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As many of you will know, Colin Porter stepped down from the role of IRSE 
Chief Executive at the end of July, after many years of service to the Institution not 
only in that post but in others as well.  At the IRSE Members’ Luncheon in June our 
President Andrew Simmons presented Colin with the “President’s Medal” – a rarely 
bestowed honour in recognition of truly exceptional service to the Institution.  At 
Colin’s retirement event in London in July, Ken Burrage (Colin’s predecessor in the role) 
paid a fulsome and well-deserved tribute to the service Colin has given.  Colin is not 
retiring completely, however, because he is taking over from Ken as Chairman of the 
Licensing Committee.
Replacing Colin in the role of Chief Executive is Francis How, who was the Institution’s 

President in our Centenary year, 2012/13.  He is also a long-standing member of 
the IRSE’s governing Council, and for the past two years has chaired the Education 
and Professional Development Committee.  Francis was previously the Technical 
Director of the UK’s Railway Industry Association, which represents the interests of 
suppliers working in the UK rail industry, where amongst his various responsibilities he 
spearheaded work on innovation and was a member of the Programme Control Board 
for the implementation of ERTMS in the UK.  His professional expertise is in signal 
engineering, and he has been a Member and Fellow of the IRSE for many years.
Commenting on his new role, Francis said: “Following Colin in the role of 

Chief Executive is going to be a real challenge, but it is one that I am looking forward 
to.  I am very conscious of the IRSE’s dependence upon not only its staff but also the 
many members who freely give their time and energy to supporting the Institution and 
its activities around the world.  We also depend upon, and are grateful for, the support 
of the companies for whom those individuals work. I hope that, in turn, they will 
continue to find the relationship mutually beneficial, given the IRSE’s role in facilitating 
the professional development of their engineers.  Closer engagement between the 
Institution and employers is a vital theme of our Strategy 2015-2020.”
Note: The IRSE’s Strategy 2015-2020 was published in the June edition of IRSE 
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VICTORIAN SIGNALLING

Victorian Signalling Principles
By Robert Baird
Director, Rail Networks Consulting, Australia

SUMMARY
This paper provides an overview of the signalling systems and 
principles that are used on the Victorian network.  While originally 
being one rail network where the majority of these principles 
come from, Victoria now has three separate main networks: 
Metropolitan (run by Metro Trains Melbourne), Regional and 
Country (run by V/Line) and Interstate and Standard Gauge 
(Australian Rail Track Corporation - ARTC).

Each of these networks is currently modifying existing and 
developing new principles to suit their business; so at best this 
paper represents a snapshot in time.

This paper is meant to be informative only, describing the 
signalling systems used to implement the safeworking systems in 
the Victorian Rulebook, the signalling configurations and aspects 
shown to drivers, the interlocking arrangements and an overview 
of some systems and technology used in the State.

For detailed information the reader should refer to more 
detailed standards and documentation published by the Network 
Managers, a number of which are referenced in this paper.

INTRODUCTION
Systems Used
Victoria has two main types of signalling systems:
• Three Position Speed Signalling – this is subdivided into 3 

and 4-aspect systems and is the most common system used;
• Two Position Route Signalling – legacy system still in use on 

some regional lines.
Mentioned for completeness but not covered in this paper 
further are forms of communications based movement authorities 
such as:
• Manual train orders (still in use in Victoria);
• Section Authority Systems (no longer in use in Victoria);
• Communications-Based Train Control (CBTC) systems 

(currently being trialled on one metropolitan line).
Except for CBTC, the safeworking systems that utilise these 
systems are defined in the 1994 PTC Book of Rules and 
Operating Procedures (i.e. The Rulebook) as amended.
There are 3 main rail networks in Victoria: Metropolitan 

Melbourne (MTM), Regional (V/Line) and Interstate (ARTC) and 
each network has customised the base rules using amendments.  
Table 1 lists the individual safeworking systems listed in the 

Rulebook cross referenced to the signalling type and whether 
they are used on each of the three networks.

NOTATION AND ABBREVIATIONS
• Section 3 Rule 1 – Provision in the rulebook that allows a 

train driver to pass an automatic (permissive) signal at stop 
after waiting 30 seconds;

• Dual control points – Point machines usually operated 
electrically that can be operated by “hand” by train driver 
or competent operator under a failure condition;

• Catchpoint Locking – The locking of flank catch points or 
derail and crowders to prevent vehicle roll out from sidings;

• Calling On – Low speed signal aspect into an occupied 
main route.

