 

 Upper White Lamp – when lit indicates far end points set and 
locked normal; 

 Red – stop, points not proved correctly set; 

 Lower White Lamp – when steady lit, indicates near end 
points set and locked normal.  When flashing, indicates near 
end points set and locked reverse. 

This arrangement allows: 

 Increased turnout speed with the points to be set main line 
and loop operation without requiring train crew to leave the 
cabin either to set or reset the points; 

 Increased through speed by providing longer visibility for the 
confirmation of point status.   

Over a long section of multiple loops, this significantly reduces 
the transit time between driver depots, minimising crew changes.  
Alternatively, as was the case at Reid River, the speed increase at 
this single station significantly improved train handling over an 
adjacent bank by allowing greater approach speed. 

EXAMPLES OF IMPROVEMENTS FOR 
DRIVER SITUATIONAL AWARENESS 
Flashing Yellow Standardisation 

Flashing yellow aspects are described earlier in this paper (refer 
section on RCS aspects). 

Flashing yellow aspects had previously been used in these 
circumstances:   

 To indicate entrance to a route with a limited or nil overlap; 

 In regional interlockings to indicate that a potential near end 
conflict exists, that is, a shunt movement is in progress or a 
ground frame is in use on an adjacent road without trap 
point protection for the main route.  The flashing yellow 
aspect has the effect of limiting the speed on a running 
move adjacent to a shunt operation. 

During the 1990s, most flashing yellow aspects in regional areas 
were approach timed cleared, with the delay determined to 
ensure a target speed of 25 km/h before the aspect cleared.  This 
was applied to both situations described above.  Historically this 
had not been considered overly restrictive as most crossing loops 
and junctions had points with a maximum turnout speed of 
25 km/h.   

As traffic volume increase (and the potential for flashing 
yellow increased), and with the program of turnout upgrade to 
higher speed turnouts, the approach clearing became an 
operational impediment.  From the train handling point of view, 
reducing the speed of a coal train to 25 km/h for an approach 
cleared signal was problematic, with only a small margin of error 
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between stopping the train because the signal had not cleared in 
sufficient time to arrest the braking, or contributing to a SPAD if 
the signal was approached to fast.  In the Brisbane Suburban 
Area (BSA), the flashing yellow aspect was reserved for lack of an 
overlap, but some were approach cleared and others were not.  
Where approach clearing was provided the timing was 
inconsistent, in some instances requiring trains to be brought to 
a stand and others where the target speed was 25 km/h similar 
to regional areas.  

A workshop was conducted with all stakeholders including 
drivers, controllers and designers, and it was determined to 
standardise the use of flashing yellow state wide.  The following 
outcomes were agreed: 

 Approach clearing would no longer be provided where 
flashing yellow was used to indicate the lack of a full overlap; 

 The route speed for a flashing yellow aspect would be 
limited to 40 km/h unless a lower speed applies as a result of 
geometrical constraints; 

 Approach clearing to a target speed of 25 km/h would still 
apply when potential near end conflicts exist (regional only). 

The removal of approach clearing along with the provision of 
Dynamic Speed Indicators (see below) allowed the driver to make 
more appropriate decisions in relation to efficient and safe train 
management.   

The introduction of procedures limiting the train speed to 
40 km/h also removed the undesirable behaviour of accelerating 
a train whilst approaching a signal at stop with no overlap.   

Retaining the approach clearing of flashing yellow for near 
end conflicts has become less significant over time due to the 
removal of many ground frame operated sidings and the 
reduction of the number of shunt routes provided.  It is perhaps 
time that this practice is reviewed as, in addition to the reduction 
in the number of circumstances, procedural changes have 
significantly reduced the risks of shunt movements exceeding 
their authority. 

Dynamic Speed Indicators (DSI) 

Where the aspect of a signal must be restricted to a yellow 
aspect when the next main signal in-route is displaying a yellow, 
flashing or offset yellow aspect (usually due to insufficient 
braking distance), a dynamic speed indicator may be provided.   

DSIs came about as a result of a workshop conducted in 
conjunction with discussions on flashing yellow aspects, aimed at 
improving train handling of coal trains in particular when 
approaching a crossing loop and being required to stop on the 
loop or main line. There were a number of factors that prompted 
this review:  

 Higher speed turnouts (50 km/h and 80 km/h) were being 
installed at crossing loops and junctions previously fitted 
with 25 km/h turnouts.  Drivers were unable to take full 
advantage of this improvement in infrastructure because of 
restrictive approach clearing times enforced by the signal 
system.  

 Increased speed of coal trains from 60 km/h to 80 km/h, 
which often had the undesired consequence that braking 
distance, would no longer exist between the home signal 
and the starting signal at the end of typical crossing loops.  
This restricting the aspect of the approach signal.  

The use of the double yellow aspect was considered, but this 
would only resolve the lack of braking distance between the 
home signal and the approach signal.  It could not be used for 
both a restricted turnout speed and a train stopping in the main 
line, because in many cases there was a significant speed 
difference between straight road speed needed to stop at the 
next signal, and the permissible diverging turnout speed.   

Other new aspects were considered, however given the state 
of development of fibre optic indicators that existed in the mid 
1990s it was realised that explicitly telling the driver the target 
speed at the next signal was going to cost little more than any 
other option, with the benefit of providing a greater number of 
variations, and there was little possibility of misinterpretation.  

Because a DSI can only increase the speed that would 
otherwise be applicable, there is no need to lamp prove the DSI. 

Tunnel Strobe Lights 

Flashing blue tunnel strobe lights have been provided in several 
tunnels in the Brisbane Suburban Area.  These are similar to 
security camera style blue strobes, and are intended to provide a 
warning to anyone in the tunnel of the imminent approach of a 
train.  As they are only active when workers are in the tunnel, 
they also serve to warn the train driver that workers may be in 
the tunnel.  

Typically they have been designed to provide a minimum 
30 s of warning time before a train enters the tunnel.  The 
warning cannot be entirely fail safe because energy is required 
to provide it, however all features other than the final circuit 
powering the strobes is fail safe, and test before use is provided.  

The strobes can be switched from either end of the tunnel so 
that they can be turned on by some one working track side 
entering the tunnel and off again when they exit even if that 
occurs at the other end of the tunnel. 

When the strobes are turned on by placing the switches out 
of correspondence, the strobes flash for 10s to demonstrate that 
the system is active.  After the strobes are turned on they are 
controlled by track occupation conditioned by the lie of points 
and signal aspects as appropriate. 

DRIVER SUPERVISION SYSTEMS 
A detailed description of driver supervision systems is not 
provided in this paper.  However, for completeness, the 
following brief overview of systems used on the network is 
provided. 

Station Protection 

“Station Protection” is provided in regional RCS and DTC areas.  
It consists of a station protection magnet (similar to an AWS 
permanent magnet) mounted between the rails, and positioned 
approximately 200 m on approach to the station Approach 
signal or beacon. 

The magnet triggers the driver vigilance system, requiring 
the driver to operate a button within approximately 3 seconds. 

This system is intended to bring the train to a stop before the 
Home signal (RCS) or Block Limit Board (DTC) in the event that 
the driver becomes incapacitated between the last activation of 
the vigilance system, and the point where braking must 
commence for the home signal or BLB. 
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Automatic Warning System (AWS) 

AWS equipment is provided for all main signals (other than 
repeat signals) applying to electrified lines within the Brisbane 
Suburban Area. 

The track mounted component of the automatic warning 
system (AWS) provides a warning to electric multiple unit trains 
when they are approaching a main signal displaying an aspect 
other than a green aspect.   

The AWS equipment is installed at the greater of 80 m  
(-0 m, +40 m) or 3 s (-0 s, +2 s) running time, on the approach 
side of the signal to which it applies. 

For the purposes of controlling AWS electromagnets, 
displaying a green aspect is taken to include proving the signal lit 
(lamp proving). 

Where a main signal which is capable of displaying a green 
aspect applies from unidirectional track, a permanent magnet 
and an electromagnet is provided on the approach to the signal.  
The electromagnet is energised only when the signal is displaying 
a green aspect. 

Where a main signal which is capable of displaying a green 
aspect applies from bidirectional track, a suppressed permanent 
magnet and an electromagnet is provided on the approach to 
the signal.  The electromagnet is to be energised only when the 
signal is displaying a green aspect. 

Westect ATP 

Westect ATP is installed in RCS territory between Caboolture 
(the northern boundary of the Brisbane Suburban Area) and 
Townsville over a distance of approximately 1400 km, and 
between Rosewood (western boundary of BSA) and Toowoomba, 
a distance of approximately 80 km.  It is also being installed on 
the heavy coal network west of Rockhampton and Mackay, a 
distance of approximately 800 km. 