 

The situations where each system would be used are listed in 
Table 2.

Automatic Block 
Signalling (ABS)

Used where one signaller is in control 
of the area with connections between 
other areas using unidirectional 
automatic signalling or other 
safeworking systems.  

Automatic and Track 
Control (ATC)

Used where different signallers are in 
control of adjacent interlocked areas 
with a single line connecting the areas.  

Centralised Traffic 
Control (CTC)

Used where a single train controller 
undertakes remote controlled 
signalling of multiple adjacent 
interlocked areas, generally with a 
single line connecting the areas.  

Double Line Block 
(DLB)

Used in 2 position signalling areas 
where different signallers are in control 
of adjacent interlocked areas with 
unidirectional lines connecting the 
areas.

Train Orders (TO) Used for freight only lines and lightly 
used passenger lines.  

Train Staff and Ticket 
(TST)

Used for freight and lightly used 
passenger lines where there is single 
line operation.

Safeworking 
Type 

3 Position 
Speed 

Signalling 

2 Position Route 
Signalling 

Continuous 
Train D

etection ?  

Used on 

3 
Aspect 

4 
Aspect 

MTM V/Line ARTC 

CORE System – 
Automatic Block 
Signalling (ABS) 

       

Automatic & 
Track Control 
(ATC) 

   
Note 2 

    

Centralised Traffic 
Control (CTC) 

       

Double Line Block 
(DLB) 

 
Note 1 

      

Train Orders (TO)        

Train Staff & 
Ticket (TST) 

       

Key:  = Used  = Not Used 

Note 1 – Some exceptions, i.e. SEY36 

Note 2 – Allowed at arrival signals at end of section 

Table 1 - Victorian Safeworking Systems

Table 2 - Use of Safeworking Systems
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Overarching Principles
The standards that cover the signalling design principles are 
listed in Table 3.

Network Applicable Standards

Metropolitan  (MTM) 
& Regional (V/line)

VRIOGS 012.0 Victorian Signalling 
Principles

VRIOGS 012.0.1 Overlaps

VRIOGS 012.0 2 Signal Enforcement

VRIOGS 012.0.3 Axle Counter 
Application

VRIOGS 012.0.4 Standard Rail 
Signalling Naming &Symbol 
Conventions

VRIOGS 012.1 Standard Design for 
Signal Design and Documentation

(https://dms.ptv.vic.gov.au)

Interstate (ARTC) ESD-03- to ESD-32-Series (http://
extranet.artc.com.au/eng_signal)

Table 3 - Applicable Standards for the Victorian Network

Note that both MTM and V/Line have other documentation that 
either modifies or provides clarification to these principles.

THREE POSITION SPEED SIGNALLING
Background
Speed signalling was introduced into Victoria in the 1920s from 
the USA as part of the d.c. electrification of the Melbourne 
suburban network.  
Based on AAR standards (now AREMA), both 3 and 4-aspect 

sequences are allowed and these are often mixed to optimise the 
headway.

Classes of Route
Signal routes are either classified as “Main” or “Low Speed”.  
The type of route is listed on the control tables.
Main Routes are:

From To

Mainline signal Mainline signal

Mainline signal Mainline platform buffer stop

Main routes (except for those leading to platform buffer stops) 
have overlaps.

Low Speed routes are:

From To

Mainline signal Dwarf signal, siding buffer stop, stop 
board or limit of shunt board

Dwarf signal Mainline signal, dwarf signal, siding buffer 
stop, stop board or limit of shunt board

Low speed routes do not have overlaps.  Low speed routes 
where the exit signal borders a main line usually only have a 
minimum overrun of 30 m.  The overrun is to protect mainline 
movements from a shunting movement rather than protect the 
shunting movement itself.

Signal Types and Configuration
Home signals are mainline signals that protect movements over 
points and crossings or prevent access to 2-way running lines 
when it is not safe to do so.  They are controlled by an operator 
and by track circuits.  

Home signals are absolute signals in that they cannot be passed 
at stop without authority.

Automatic Signals are mainline signals that are used to break 
up block sections in order to improve line capacity.  They are not 
directly controlled by an operator but by track circuits.

Automatic signals are permissive signals in that they can be 
passed at stop in accordance with the Rulebook (Section 3 
Rule 1).  Automatic signals may have an emergency replacement 
function.

Dwarf Signals are shunting signals.  They are generally 
controlled by an operator and may not be track circuit controlled 
unless controlled from a route setting panel

Dwarf signals are absolute signals in that they cannot be passed 
at stop without authority.

There are exceptions to the categories above:

• Controlled Automatic Signals can be controlled by the 
operator.  These are usually used where there are points in 
the overlap of an automatic signal, that otherwise would be 
automatically locked;

• Uncontrolled Home Signals are used where an automatic 
signal function is required but it is not desirable to be 
permissive for example signals in tunnels.

Figure 1 shows the configuration of a mainline three position 
signal:

• The main signal aspects are displayed as colour light 
combinations on the “A” and “B” arms;

Speed Indicator
 (when lit)

Broad Gauge  
Indicator

  (when lit)

Automatic
‘A’ 

Indicator
  (when lit)

65

V S
M
Y
D
9
8
7

A

‘A’ Arm

‘B’ Arm

‘C’ Light
 (when lit)

Std Gauge  
Indicator  (when lit)

Route  
Indicator (s)

Signal Number
 Plate

 

Figure 1 - Main Signal Configuration

• The “C” light can display a yellow low speed aspect when 
both A and B arms are Red;

• If A and B arms and C light are vertically aligned then the 
signal is a home signal;
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• If the A & B arms are staggered (either side of mast) and 

there is no “C” light the signal is an automatic signal;
• When fitted, a route indicator gives the driver additional 

route information;
• When lit, the speed indicator changes the definition of 

medium speed from 40 km/h to the speed displayed;
• When lit an “A” indicator means that the home signal it is 

fitted to is to be treated as an automatic signal when at the 
Stop position;

• On dual gauge track:
o A “V” indicator displayed in conjunction with another 

proceed aspect authorises a broad gauge train to pass 
the signal;

o An “S” indicator displayed in conjunction with another 
proceed aspect authorises a standard gauge train to 
pass the signal.

Three Position Signal Aspects
In a speed signalling system, the signal aspect conveys the 
allowable speed to the driver (either “normal speed” or “medium 
speed”) and from route knowledge the train driver will know the 
route to be taken.

Where the same signal aspect applies to multiple routes or 
where there could be confusion a route indicator is provided.

“Normal speed” is the allowable operational line speed.
“Medium Speed” is 40 km/h unless modified by a speed 

indicator (65 km/h or 80 km/h).
“Low Speed” is 15 km/h.

Main Signal Aspects
Three position 3-aspect signals convey normal speed information 
(Table 4):

Signal Aspect Meaning Comment

(G/R)

Clear normal speed Driver may proceed at 
the maximum speed 
for the section for the 
train class.  The next 
signal is displaying 
a normal speed 
proceed aspect.

(Y/R)

Normal speed 
warning 

Driver may proceed 
at normal speed but 
be prepared to stop 
at the next signal or 
buffer stop.  A normal 
speed overlap is 
provided beyond the 
next signal, except at 
buffer stops.

(R/R)

Stop Driver must not 
proceed past 
home signal unless 
authorised or if an 
automatic signal, 
apply Section 3 Rule 1 
of Rulebook.

Three position 4-aspect signals spread the braking over 2 signal 
sections and the aspects convey normal and medium speed 
information (Table 5):

Signal Aspect Meaning Comment

(G/R)

Clear normal speed Driver may proceed 
at the maximum 
speed for the 
section for the train 
class.  The next 
signal is displaying 
a normal speed 
proceed aspect.

(Y/G)

Reduce to medium Driver may proceed 
at normal speed 
but must reduce 
to medium speed 
by the next signal.  
The next signal 
is displaying a 
medium speed 
proceed aspect. 

 
(R/Y)

Medium speed 
warning

Driver may proceed 
at medium speed 
but be prepared 
to stop at the next 
signal or at the 
buffer stop.  A 
medium speed 
overlap is provided 
beyond the next 
signal, except at 
buffer stops.

 
(R/R)

Stop Driver must not 
proceed past 
home signal unless 
authorised or if an 
automatic signal, 
apply Section 3 
Rule 1 of Rulebook.

Table 4 - Signal Aspects - 3-Aspect System

Table 5 - Signal Aspects - 4-Aspect System

An additional medium speed aspect is provided generally for 
diverging moves over points:

Signal Aspect Meaning Comment

 
(R/G)

Clear Medium 
Speed

Driver may proceed 
at medium speed.   
The next signal is 
displaying either a 
normal or medium 
speed proceed 
aspect.