Westect ATP is also installed in DTC territory on the Mount 
Isa line between Stuart (junction just west of Townsville) and Mt 
Isa (approximately 900 km), where it supervises maximum train 
speed over the full corridor, speed boarded speed on approach 
to and through passing loops, and DTC limits of authority.  It is 
also installed between Longreach and Emerald, a distance of 
approximately 300 km. 

Described in a very simplistic way, the Westect ATP system 
consists of three main components: 

 Amtech transponders are programmed and installed in 
groups on the track centre line.  Gradient, speed board, and 
route information is included in the encoded message; 

 A radio encoder is provided at interlocked stations to 
transmit route authority information based on the state of 
the signalling interlocking to the on-board system; 

 The on-board system uses information received for the track 
transponders, from the wayside radio encoder, and from on-
board systems, to supervise the train performance and take 
action where the system determines that permitted speed 
limit or limit of authority will be exceeded. 

In DTC territory, the DTC Driver Workstation fulfils the role of the 
wayside radio encoder, transmitting limit of authority information 
to the ATP on-board system.  In this way, the ATP system can 
supervise DTC Limits of Authority. 

Picture in the cab of a QR tilting high speed train showing the Direct Traffic Control 
screen for the advice of movement authorities.  
(This train is also fitted with Westect Radio ATP) 

Close up of the screen showing that the train has been given a movement authority 
as far as Allomba Block Limit board AB 16 
You will also note the simple diagram at the bottom of the screen showing where 
the first authority is given - to pass block limit WE (Woree ) 20 and the next limit KM 
14. As the train proceeds this diagram is updated to show the next two limit boards - 
the last 2 are also shown all the time AB14, but stop at AB 16 . 

Photos above:  Tony Howker 
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IRSE MATTERS 

Guidance on the Application of Safety Assurance 
Processes in the Signalling Industry 

EXECUTIVE SUMMARY 
Railways are objectively safe by comparison with other 
transport modes and few of the rare accidents that occur are as 
a result of signalling system failures.  Despite this many report 
that the safety assurance of signalling systems is increasingly 
demanding and expensive, perhaps in response to media 
challenges, fear of litigation and growing complexity – 
regulatory, technical and procedural.  Driving all of this (in the 
UK in particular) is the need to demonstrate that the level of 
risk has been reduced As Low As Reasonably Practicable 
(ALARP), not only at the time of construction but often with 
hindsight after an incident occurs.  The consequence is that the 
cost and effort of assurance can be excessive and not 
proportionate to the risk. 

Assurance would be more effective and affordable if it were 
to follow this set of overlapping principles: 

 Maximise the use of pre-assessed, technical and 
procedural standards;  

 Plan and start the work of assurance at the beginning of 
the project, and engage everyone with an interest in safety 
of the system; 

 

 

 “Design-in” safety so that it is an intrinsic feature of the 
system throughout its life, not an “add-on” relying on 
audit or review;  

 Design with assurance in mind – carefully partition the 
system and minimize the number of elements needing 
formal assessment; 

 Give attention to any human interaction with the system 
and to its interfaces; 

 Define a clear chain of responsibility for assurance, 
wherever possible relying on the project team and not 
outsiders.  Independence is not always a virtue. 

If only one message is taken from this paper it should be that 
safety and assurance work should be carefully planned and 
integrated from the start of any project, done as early as 
possible, by people with the right competencies, and peer 
reviewed by resources independent of the project but with the 
right system knowledge.   

In summary, design and build safe systems, don’t build 
systems and then check that they are safe.  In this paper the 
IRSE sets out some guiding principles which should help this to 
be achieved. 

A number of recent IRSE Presidents (and many other 
senior engineers) in recent years have commented 
on the increasing costs and duration of safety 
engineering and assessment activities in relation to 
signalling and telecommunications projects, 
particularly but not solely in the UK.   

In order to see if "something could be done", a 
workshop of industry experts was held in January 
2009.  This led to the formation of a small 
Professional Guidance Group of Institution members 
who looked into the problem.  The result of their 
deliberations was the production of this guidance 
document which was approved by Council and 
then published in May 2010.   

Copies are available for sale at a cost of £10 to 
members and £15 to non-members via IRSE On-Line. 

It is reproduced in full here.    
  

Colin Porter, Chief Executive 
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1 BACKGROUND 
The Institution of Railway Signal Engineers (IRSE) has as one of 
its core objectives “the maintenance of high standards of 
practice and professional care amongst those working within 
the industry and the promotion of improved safety standards for 
the protection of the general public.” In recent years, the 
Institution has become concerned that the implementation of 
new and altered signalling and railway telecommunications 
systems has been problematic, with a perception that approval 
processes have become too unwieldy.   

Following consultation with a cross-industry group of 
experienced senior engineers, in 2009 the Institution 
established a Professional Guidance Group to look into the 
topic, and this set of Guiding Principles is the outcome of their 
investigation.  The Guiding Principles were approved by the 
IRSE Council in February 2010.  Whilst they are primarily 
intended for consideration in the UK, since that is where the 
Group looked for examples, the Institution believes the 
Principles have world-wide application for its members, and 
others, wherever similar problems are being experienced.   

2 INTRODUCTION 
This paper is aimed at Rail Policymakers, Legislators, Regulators, 
Standards Setters, Duty Holders and those sponsoring, setting 
up or managing rail projects, as well as practitioners in signal 
engineering safety management.   

It is set against the background that railways in most 
countries deliver a safety performance which is the best or close 
to the best of any mode.  Railways are, by any objective 
measure, safe. 

In the context of signalling, accidents due to technical 
failures of the signalling system are, and historically have been, 
very rare.  Whilst continued professionalism and diligence are 
needed, there is little or no evidence that expending significant 
additional resources on assurance of the design and installation 
of signalling systems is justified.  Rather it is at the interfaces 
with operations and human factors that recent improvements 
are very much to be welcomed. 

Despite the above, in recent years the amount spent on  
the safety assurance of signalling systems has increased 
dramatically, particularly in the UK.  This results from a number 
of factors: 
1. Increased media and public expectation regarding the safety 

performance of public transport.  For rail, this has been 
enhanced in several countries by privatisation putting rail 
safety firmly in the political domain.  There is also a 
significant lack of balance and objectivity in the reporting of 
rail safety in comparison to other modes, particularly road. 

2. Nervousness (if not fear) among responsible managers and 
engineers about people possibly being made  ‘scapegoats’ 
after an accident given the level of attention given to railway 
safety, the many political statements made, and the 
introduction of new ‘Corporate Manslaughter’1  legislation.   

3. Increasingly complex systems, including, in particular, those 
based on computer technology and programmed with 
software (note: some of the cost increases for this reason may 
be seen as justifiable). 

4. New legislation from Europe introducing specific certification 
requirements for ‘interoperability constituents and sub-
systems’, including the principle of cross-acceptance.  In 
principle, this new legislation should streamline assurance 
processes, but it has not yet been transposed into member 
state law throughout the EU, and certification systems are not 
yet mature.  Historic national methods are still in place in 
many countries, and in some cases are being used in 
combination with the new processes.   

5. In connection with point 4 above, there is a lack of common 
understanding as to which parts of the signalling system are 
covered by the requirements of the EU Directives and which 
are still covered by national arrangements.  This is currently 
leading to confusion and duplication of effort.  This affects 
mainline systems but, as yet, has had limited impact for 
metros, although work on standardisation of urban transport 
is continuing through the European institutions so this may not 
be the case for ever. 

6. Misinterpretation of the requirements of certain standards 
and legislation, and inappropriate use of some guidance 
(such as that published in The Yellow Book) regarding the 
requirements for the independence of assurance 
arrangements.  An over-emphasis on organisational 
independence has emerged. 

7. Differences of opinion, repetition of analysis and lack of 
specific domain knowledge where multiple Independent 
Safety Assessors (ISAs), Notified Bodies (NoBos) and 
authorities work on the same project, leading to unnecessary 
work through the escalation and repetition of safety activities. 

These factors have, in varying degrees, led to the growth of what 
is now perceived to be something of a separate ‘safety industry’.  
Many feel this is reducing the sector’s competitiveness by adding 
unnecessary cost and stifling innovation.  This is the opposite of 
the intent of the EU legislation and is certainly not the outcome 
desired by those in the industry involved in producing standards 
and guidance documents. 

Therefore, the Institution wishes to provide guidance on the 
application of a number of safety management principles in 
order to reduce this duplication, inefficiency and inappropriate 
behaviour in assurance activities across the sector.  Where 
appropriate, it also seeks to do this through the acceleration of 
the changeover to the new European processes. 