The following types of route have the same signal aspect (Red / 
Red / Yellow) but different interlocking conditions:

Low Speed – Calling On Main Route

Low speed – Running Mainline

Low Speed – Shunt Low Speed Route

Low Speed – Running Shunt
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For example normal and medium speed aspects in Table 4 and 
Table 5 above require the route and overlap to be clear, “Low 
Speed Running Mainline” aspects require the overlap only to be 
clear, and “Low Speed Calling On” aspects do not require route 
or overlap clear.  Current ARTC practice is to not allow running 
low speed aspects and require low speed mainline aspects to 
have nominal overlaps.

Low Speed (Running Mainline) & Low Speed (Calling on) 
Aspects (Main Routes)

“Low Speed Running Mainline” and “Low Speed Calling On” 
routes have the same signal aspect (Table 6), the difference being 
that the former can be pre-cleared before the train arrives at the 
signal, whereas for the latter the train must be proved at rest at 
the signal.

Signal Aspect Meaning Comment

(R/R/Y)

Low speed 
proceed

Driver may proceed 
being prepared to 
stop short of an 
obstruction.  Maximum 
speed of 15 km/h.

Table 6 - Signal Aspects - Low Speed Mainline Routes

Route Indicator Aspects
When a mainline signal has multiple routes for the same signal 
aspect a route indicator is often provided.  Two forms are used:

• LED or stencil incandescent arrows;
• LED theatre route indicator or box stencil incandescent 

displaying a letter or number that relates to the destination.  
(i.e. R = Regional Line, 1 = Platform 1).

Co-acting Signals & Signal Banner Indicators
When the sighting of a mainline signal is limited Co-acting 
Signals and Banner Indicators can be used.

Co-acting Signals are installed above, below or to the side of 
the original signal.  Co-actors have the same configuration and 
signal aspects (but may not have speed and route indicators) and 
may have smaller signal heads.  The same signal number is used 
with a “P’ suffix.

Three position Banner Indicators are used to provide advance 
warning.  

Strings of white LEDs are displayed in semaphore representation 
of the signal being indicated: Horizontal = Red, Inclined 45 
degrees = Yellow, Vertical = Green.

The number of the signal being indicated is used with a “BI’ 
suffix.  Trains are not required to stop at banner indicators.

Repeater Signal Aspects
Repeater signals are used to display warning aspects when 
entering a three position area from a two position area.  Aspects 
shown are listed in Table 7.

Signal Aspect Meaning Comment

 
(G/Y)

Proceed Driver may proceed 
at normal speed.   
The next signal is 
displaying a normal 
speed proceed 
aspect.

(Y/Y)

Warning Driver may proceed 
at normal speed 
but be prepared 
to stop at the next 
signal.  A normal 
speed overlap is 
provided beyond 
the next signal.

(Y/G)

Reduce to Medium Driver may proceed 
at normal speed 
but must reduce 
to medium speed 
by the next signal.  
The next signal 
is displaying a 
medium speed 
proceed aspect.  

Table 7 - Signal Aspects - Repeating Signals

G
R

3 Aspect Speed Signalling

Y
R

R
R

 

G
R

4 Aspect Speed Signalling

R
Y

R
R

Y
G

 

Figure 2 - Basic 3-Aspect Signalling Sequence

Figure 3 - Basic 4-Aspect Signalling Sequence

Trains are not required to stop at repeating signals.

Aspect Sequencing
Basic Sequence
Figure 2 shows the usual aspect sequence for 3-aspect signalling 
and Figure 3 shows the usual aspect sequence for 4-aspect 
signalling.
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Headway and Line Capacity Considerations 

In 3-aspect territory, the minimum signal spacing is dictated 
by the Y/R aspects which are usually braking distance (BD).  In 
4-aspect territory, the signal spacing is dictated by the Y/G 
aspect, which is dependent on the difference between normal 
speed and medium speed:

• At very low line speeds (say 40 km/h) 3-aspect speed 
signalling has a higher line capacity than 4-aspect;

• The optimum line capacity for 4-aspect signalling is achieved 
when the line speed is about 63 km/h, which is where the 
braking for Y/G and R/Y aspects are the same (i.e. half BD);

• The line capacity benefits of 4-aspect speed signalling over 
3-aspect diminish at higher line speeds.

Aspect Sequences at Junctions
Medium speed signals are often used for diverge moves at 
junctions.

Figure 4 shows the typical aspect sequence for moves through 
a junction.

In regional areas where the through line speed is more than 
twice the diverge speed, Train Protection and Warning System 
(TPWS) Overspeed Sensors (OSS) at and leading up to the signal 
No 5 in Figure 4 are used enforce the R/G aspect.  Previous 
practice was to approach operate and speed prove signal No 3 
to prove the train at 100 km/h or below before allowing signals 3 
and 5 to clear but this was found to impact  headway.