The term “safety assurance” is a fairly broad term, and there 
is not always a common understanding of what it includes.   
A good definition appears in EC Commission Regulation 
2096/2005 (which is a Regulation relating to the provision of air 
navigation services, but the definition is equally applicable to the 
rail industry): 

“Safety assurance – all planned and systematic actions 
necessary to afford adequate confidence that a product, a 
service, an organisation or a functional system achieves 
acceptable or tolerable safety.” 

1  Corporate manslaughter involves holding an organisation responsible for 
management failings by that organisation leading to people’s death, even if no 
individual or group of individuals can be proven to have taken direct decisions or 
committed direct acts which led to that outcome. 
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3 STANDARDS AND LEGISLATION 
In the UK, the primary piece of legislation relating to Heath and 
Safety remains the Health and Safety at Work (etc) Act 1974 and 
its derivative Regulations.  From this a requirement is derived that 
risk should be reduced “As Low As Reasonably Practicable” (ALARP).  
Whilst the ALARP principle is a powerful one in promoting a 
striving for continuous improvement in safety, it has also led to a 
fear (particularly for those involved in technical safety work) that 
should a failure or accident occur, a subsequent inquiry or 
prosecution (informed by hindsight and any changes in available 
measures since the system was commissioned) may criticise those 
involved in bringing it into service for ‘not having done enough to 
achieve ALARP’.  Put simply, what is reasonable can change with 
time, and the perception of what is reasonable is both subjective 
and conditioned by circumstance.   

This has given rise to several effects: 
a) People find it difficult to know when to stop doing technical 

safety work, i.e.  to know when they have done enough.  There 
is a fear that, if there was any more work that could have been 
done, someone will subsequently say that it should have been 
done because, from their different perspective, it was reasonably 
practicable; and by not doing it those responsible were in 
breach of their duty.  This also manifests itself as reluctance by 
clients to clearly specify safety levels and acceptance criteria 
for fear of being criticised that they have not demanded 
enough or conversely of asking for too much and adding cost.   

b) Techniques and processes designed with the intent of 
managing significant risks and large changes are sometimes 
used for small, low risk changes to avoid the possibility of later 
criticism that they could or should have been used should a 
problem subsequently arise. 

c) There is a tendency for decisions related to safety to be 
‘syndicated’ by involving many people in the process in an 
attempt to share responsibility or create a false impression of 
diligence.  This is one of the drivers behind the creation of the 
separate safety industry, and the over-emphasis on organisational 
rather than functional independence in assurance processes. 

d) The involvement of many parties and separate organisations, 
such as Independent Safety Assessors (ISA’s), can lead to an 
escalation of detail as organisations and individuals attempt to 
justify their involvement.  There is a risk that ‘no comment’ can 
be seen as not adding value, and people may try to outdo one 
another in being clever enough to find issues where there is 
really nothing of significance to raise. 

These effects are all undesirable.  They reduce the real quality of 
assessment and add unnecessary cost to the industry.  What really 
matters is the competence and integrity of the safety activity 
performed by the designers, builders and testers of the system 
but all too often there is a heavy focus on and a lot of cost 
incurred in assuring the quality and completeness of 
documentation.  The secondary work of assurance becomes an 
end in itself rather than a means of securing the quality of the 
primary work of good design. 

Standards can be useful in overcoming the above effects.  A 
standard can set out precise details of what constitutes a safe 
solution, with the assessment work having been carried out on a 
generic basis by a competent body and perhaps endorsed by the 

Regulatory Authorities.  Alternatively, a standard may set out an 
approved methodology which, if applied, should lead to 
acceptable levels of risk being achieved. 

This has been very much the intent of the European Union in 
the formulation of the Technical Specifications for Interoperability 
(TSIs) under the various Interoperability Directives.  The TSIs set 
out ‘essential requirements’ to achieve railway interoperability 
across the European Union, including the requirements for 
safety.  The Railway Safety Directive has mandated the 
development of ‘common safety methods and targets’ to 
harmonise safety practice and the level of safety required across 
the European Union.  The Rail Safety and Standards Board 
(RSSB) document ‘HLOS2 and Common Safety Targets – What 
you need to know’ is useful in understanding this from a UK 
perspective. 

Compliance with these European Standards, where they 
apply, is now considered to take precedent over the 
achievement of ALARP for the individual component or sub-
system concerned.  The text below in italics is taken from the 
Office of Rail Regulation (ORR) “Internal guidance and general 
principles for assessing whether health and safety risks on 
Britain’s railways have been reduced so far as is reasonably 
practicable (SFAIRP)”: 

In developing and validating the safety of new signalling 
equipment, and in safety assuring the deployment of new, 
renewed and/or upgraded signalling systems, the main standards 
used are the CENELEC EuroNorms (EN’s), EN50126, EN50128 
and EN50129.  Work is currently underway to combine these 
into a single new standard.  These standards set out a framework 
of methods, particularly for software controlled systems, to 
achieve ‘safety integrity levels’ SIL1 through to SIL4 where SIL4 is 
the highest level of safety integrity.  SIL4 should normally only be 
required for systems where failure could lead to catastrophic 
consequences, including multiple fatalities.  Software with no  

2  High Level Output Statement  

Technical Specifications for Interoperability (TSIs) and SFAIRP 

18.  In the case of Interoperability, compliance with a Technical 
Specification for Interoperability (TSI), in respect of a subsystem to 
which it relates, is a legal requirement under European law as 
implemented in the United Kingdom.  Such legal requirements 
take precedence over the legal requirements contained in UK 
domestic legislation. 

19.  In practice, this means that if there is any direct conflict 
between the requirements of the Health and Safety at Work etc 
Act, 1974 (HSWA) to reduce risks SFAIRP on the one hand, and 
the level of safety required by a TSI on the other, the level of 
safety required by the TSI will take precedence, even if the level 
of safety imposed by the TSI is lower than that required under UK 
domestic law, including HSWA.  However, it is important to bear 
in mind that TSIs apply to individual subsystems only.  Under 
HSWA, duty holders have a responsibility to ensure that all system 
level risks are reduced SFAIRP.  Where implementation of a TSI 
might result in a reduction in the overall level of safety, duty 
holders should consider alternative reasonably practicable means 
of dealing with any increase in risk relating to the system as a 
whole, but without compromising or otherwise affecting the 
obligation to comply with the TSI in question. 
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formally validated safety integrity is often referred to as ‘SIL0’. 
It should be recognised that, for software, the delivery of 

absolute numerical safety targets is generally considered to be 
impossible, and the methods contained in EN50128 produce a 
probability that certain failure rates will be achieved rather than 
an absolute assurance.  Roger Short’s paper to the Institution 
titled ‘The use and misuse of SILs’ is recommended reading. 

It should also be borne in mind that EN50126, EN50128 and 
EN50129 were written 15 years ago, before the opening up of 
the European railway system to competition, and are based upon 
the assumption of “closed” system managed by a single “railway 
authority” in control of the entire system (this is one of the 
reasons for the current re-write).  Whilst this model remains valid 
for metros etc, in order to regulate the open European mainline 
railway system managed by many actors the European 
Interoperability and Safety Directives have taken some of the 
concepts from the EN’s, structured them to fit an open system 
and enshrined them in Regulation.  Examples are third party 

verification, which has been taken up in the form of checks by 
Assessment Bodies, and structured risk assessment which is 
taken up by the Common Safety Method (CSM) for risk assessment.  
Until the ENs have been rewritten to be consistent with the 
directives, TSIs and CSMs, users of the ENs should take care to 
avoid duplication by, for example, avoiding rechecks by ISAs of 
checks already done by NoBos or CSM assessors.  Care should 
also be taken to avoid confusion between the definitions and 
terms used in the European Legislation and the ENs.  In many 
cases the same words have significantly different meanings. 

4 GUIDING PRINCIPLES 
It should be emphasised that some projects and approvals have 
run well, and a study of these, as well as those that have gone 
wrong, suggests a number of guiding principles to address the 
factors and effects listed in sections 1 and 2.  The factors 
addressed by each guiding principle are indicated by their 
number or letter in the brackets at the end of each section: 

1 The work associated with safety within a project (design, the production of evidence, and assessment) should be carefully 
planned as early as possible.  The plan should clearly set out the scope and timing of the work, who is going to do it and who will 
validate and assess it.  The involvement of, rationale for, and reporting lines of all parties involved, including any ‘independent’ 
safety resources from specialist safety organisations, should be clearly stated.  The guidance on independent validation and 
assessment given in the CENELEC standards should provide the framework for the assurance activities.  The work related to safety 
should be subject to programme and resource controls from the onset, just like any other part of the project.  The objective is to 
ensure that the right evidence is produced at the right time, by the right people; it is the quality of the evidence that is important 
not the quantity.  A file of validated safety evidence should be built up through the project lifecycle, not brought together only when 
it is needed to start operation.  All contributors should have input to and should ‘sign up’ to the plan.  Unplanned work is the major 
driver of cost overruns.  (3,4,5,6,7,a,b,c,d) 

2 In general, ensuring the competence of the individuals and teams carrying out the work (and of those assuring it) should carry 
a higher weighting than independence.  Independent resources from within the same organisation may and should be permissible 
for assessment and validation tasks, and indeed in some cases involving complex technologies, may even be desirable.  Specialist 
safety organisations may have an appropriate role, but having an ISA should not be the ‘default mode’ and Regulators and simi lar 
bodies should ask ‘who has reviewed this work and what was their competence?’, rather than ‘who was the ISA?’ It is always 
important to draw the distinction between bringing in resources with specific safety competencies to supplement deficiencies in a 
team and the specific role of an ISA.  Similarly, whilst audits have their place, they are not a substitute for a competent project team.  
Audits should focus on ensuring that self assurance has been effectively carried out and on validating execution team competence.  
Competent people are the most significant factor in ensuring project objectives are met and costs do not escalate.  (1,2,3,4,5,6,a,c,d) 

3 Whilst formal safety techniques such as hazard identification and closure are very important, these are not the only 
methodologies available as part of good engineering practice; engineers should carefully consider and use the most appropriate 
tools and techniques applicable to the design they are producing.  Design review, including review by competent and experienced 
peers, remains a powerful process and is commended as good practice, particularly for complex designs.  It is very important that 
safety analysis is performed, and the necessary supporting evidence is produced, contemporaneously (i.e.  at the same time as the 
design work) by the same knowledgeable team, not generated later by a separate team.  This does not preclude the inclusion of 
people with specialist safety analysis skills within the design team; indeed for larger projects this may be both efficient and desirable.  
Work relating to safety deliverables is often delayed at the beginning of projects due to resource shortages and the fact that the key 
safety milestones come late in the schedule.  Whilst this is understandable it is ill advised because it leads to bigger problems later in 
the project and adds cost due to work having to be repeated or corrected.  (3,4,5,6,7,a,c,d) 

4 Responsibilities should be clear.  Overlapping responsibilities and gaps should be avoided.  The aim should be a single chain 
of responsibility leading to a decision by the responsible duty-holder, based on the right objective evidence.  It should be clear who 
is responsible for producing the evidence, who for validating it, who for assessing it and who for eventually ‘signing the system into 
service’.  The apportionment, scope and structure of these responsibilities should take account of the system architecture and its 
interfaces (see guiding principle 7 below).  This should avoid omissions and additional costs due to the same evidence having to be 
prepared and presented in multiple forms.  (1,2,6,c,d) 
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8 In order to avoid the duplication of checks and processes, wherever European legislation must be applied (or could be 
applied at Member State discretion for the authorisation and/or verification of projects), governmental sponsors and Regulators 
should embrace the EU framework for cross-acceptance and the use of NoBo’s for conformity assessment.  The EU framework should 
be used and supported.  Acceptance processes should be made as simple as possible.  Historic National acceptance processes 
should be phased out by supporting and explaining the new processes and requiring them to be used whenever new contracts are 
placed.  Duplication of acceptance processes adds cost but no real value.  (4,5,6,7,a,b,c) 

9 As a general principle, risks are best managed by those with the authority, competence and resources to control them.  This 
does not, of course, preclude the appropriate use of standards developed by others.  Recognised good practice in Quality Assurance 
emphasizes the need to have good robust production processes “owned” by those doing the work in order to give a good output, 
rather than relying on finished work inspection.  It has been proven many times that inspection based assurance is prone to leaving 
undetected errors.  Safety Assurance is just a specialised branch of Quality Assurance where the same principles must hold true.  
Additional independent checks add cost but may actually reduce quality by blurring responsibilities.  (1,2,3,4,5,6,a,b,c,d). 

5 Project safety requirements and acceptance criteria should be agreed early in the project lifecycle.  Clients should always aim 
to set realistic and achievable safety targets in line with current good practice rather than striving for the very best achievable.  
Suppliers should include clear targets and acceptance measures in a System Requirements Specification, in response to the customer 
requirements, and clients should agree these at the conceptual design stage.  A lack of clear and agreed acceptance criteria is a 
significant driver of delays and cost overruns.  (1,2,3,5,a,b) 

6 All projects should have a clear and visible change control process to ensure that the changes that inevitably occur during the 
progress of any project are known by everyone affected in a timely and complete manner so that accurate impact assessments can 
support all project processes, including safety management.  This is so that the life-cycle cost impact and the safety impacts of 
proposed changes can be accurately assessed and understood by all affected parties before a decision is taken to implement a 
change.  (3,4,5,a,b,d) 

7 Technical architectures should be designed with safety assurance as a key objective, but always recognising the need for 
‘trade-offs’ in achieving an efficient and effective design.  (2,3,4,5,6,a,b)    Specifically, the following good practices for the 
development of system architectures should be applied in order to avoid cost escalation in safety assurance: 

 The technical and operational system, the system boundaries and interfaces should be clearly defined. 

 The system (both hardware and software) should be partitioned into sensibly sized sub-systems with functions and interfaces 
that are as clear, simple and as understandable as possible.  The use of industry standard (open) interfaces should always be 
considered in preference to project specific solutions, because the performance of these is usually well known and will already 
have been assessed. 

 For the re-signalling of existing infrastructure, whether renewing or upgrading (sometimes known as ‘brownfield’ applications),  
it may be difficult to establish the performance of any existing sub-systems that will be retained including adjacent infrastruct 
ure with which new systems will interface.  In such cases it is very important to agree, as early as possible, the interface 
definitions and what work is needed to establish what the performance of the retained elements will be in the new system 
context.  This work should be fully integrated with the rest of the project planning from the outset in order to avoid difficulties 
later in the project which could be the cause of considerable additional cost. 

 Time spent early in a project to carefully consider the options for the system architecture and selecting one which meets the 
requirements for safety and availability that is as easy to demonstrate as possible is time well spent.  If possible, the safety 
functions should be grouped together in the minimum number of sub-systems so that the system elements requiring high 
integrity (particularly SIL 2, 3 and 4), and therefore comprehensive formal validation, are kept to a minimum.  In general, 
distributing safety functions around a system is likely to make analysis more difficult, although on occasions this may form part  
of a fault tolerant design. 

 Sub-systems should not be assigned a particular (non zero) SIL ‘just to be on the safe side’, or ‘because it is perceived to be 
good practice’.  It isn’t, and leads to sub-optimal system design and life cycle performance.  If a sub-system has no safety 
function, then reliability is more likely to be the required prime design criteria.  Allocating a SIL solely to achieve a desired 
reliability is unwise and can have adverse consequences. 

 Cross-acceptance should be encouraged.  The re-use of previously approved products and system elements usually provides 
economic and safety benefits, even where those prior approvals are from another country or authority.  Conditions of use need 
to be suitably assessed to check the validity of prior approvals but barriers to entry should not be created due to minor 
differences of approach that may have little or no safety or operational consequence.   

Following these good practices will improve the probability of producing an efficient and effective technical architecture that meets 
all of the projects objectives, including facilitating the process of safety assurance. 

 The technical and operational system, the system boundaries and interfaces should be clearly defined. 

 The system (both hardware and software) should be partitioned into sensibly sized sub-systems with functions and interfaces 
that are as clear, simple and as understandable as possible.  The use of industry standard (open) interfaces should always be 
considered in preference to project specific solutions, because the performance of these is usually well known and will already 
have been assessed. 

 For the re-signalling of existing infrastructure, whether renewing or upgrading (sometimes known as ‘brownfield’ 
applications), it may be difficult to establish the performance of any existing sub-systems that will be retained including 
adjacent infrastructure with which new systems will interface.  In such cases it is very important to agree, as early as possible, 
the interface definitions and what work is needed to establish what the performance of the retained elements will be in the 
new system context.  This work should be fully integrated with the rest of the project planning from the outset in order to 
avoid difficulties later in the project which could be the cause of considerable additional cost. 

 Time spent early in a project to carefully consider the options for the system architecture and selecting one which meets the 
requirements for safety and availability that is as easy to demonstrate as possible is time well spent.  If possible, the safety 
functions should be grouped together in the minimum number of sub-systems so that the system elements requiring high 
integrity (particularly SIL 2, 3 and 4), and therefore comprehensive formal validation, are kept to a minimum.  In general, 
distributing safety functions around a system is likely to make analysis more difficult, although on occasions this may form part 
of a fault tolerant design. 