Figure 5 shows the aspect sequence where a train approaches a 
junction signal at stop in metropolitan areas.

In this case signal 3 would be approach operated and speed 
proved to enforce the R/Y aspect and thereby minimise the risk 
of exceeding the medium speed overlap.

This is not required in TPWS areas as OSS are used to enforce 
the R/Y aspect.

Main Route Locking Requirements
General
Main routes are required to prove the conditions listed below 
before a route is set:

• The operators control function has been placed to the reverse 
position;

• Opposing and conflicting routes are normal (i.e. with no 
moves in progress).  This means that the route and overlap 
being set must be free of opposing route locking;

• Points in the route, points to provide roll out and flank 
protection and points in the overlap are in the correct 
position or free to move to the correct position.

Once the points are called, detected and locked in position 
(excluding free facing points in the overlap) the route is set.

Before a signal can display a proceed aspect points in the route, 
points to provide roll out and flank protection and points in the 
overlap (except for free facing points) must be continuously 
proved called, locked and detected in the correct position, and if 
dual control points they are proved in motor control.

In some cases the Network Manager will allow:

• Flank points detected at line of clearing, or
• Flank points called but not detected (See Required State of 

Points section below).
In addition to the above:
• Before a signal can display a normal or medium speed 

proceed aspect:
o The trainstop must be detected down (Metro area).  (For 

regional TPWS areas before a warning aspect can be 
given, the TPWS TSS trainstop in the signal ahead must 
be proved to be operational);

o The route and overlap are continuously detected clear 
of trains (including foul tracks).

• Before a signal can display a “Low Speed Running Mainline” 
aspect:
o The train is proven to have passed the previous signal;
o The train speed is proven to be at 20  km/h or less (by 

approach operation or speed proving) or previous signal 
was a low speed aspect;

o The route must be continuously detected clear of trains 
(including foul tracks);

o The overlap track maybe occupied.

Typical Junction Aspect Sequence
R
G

R
R

Y
G

G
R

G
R

(Or any 
other 
aspect)

(Or any 
other aspect 
except R/R)

1 3 75

9

 Typical Metropolitan Junction Aspect Sequence
 (Junction blocked)

R
R

R
R

G
R

Y
R

G
R

 
R
Y

1 3 7

5 9

 

Figure 4 - Typical Junction Aspect Sequence

Figure 5 - Typical Metropolitan Junction (Junction Blocked)



IRSE NEWS |  ISSUE 214  |  SEPTEMBER 2015 7

• Before a signal can display a “Low Speed Calling On” aspect:
o The train must be proved at stop behind the signal;
o Either the route or overlap is occupied;
o Signaller has selected ‘Low Speed’;
o Foul tracks unoccupied (MTM, not V/Line).

Approach Locking

General

Approach locking is applied when a signal is cleared.  It ensures 
that when the signal is restored the signal locking is held until 
either the approaching train passes the signal (in which case the 
route is held by route locking) or else is proved at rest behind the 
signal before being released (i.e. normalised).

Approach locking is applied to all controlled signals including 
controlled automatics.

Signals generally detect approaching trains back to the sighting 
distance of the last signal affected by the signal restoration (i.e. 
comprehensive approach locking).

In this case, the sighting distance is considered to be 6 seconds 
at line speed plus any equipment delays (i.e. Computer-Based 
Interlocking processing delays).  If no trains are detected on 
the approach locking lookback tracks (excluding those tracks 
conditioned out by points or signals at stop and free of approach 
locking), the locking is released immediately.

In some cases, approach locking of mainline routes use a fixed 
timer – for example when the approaching route is from a non 
track-circuited siding.

Release of Approach Locking

Signal approach locking is usually released when:

1.  The signal has been proved at stop and the signal control 
removed, AND

2(a)  The approach tracks are clear (or were conditioned out 
due to point lie or signals in rear are at stop and are free of 
approach locking), OR

2(b)  The train has been proved to have taken the route and 
passed the signal (train in section), OR

2(c) The approach locking time has elapsed.  This is based on 
the time taken for a train to travel over the approach section 
and come to rest in rear of the signal in question.

Train in Section Proving in Victoria is generally based on 
sequential operation of track circuits before and after the signal 
proving that the entire train has passed the signal.  

Route Locking (also called Route Holding) 
Route locking maintains the locking initiated by the signal lever 
or route setting when the signal is returned to stop after the train 
passes into the route section.