 Sub-systems should not be assigned a particular (non zero) SIL ‘just to be on the safe side’, or ‘because it is perceived to be 
good practice’.  It isn’t, and leads to sub-optimal system design and life cycle performance.  If a sub-system has no safety 
function, then reliability is more likely to be the required prime design criteria.  Allocating a SIL solely to achieve a desired 
reliability is unwise and can have adverse consequences. 

 Cross-acceptance should be encouraged.  The re-use of previously approved products and system elements usually provides 
economic and safety benefits, even where those prior approvals are from another country or authority.  Conditions of use 
need to be suitably assessed to check the validity of prior approvals but barriers to entry should not be created due to minor 
differences of approach that may have little or no safety or operational consequence.   



 IRSE NEWS  |   ISSUE 158  |  JULY/AUGUST 2010  19 

CONCLUSIONS 
The Institution believes that the adoption of these guiding principles will lead to a reversal in the trend of increasing assurance costs 
whilst maintaining or improving the actual level of safety delivered.  We commend these guiding principles to both customers and 
suppliers engaged in signalling work in the UK rail industry and elsewhere.  We believe they are wholly aligned with guidance such as 
the Yellow Book Volume 1, clarifying its fundamentals for the signalling sector.   
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disproportionate to any benefit and may even cause otherwise sound and sensible improvements not to be progressed.  The process 
is not an end in itself and should not be viewed as mandatory in all cases.  Great care should be used to consider which standards are 
truly mandatory and which constitute guidance in planning any project.  The appropriateness of guidance documents to the 
particular circumstances of the project should always be carefully considered before using them either in whole or in part.  
(4,5,6,7,a,b,c,d) 
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On the 8/9 May, Signet Solutions hosted this year’s module 2/3 
exam workshop in Derby.  As this event was a little earlier than 
those we had run in previous years, we decided to focus more on 
a general exploration of signalling principles rather than purely 
focussing on particular exam questions. 

On the Saturday morning the students were welcomed by a 
hearty breakfast and a chance to get to know each other.  
Reuben Dakin, Signet’s Technical Director gave the welcome, 
getting everyone to introduce themselves and why they had 
chosen to attend the workshop.  This year we had a diverse 
group of students with a range of objectives.  Some people were 
already focused and committed to a number of exams in 2010 
and were looking to enhance their knowledge and exam 
technique for the impending exams.  Others were undecided on 
what exams if any they were sitting this year whilst some were 
just finding out about the IRSE and what the exams entail. 

This year we were lucky enough to have a great deal of 
assistance over the weekend to help and support the students 
who attended.  The main presenters at the workshop were Peter 
Woodbridge (Project Engineer, Invensys, an experienced 
designer and tester who is a keen supporter of Younger 
Members events); Reuben Dakin and Mark Naylor (both of Signet 
Solutions).  We were also supported on the day by Jeremy 
Rickets from Delta Rail (Project Engineer) and Thuy-My Vu 
Nguyen, (Principal Systems Architecture Engineer from Siemens). 

On the Saturday we ran three sessions consecutively for the 
whole group to participate.  Whilst these main sessions were 
taking place, those who had submitted work prior to the event 
took the opportunity for a one to one session with one of the 
other trainers to get some feedback on how the had performed. 

Mark began the morning with a lecture on the basics of signal 
placement.  We started with placing signals to protect conflicts 
and continued on exploring junction signalling, including 
controlling train speed and fouling / clearance points.  The 
session was interactive and included an exercise on placing 
signals on a pre-prepared plan based on the Havant re-signalling 
area which we would come back to later in the day.  This session 
prompted some good debate from the delegates – it is worth 
noting that these events are not intended to be a one-way 
transfer of knowledge from the trainers; they rely on input from 
every one who attend. 

Following Mark’s session, we adjourned for a well earned 
lunch.  As usual Signet Solutions pulled out all the stops and 
provided a great spread to keep all our energy levels up 
throughout the afternoon.  Again we are grateful to our two 
unobtrusive helpers, Karen and Amelia Jackson, for all their help 
organising us through out the day.  Thanks again for your 
assistance. 

Reuben took on the graveyard shift immediately after lunch 
to discuss control tables.  He started by describing the route life 
cycle from calling and locking, through the aspect phase and 
through to route releasing.  Reuben, with his usual enthusiasm, 
guided the group through the layout of the typical “11202” 
control table, identifying what the main controls were and why 
they were needed.  This started with what requirements need to 
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be satisfied before a route may set, including hints how to spot indirect and directly 
opposing routes.  Then on to the aspect level; the controls needing to be continuously 
proved for a signal to show a proceed aspect having already reserved the route and 
finally when the route may be normalised again.  We then whizzed similarly through the 
point control table and were then tasked with producing some control tables for the 
Havant layout that we had signalled in the previous session.  Peter and Reuben helped 
out and by the end everyone had managed to get a reasonable attempt down on 
paper, including those for whom it was their first ever attempt at a control table! 

After a top-up of tea and coffee plus some snacks to recharge the batteries, we 
moved in to one of Signet Solutions practical rooms for a demonstration of signalling 
principles by Peter and Thuy My Vu Nguyen.  She first gave an introduction to the 
system architecture and then utilised GeSim and a projector to demonstrate to the 
audience how a signaller would operate the railway.   The GeSim runs on a laptop and 
faithfully simulates the Siemens SIMIS-W interlocking used at Havant.   

Peter explained the similarities in principle between SIMIS and the Westpac 
interlocking which Signet also had in the practical room we were using.  He then used 
the second of three projectors to describe some of the subtleties of the layout.  Peter 
then described the interlocking controls that a principles tester would be looking for on 
the layout.  It was interesting to see Thuy My use the GeSim to demonstrate the 
interlocking principles appropriate to the control tables we had previously been working 
on with Reuben who used the third projector to display the relevant entry from the 
actual site control table.  

I would never expect Peter to turn up to a workshop empty handed and as usual he 
didn’t disappoint.  This year he had made some point and route cards for those unlucky 
enough to sit in the front row so that they could act out the process of route setting, 
first checking the availability of points and then calling and locking them until they could 
be released by sectional route locking after the passage of the train. 

One interesting point from the demonstration that stuck for me was the extra 
information given to the signaller by the Siemens VDU.  A special indication is given 
when a track circuit section is unoccupied yet a train in the next section may still be foul 
of a set of points within its section.  Similarly there are additional indications when a 
point is locked due to affording flank protection.  In my opinion, any extra information 
given to the signaller is welcome and may save a call to the S&T to fix something that 
isn’t in fact broken! 

Whenever I write these articles I stress that Younger Members events are as much 
about networking and sharing experiences as they are about the actual lectures and 
seminars that we run.  It is a widely known fact that such networking is best done in the 
pub and so, as usual after the day was complete, we headed for a local ale house to 
chew over the information we had absorbed in the day. The majority of the students 
joined us for a drink and then on to a local Indian restaurant. 

On the Sunday we arrived early at Signet’s Kelvin House site, all looking a little tired 
from the previous day’s events (or more likely the extended evening!).  After a coffee 
and some breakfast, we split up into smaller groups for the first session of the day.  
Unlike the previous day, several parallel sessions were run simultaneously; this gave the 
attendees the chance to pick and choose the sessions they thought would best suit their 
revision / learning needs. 

The first session was a three-way split between “signalling the layout”, “control 
tables” and “written answer questions”.  Signalling the layout was run by Mark who 
started by working through the headway calculation for the 2009 layout.  Although 
three aspect signalling would work, the group concluded that it was probably too tight 
to make the headway work on the plan and so we then proceeded to placing some four 
aspect signals on the plan to protect the main conflicts.  Meanwhile Reuben took a 
smaller group of students to work through some of the more complex aspects of the 
control tables.  Peter’s session started by giving an introduction to tackling written 
questions in general and then considered a possible answer to a specific question from 
the 2009 paper.  Mark had to leave us in the morning so Reuben carried on with the 
2009 layout whilst Peter continued with a session leading the group through producing 
an answer to another question from that paper. 

Most of the group came together for the final session of the day where Peter talked 
about exam technique in general, particularly how to make the best use of the 10 
minutes assigned for reading time.  To stress this point, the group were given four 
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1. Route-setting demo utilising every projector 

2. Comparing Westpac to Simis W 

3. Andy with Matt and Louise 

4. Reuben explaining foul and flank 

5. Mark on headway 

6. Jerry overseeing the layout attempts 

7. Mark showing how relaxing the mod 2 can be 

8. More help on the group exercise 

9. PJW and TMN starting Havant 
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minutes to read two sample questions 
and chose between them and plan their 
answer.  Following this there was 
discussion of the content of the 
proposed answers; in most cases this 
showed that people had misinterpreted 
what the examiner was probably 
looking for when setting the question.  
Peter then got the group to suggest 
suitable content from which to construct 
an answer to the favourite question. 

Whist this was going on, a couple of 
us snuck off to have a play with Signet’s 
Friargate RRI interlocking.  Working 
with the control tables and signalling 
diagrams we tried all sorts of ways to 
prove the interlocking wrong, but were 
unsuccessful.  What we did find though 
was the testers who had been working 
on the interlocking previously had left 
us with a few juicy faults to get our 
teeth into (as testers have been known 
to do on occasion!).  

From the feedback received it seems 
that the event was a great success so I 
would like to thank everyone who was 
involved in the day.  Special thanks must 
go to Isobel Knight who put a lot of 
time and effort in to the planning of the 
day.  All Younger Members events rely 
heavily on the kindness of volunteers to 
come and help young engineers 
develop.  If there is anyone reading this 
who has time and experience to share, 
please don’t hesitate to get in touch 
and offer your services.  You can 
contact us at  

younger.members@irse.org.   
Andrew Witton 

YM MEMBERS LUNCHEON 
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The 12th Annual Members Luncheon took place at the Victory 
Services Club, near Marble Arch, London on Wednesday 16 June 
2011, and was attended by 97 members and IRSE staff.  In his 
opening comments, Paul Jenkins, President, welcomed all those 
present, and in particular, those members who had achieved 50 
or more year’s membership of the Institution and the members of 
the Licensing and Membership Committees who had also been 
invited as the Institution’s guests.  After this brief welcome, 
everyone settled down to a traditional menu of Quenelles of 
Seafood Mousseline with a Lemon Dressing, Rib of Roast Beef 
with Yorkshire Pudding and Rhubarb Crumble with Clotted 
Cream, accompanied by a choice of water or red and white wine.  

After the meal, Paul Jenkins proposed the Loyal Toast, and 
then in his brief speech, commented on the number of people he 
had met during the reception who had known his father, Jim 
Jenkins, a former Fellow of the Institution, and whose names he 
had heard of during his early years in the profession.  He went on 
to outline some of the key features of his planned programme for 
the year ahead, particularly the International Convention which 
would take place in Delhi in October 2010.  He then introduced 
Colin Porter, the Chief Executive and General Secretary who 
gave a report both of the members attending or who had been 
invited, and some current information about the Institution. 

Having read out a number of messages from members who 
had been unable to attend, Colin went on to note that Paul 
Jenkins was the 86th person to serve as President since the 
Institution’s formation in 1912.  13 Past Presidents were present 
including the longest serving Past President, Victor Smith OBE, 
the President in 1974.  There were now 86 members with over 50 
years membership of the Institution and 29 of them were present 
at the luncheon including Ian Foster, the longest serving member 
present, having joined in 1948 although the record for longest 
membership still lay with Ron Post, who at 93 was unable to 
attend.  Ron had been a member for 71 years.  He welcomed his 
two predecessors as General Secretary, Ray Weedon and Ken 
Burrage, noting that Ken had just been elected to Council for the 
first time at the April AGM.  The newcomers to the 50 year+ 
group were Colin Martin, Keith Tomlinson, Geoff Bell, Graham 
Baker, Barry Ashmore, John Rose, Alan Joslyn and John Deane 
and three of them, Alan Joslyn, Keith Tomlinson and Barry 
Asmore were present. 

He then read out the names of those members who had died 
in the last year, including the oldest member, Mr HAE de Vos tot 
Nederven Cappel who had died in March 2010 aged 103 having 
been the former Chief Signal Engineer of the Netherlands 
Railways, and who had achieved his 50 years membership in 
January and who had been elected an Honorary Fellow in 1969.  
A second Honorary Fellow who had died during the year was 
Brian Heard who had been President in 1992.  He thanked them 

all for their contribution to the Institution and their service to the 
profession during their lives. 

On a more general note, he went on to say that the 
Institution remained successful and membership continued to 
steadily grow, with 4665 members currently, an increase of 170 
during the last year, and at membership committee that morning 
another 70 new applications had been dealt with.  There were 
also just over 6000 current licence holders.  On the previous 
Friday 11 June, the President had presented the third IRSE 
Network Rail S&T Apprentice of the Year Award at HMS 
Collingwood, Portsmouth, at the passing out presentation for 
the 200 first year NR apprentices, to Julie-Ann Kean who had 
just finished the third year of her apprenticeship.  He drew 
attention to the fact that of the three awards made so far, two 
had been made to women.  During the year, the five year 
strategy had been produced (see April 2010 IRSE NEWS) and 
amongst other things a guidance document had been produced 
on the application of safety assurance (see this issue).  Ten 
Hewlett/Fisher travelling bursaries had been introduced with the 
£250,000 legacy received from Frank Hewlett and the memorial 
fund established in honour of Alan Fisher, the President in 
2008/9 who had died during his year of office in February 2009, 
and applications from young people from around the world to 
attend the Convention in India were currently being assessed. 

He commented that the Institution had been in its new home 
“at the Mechanicals” in Birdcage Walk for just over four years, 
and they continued to make the IRSE very welcome.   
However,  the 2011 AGM would be held “at the Electricals” at 
Savoy Place as the Annual Dinner in 2011 is returning to the 
Savoy Hotel in anticipation of them having completed their 
£200m refurbishment, which he thought could almost have been 
a signalling project involving new technology – i.e. a two year 
overrun and a 30% cost overspend! 

Finally, Colin stated that ours was an Institution that 
depended totally on the efforts of a small staff and our too 
numerous to list, group of volunteers throughout the world to 
achieve what it did, and he asked all to show their appreciation 
both to them all for all their hard work on our behalf, and 
particularly to Linda Mogford and Hilary for organising today’s 
luncheon and for the staff of the Victory Services Club for 
arranging such an enjoyable meal.  He finished by saying that the 
next luncheon would be held on 15 June 2011, in London. 

Following that, Coffee and Mints were served and everyone 
continued to mix and discuss the finer points of S&T engineering 
in a very social context.  

1.+2. General views of tables  

3. Jim Waller, Cy Porter (Past Presidents),  
Ray Weedon, Ken Burrage (former General Secretaries)  

4. Paul Jenkins (President) and Victor Smith OBE (Past President)  

5. Linda Mogford, Hilary Cohen, Renate Maceke at the VSC registration desk  
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The Section’s first ever Annual General Meeting was held at the 
Yorkshire Museum of Farming in Murton, home of the Derwent Valley 
Light Railway near York on Saturday 5 June 2010.   

Chairman Ian Allison took us through the short history of the Minor 
Railways Section since the start in March 2009, along with the aims and 
objectives of the Section.  One of these objectives is the preparation of 
Guidance Notes on several subjects for Signalling and 
Telecommunications at Minor Railways (heritage railways, tourist 
railways and industrial railways).  Our Vice-Chairman Dave Helliwell is 
the co-ordinator for this, but the Section is looking for people who are 
willing to assist him in writing the draft guidance notes and peer review 
of these drafts.  Please contact Dave Helliwell (email address: 
dave@g6fsp.com) if you are available to assist him.   

The Guidance Notes will be published by the Heritage Railway 
Association but the Minor Railways Section will be responsible for their 
technical content.  A first draft for Signal Post Telephones and one for 
Mechanical Points are now being reviewed.  To reach those interested 
in the Minor Railways Section, their technical visits and the progress on 
the Guidance Notes, an email group has been started.  If you are 
interested to join, please send an email to signalpost@freeukisp.co.uk 
or email Ian Hughes, our ‘Members Co-ordinator’ on email:  
Iuse@blueyonder.co.uk 

Next, the Section Secretary Martijn Huibers presented his Report.  
This featured the initiative for a Signalling & Telecommunications ‘share’ 
group, which can be used to advertise any required items which 
hopefully are available somewhere else, while at the same time make 
surplus S&T equipment available for use at another organisation.  
Currently discussions are ongoing with Network Rail maintenance teams 
to see if they have any surplus equipment that ‘needs a good home’ or 
any equipment the maintenance teams might need but don’t have 
available themselves.  Furthermore, Network Rail resignalling projects 
can join in with equipment that becomes redundant.   

It was mentioned that all Network Rail projects need to follow a new 
guideline on redundant equipment, which states a process that will first 
check any requirement within the organisation (including strategic 
spares) or any officially registered requirements from organisations like 
the National Railway Museum.  Only if none of these parties is interested, 
equipment might then be available for heritage lines depending on 
time within the renewal programme, willingness of the contractor and a 
safe method of removal from site.  Despite all these ‘if’s, the Section will 
continue its support for this initiative and IRSE members can expect an 
announcement of the start of an email site very soon. 

As our Treasurer Trevor Hodgson was not available at the last 
minute, the Treasurers report was provided as an overview of our 
financial status.  All committee members were officially re-elected for a 
further term of office.  Ron Whalley offered to stand for election to the 
committee and was duly appointed with a unanimous vote.  

Following the official part of this day, three presentations were 
given while all attendees were enjoying a very good lunch.   

The first was by Dr Liesel von Metz called ‘Risk Assessment 
demystified’, explaining how easy it is to follow the ‘Five steps to risk 
assessment’ process, a requirement for every railway organisation.   

Following this presentation Ian Hughes gave a paper called ‘New 
works under ROGS’, a short description of how ROGS should be 
implemented for new projects at Minor Railways. 

MINOR RAILWAYS SECTION 
Annual General Meeting and Summer Technical Visit 
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1. Group Picture at Murton Station.  Murton Park station was officially 
opened in 1999.  The building is a genuine Derwent Valley Railway 
station building but was located at Wheldrake.  The original building 
was dismantled piece by piece and transported to Murton where it was  
re-erected on site 

2. Main Hall of the National Railway Museum in York 

3. Inspecting the Points at the Run-Round Loop 

4. Members inspecting the User-Worked Crossing 
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     The third presentation was by Jonathan Stockwell, the 
archivist of the Derwent Valley Light Railway.  This railway is 
part of the Yorkshire Museum of Farming.  From the start of 
the railway in 1913 up to the present remnants of this 
agricultural railway, which was never nationalised, were 
presented with a lot of pictures.  Although the original 
company ceased to exist in 1983, the Light Railway Order 
including a small part of the line were handed over to the 
Museum of Farming at that time and are still the basis for 
the operation of the current trains. 
     The Saturday programme ended with a visit to the 
Derwent Valley Light Railway,  This gave us the opportunity 
to visit the 
station 
building 
(although 
re-located 

from Wheldrake it is an original building of the DVLR) and to walk down the line 
to the recently installed but not yet commissioned run-round loop at the end 
and to a footpath crossing halfway. During the visit there was ample opportunity 
to try out all the signalling equipment (signal box at the station and ground 
frame at the run-round loop).  In total 16 people attended the Saturday part of 
the programme. 

On Sunday seven people were left to attend the Sunday programme, a visit 
to the National Railway Museum.  After an informal visit to the museum in the 
morning and a joint lunch, the volunteers of the Model Railway in the 
Warehouse were available to assist us in getting some signalling training.  This 
layout, originally a training layout built in 1912 for signallers of the Lancashire 
and Yorkshire Railway and (almost) fully restored to its 1930 condition, provided 
all people available with some challenges, not the least because of the different 
practices from the GWR, LSWR, LNWR etc; according to the operators 
backgrounds.  Although some people had to leave early to get home again, 
three people took the opportunity to get a behind-the-scenes tour of the 
archives in the Search Engine, the library of the National Railway Museum.  
Among other things shown were the oldest known engineering drawings 
(original drawings of Rocket) and the art collection of the museum with some 
original paintings used for railway posters. 

The Section would like to thank the staff of the Yorkshire Museum of Farming 
for their excellent catering, all volunteers of the DVLR for their availability during 
our visit, Tim Proctor of the NRM Search Engine for his explanation and tour of 
the facilities and last but certainly not least Philip Graham, his son (our excellent 
freight train driver) and Bob Brook for their availability at the Model Railway 
which was the ‘icing on the cake’ for those people left on Sunday and of course 
to Green Dragon Rail for providing support for this event.    

Martijn Huibers 
Section Secretary 
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5. ECML at the NRM.   
These monitors are fed real-
time from the working Train 
Describers 

6. 1930 Training  Railway for the 
Lancashire and Yorkshire 

7. Murton Frame 

8. Murton Signal Box 

Photos:  Ian J Allison 
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IRSE Younger Members Annual Seminar and Technical Visit 

Theme is “Metro and Mainline – Sharing Best Practice” 
Seminar to be held at the London Transport Museum, Covent Garden on Thursday 25 November. 

Technical Visits to be held in London on Friday 26 November 
The event will be free to attend. To register your interest in attending please email: 

younger.members@irse.org 

IRSE Professional Exam - Module 1 Format Changes October 2010 
 
The IRSE Professional Development and Examination Committees, under guidance of council, regularly review the syllabus, format 
and results obtained in modules of the IRSE's membership examinations. 

     As part of this process, it has been decided to make a change to the format of Module 1 of the IRSE (Safety of Railway 
Signalling and Communications) COMMENCING THIS YEAR (2010). 

     The old format was a one hour paper requiring two questions to be answered from a selection of eight (nominally allowing half 
an hour to answer each question). 

     The new format will remain a one hour paper, but will require three questions to be answered from a selection of 10 (nominally 
allowing 20 minutes to answer each question). 

The objective of the change is threefold: 

 To encourage answers to demonstrate a broader knowledge of the topics covered; 

 To ensure that candidates are not being asked to tackle topics more deeply than can reasonably be expected from a typical 
competent signalling or telecommunications engineer; 

 To ease the difficulties that some candidates experience over exam technique where only two questions are answered. 
 
The overall style of questions, along with the syllabus covered, will remain unchanged. 
 
Dr Daniel Woodland IRSE Examination Committee    Craig King IRSE Professional Development Committee 

ANNOUNCEMENTS 

The BR SSI Pilot Scheme at Leamington Spa was commissioned 
on 8 September 1985 – 25 years ago this year.  It was the 
culmination of a period of work by BR Research and then five 
years of joint development by British Rail, GEC-General Signal 
Ltd and Westinghouse Signals, working as a tri-partite team. 

Since then, SSI has become one of the most successful 
electronic interlockings, with at least 1500 cubicles finding 
application in all parts of the world, and on all kinds of railways 
and metros, with remarkably few changes.  Because of its 
success, many tools and support facilities have been added by a 
wide range of industry organisations and users.  The suppliers 
(now Alstom (via SSL in the British Isles) and Invensys) have each 
introduced their successor to the original interlocking, even though 
many features of the original system can still be clearly seen. 

To mark this 25th Anniversary, members of the original  
“SSI Team”, who have mostly remained in the industry, though 
of course some have since retired, hope to organise the 
following: 

 A luncheon in Leamington Spa, on or around 8 September 
2010, open to the original SSI team, and others who have 
worked on SSI for a significant part of their careers.  Tickets 
will be on sale in due course, and a list of invitees is being 
compiled by John Slinn (john.slinn@park-signalling.co.uk).  
Please let John know if you would like to attend, if you know 
others who would, or if you would just like to send a 
message to former colleagues; 

 The production of a suitable commemorative tie, for sale to those 
involved.  If you would like such a tie (cost £10 approx.), please 
contact Bob Barnard bob.barnard@signallingsolutions.com). 

 The production of an illustrated publication, to be offered for sale 
(probably via the IRSE) later in 2010.  Those involved in the 
original development of SSI, or in its further development and use 
since, are invited to write contributions (short or long) on any/all of 
the following: 

 The history of SSI, the tri-partite agreement and the original 
and subsequent equipment and tool developments; 

 What was successful about the system and the development 
process, what was NOT developed as part of SSI, 
opportunities missed, and lessons learned; 

 Subsequent SSI applications worldwide (with photographs), 
and overseas organisations that have embraced SSI 
technology; 

 Performance of SSI in service, and views of users about the 
system; 

 Stories and photographs of the people involved with SSI, 
anecdotes and reminiscences. 

The exact form of the publication will depend very much on what 
YOU contribute.  It may remain as a series of self-contained essays, or 
it may be edited into the form of a history.   

Contributions and photographs should be sent to David Stratton 
(dhstratton@btinternet.com) by 30 September 2010.  

   25 YEARS OF SSI 
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Welsh Highland Ladybirds –  
A Correction 

Please can I correct the caption to photo-
graph 3 on page 23 of IRSE NEWS 157?  
The Ladybird is NOT a Point Indicator.   

This is the Down Home Board at Rhyd 
Ddu, the two yellow lights authorise the 
driver to proceed into the station (driving 
"on sight") after the End of Section 
Board.  The lights simply confirm that the 
Shunt Token has not been withdrawn. 

 Richard Lemon 

Training Opportunity 

As someone who regularly deals with queries from engineers on the interpretation of signalling principles and standards, as well as 
supporting the Institution by serving on the exam committee, I have to say that I am regularly surprised and disappointed by the 
depth and breadth of understanding of many of today’s engineers. 

As a trainee (quite a few years ago now!), I was exposed to many aspects of the signalling and telecommunications profession as 
well as many other aspects of the railway industry.  We were encouraged to take an interest in all types of signalling equipment and 
systems and were expected to understand the needs of operations and other engineers.   

Whilst I think today’s engineers are equally keen to learn they are often denied the opportunities I was privileged to enjoy. 
It is perhaps indicative of today’s industry and the safety culture that, unlike me, young engineers do not get the opportunity to 

work a mechanical signalbox and to undertake installation and testing of all types of equipment.  For some years I have been inviting 
graduates from Network Rail to join me at the Great Cockcrow Railway (www.cockcrow.co.uk) to spend an afternoon operating a 
signalbox to traditional principles, learning the fundamentals of signalling interlockings, absolute block and train regulation. 

I would encourage all young engineers to seek these opportunities, whether at a miniature or a preserved railway, since this will 
make them better engineers more able to understand today’s signalling principles and the reasons for them. 

John Alexander 

What is the significance of this building in the history of railway signalling? 

A: This is the Grand Hotel, in Colmore Row, Birmingham, England, which was the venue 
for the first Technical Meeting of the IRSE, on 25 February 1913.  This was the premier 
hotel in Birmingham in its time, constructed originally in 1875 with a major rebuild in 
1895.  With the latest in high-tech appliances such as hydraulic lifts and electric light it 
was a suitably prestigious venue for the new institution’s inaugural meeting. 

The IRSE is planning a re-enactment of the original paper in 2013, but unfortunately 
it looks unlikely that we will be able to return to the same venue.  The building is no 
longer in use as a hotel and is in need of major renovation.  The top floors are 
surrounded by scaffolding, to protect passers-by from falling masonry.   

It is apparently owned by a property developer who wants to demolish it, but has 
been prevented from doing so as it is a Grade II* listed building, in a conservation area 
around St. Phillips Cathedral.   

Ian Mitchell 

FEEDBACK 
Dear Editors,   

News View 156 Do Not Despair! 

I was one of the many signalling staff that 
was made unemployed when Jarvis went 
into administration.  I and others are 
finding it impossible to get work either 
through an agency or getting full time 
employment.  Having tried various 
companies and registered with agencies it 
seems they are not recruiting at present 
or no work is being done.  

If this continues then as you are 
probably aware a lot of skilled, 
experienced and competent hard working 
staff is going to be lost to the industry 
forever and seek employment elsewhere.  
Hopefully things will change soon.   

Scott I Quinton 
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RECRUITMENT     
To advertise call Steve:       +44(0)20 7878 2334 e-mail: steve.forsdick@tenalps.com 

 

Smart Water 
In Issue 155 of the NEWS we published an article on how the 
Smart Water security product was being used to mark cables in 
order to identify them if they ended up in scrap yards having 
been stolen. 
     We have now been sent a picture of a track-side location 
case in one of the problem areas.  It has been marked up with a 
painted symbol by the criminal fraternity to indicate there is an 

attractive amount of 
stealable cable 
associated with the 
case. 
This gives an idea 
of the level of 
problem that 
Network Rail is up 
against. 

Deputy Editor 

Growth by design

Our work already enables some three million passenger
journeys every day. We have five years of funding secured, 
with a plan to invest £35 billion on improving and developing
the network. Whether we’re upgrading Thameslink or working
on Crossrail, the largest civil engineering project in Europe, 
we need good people, the best people, to fulfil our 
ambitious plans. 

Joining us in the Signalling Design Group, you’ll be part of the
team that gets involved in everything from railway signalling
development to supporting maintenance renewals and
controlling circuit designs. It’s the perfect environment to
build on your core skills with some of the most ambitious 
and diverse ventures the UK has ever seen. Plus you’ll 
benefit from exceptional training and a second-to-none
support network.

Right now, we need:  

Signalling Engineering Design Managers  
£50,000 – £55,000

Signalling Design Engineers at all levels  
£35,000 – £50,000

Assistant Engineers with design experience at all levels 
£25,000 – £28,000
We require Signalling Designers at all levels, ranging from
Design Managers to Trainee Signalling Design Engineers,
in schemes development and detailed design. We also
require Project Engineers with design experience. Due to
the ongoing development of our organisation, new
opportunities are arising throughout the year. To find out
more and apply, please visit careers.networkrail.co.uk
and search by job title.

Signalling Design Group • Birmingham, Reading, Croydon, Glasgow, York and London



 IRSE NEWS  |   ISSUE 158  |  JULY/AUGUST 2010  29 

 Engineering Opportunities
tfl.gov.uk/jobs
TRAIN SYSTEMS MAINTAINER
£38k - £44k + excellent benefits
There couldn’t be a more exciting time to join 
London Underground, as we embark on the biggest 
investment programme for 70 years. We’re improving 
reliability with new signalling and control systems 
and new trains, delivering faster journey times and 
increased capacity. Come and be part of the team 
that’s transforming the Tube.

We need a confident engineer to ensure Central
Line trains run smoothly and efficiently. You’ll be 
part of a dedicated, enthusiastic team investigating 
problems in the Central Line’s ATC trainborne 
systems, identifying and rectifying faults.

To succeed you’ll need an ONC/HNC or equivalent 
in Electrical and Electronic Engineering, ideally 
supported by a knowledge of ATO/ATP on modern 
rolling stock. A high level of safety awareness, 
excellent problem-solving and fault - finding skills
will also be required. Ref: TfL10393.

FIELD SERVICE ENGINEER
£35,500 - £47,000 + bonus
+ excellent benefits 
Join a team of elite engineers and play a part in 
maintaining the computer based signalling systems 
that control the entire Central Line, and experience 
one of the largest, most exciting challenges of
your career.

Based next to London’s newest and most prominent 
shopping centre, and covering the whole of London, 
you’ll join an experienced and talented team of 
Field Service Engineers, providing first line support 
to ensure that London Underground’s Central Line 
runs smoothly and safely. With more journeys made 
on the Tube each year than on the entire National 
Rail network, your influence will be reflected in the 
thousands of safe journeys made across the Capital 
each day. 

As well as significant experience of fault diagnosis 
and maintenance of electrical/electronic control 
systems and/or computer systems, you will need 
an ONC/HNC or equivalent experience in a relevant 
electrical or electronic engineering discipline/role. 

A driving licence is essential in having to travel 
to various sites through the night for essential 
maintenance or rectification work.

Coming from a background in rail, aviation, IT or 
similar specialised field of engineering, you will
also need to hold, or will work towards, a relevant 
IRSE licence.

Striving to ensure that our customers have “A Good 
Journey Every Time”, ideally, your work will ensure 
a high level of service delivery. However, if one 
computer were to fail, the entire line could soon 
follow suit. So, you’ll need to be on site quickly and 
primed for action should something go wrong. 

Excel here, and you’ll find yourself equipped with 
the expertise, experience and confidence you need 
to develop a career within one of the fastest moving 
environments in the Capital.

The railway is a 24/7 environment and this post 
will require covering shifts 24/7. Ref: TfL10355.

We offer attractive benefits, including final salary 
pension scheme.

To apply for either role please visit tfl.gov.uk/jobs 
and enter the relevant reference in the keyword 
search.

Closing date: 23rd July 2010. 

These vacancies have been approved by senior 
management and play an important role in 
supporting the Mayor’s Transport Strategy.

We aspire to be as diverse as the city we serve, 
we welcome applications from all sections of 
the community.

Transport for London

Follow TfL Jobs:
also on iPhone app and iGoogle widget
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FIND YOUR FUTURE IN AUSTRALIA
Signalling Engineers – Melbourne/Adelaide, Australia

 Best Consulting Engineering Firm (revenue over $200m) 
     BRW Client Choice Awards 2009

An international presence

Just as people the world over flock to Australia for 

the lifestyle, rail professionals make a beeline for  

PB to get their teeth into some of the biggest,  

juiciest rail projects. So why not join the growing 

Signal Engineering team here at PB Australia and 

start enjoying both?

With investment in rail infrastructure in Australia 

continuing apace, despite the global economic 

downturn, we have openings for Professional,  

Senior and Principal signalling engineers in our 

Melbourne and Adelaide offices.

We need you

If your experience level is at least that of a solid 

design or project engineer with at least 7 years 

relevant experience, through to Senior or Principal 

engineer level, ideally gained in a consultancy 

capacity, and if you can combine this with excellent 

communication and report writing skills and project 

management experience, you’ll find some of the 

world’s most exciting and challenging projects waiting 

for you at PB, along with equally impressive career 

opportunities.

The rewards

 In addition to help with relocating down under, you 

can expect a highly competitive salary and incentive 

package, a friendly and supportive workplace and  

a challenging learning environment at all levels.  

All this in the land of opportunity. What more could  

you ask for?

Join our team

To make the most exciting move in your career, please 

contact Dana Fitzgerald on +61(0)2 9272 1433 or 

email dfitzgerald@pb.com.au