Route locking is applied after the route is proved available and 
the approach locking is applied but before the signal clears.  (SSI 
and derivatives apply the locking when the signal clears to a less 
restrictive aspect than the most restrictive.)

Before a route can be set, all opposing / conflicting route 
locking must be proven to be released.  Route locking is released 
when:

• The entry signal is restored to stop, the route and overlap 
tracks are clear and approach locking is released, i.e. train 
stopped on approach to signal;  

• The entry signal is restored to stop and the train is proved 
at rest at the exit signal, i.e. train has taken the route, or 

else the train has cleared the overlap (SPAD case).  The 
entry signal can be restored by a signaller or automatically 
using sequential operation of track circuits;

• The train has left the route and overlap and the route 
is reset using the Train Operated Route Release (TORR) 
function.

Sectional Release of Route Locking

To facilitate the safe and efficient movement of trains, the locking 
of points in flank and in route as well as locking of conflicting 
routes maybe released (or normalised) when the train has cleared 
the points or passed the point of conflict with another route, 
thereby allowing these other routes to be set.  Likewise an 
overlap may be released when the train is proved at stop at the 
exit signal, potentially rendering it available for other routes / 
overlaps.

Generally catchpoint locking is held by route locking until:

• After the train has passed the point where it could be struck 
in the side;

• If a converging move, the distance between the catch 
protection and the point where the locking can be released is 
greater than 100 m (V/line).

Required State of Points
All in-route points, flank points and catchpoints protecting the 
route must be locked.

Points in the overlap must also be locked unless they are 
unlocked (free) facing points with alternative overlaps available 
and no time of operation locking applied.

Flank Protection

Victorian flank protection principles differ to those in other 
Australian states or the UK because of the requirement to have 
fully braked overlaps on passenger lines.

The general process for applying flank protection is:

• Ensure that there is roll out (catch) protection for sidings;
• Ensure that there are no conflicting routes or overlaps;
• Ensure that flank protection is provided where overlaps can 

be released and there is a high risk of a train SPAD into the 
released area (i.e. junctions in vicinity of stations);

• With the Rail Operator, identify any high risk un-signalled 
moves that need to be protected against;

• Consider any additional flank protection – This should be 
justified in association with the Rail Operator in the context 
of a risk assessment: the benefits of improved safety versus 
reduced operational flexibility, increased impact under failure 
conditions, reduced system reliability and increased wear and 
tear on equipment.

When assessing additional flank protection over and above the 
required minimum, options such as driving points to the flank 
position without detecting them may provide significant safety 
benefits while reducing the impact of delays due to failures.

Note than V/Line allows a low speed signal aspect even when 
fouling tracks are occupied whereas MTM do not.  (MTM has 
published Design Practice Notes to provide guidance on flank 
protection and foul tracks).

Overlap Requirements
Overlaps are provided for signals that can display main arm 
warning signal aspects, either normal warning (normal speed 
overlap) or medium speed warning (medium speed overlap).  
(ARTC also require mainline low speed aspects to have overlaps).  
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The overlap requirements for main arm aspects are:

• In order to display a warning aspect the overlap must be 
proved unoccupied;

• The length of the overlap is commensurate with the speed 
authorised by the warning aspect.  It is based on emergency 
braking with a 10% margin and must consider the change in 
braking performance due to gradient;  

• Overlaps are usually based on worst performing train 
considering the maximum train speeds on the line and train 
braking characteristics.  Where it is required that overlaps 
are based on the dominant traffic type, the maximum speed 
of other train types is reduced so that they can brake in the 
overlap length.  An exemption to this is that freight trains 
are not required to brake within a 40 km/h medium speed 
overlap;

• It is assumed that train drivers are in control of the trains 
within infrastructure limits (i.e. not over-speeding);

• While overlaps are required to be “fully braked”, always 
stopping within the overlap cannot be assured unless the 
train is fitted with a compatible train protection system (Signal 
Enforcement section below).  In this case short overlaps can 
be enforced by TPWS OSS or speed proving trainstops;

• Overlaps may not be shared with other routes, although a 
train detection section may be allocated to more than one 
overlap as long as the underlying minimum overlaps do not 
conflict;

• On freight only lines nominal fixed length overlaps are 
specified;

• Trailing and non-free facing points in the overlap must be set, 
locked & detected;

• Free facing points can swing to an alternative overlap if one is 
available.  This may require sequencing of point movements.

Other Requirements
Train Detection
Track circuits where used have a 4 second time delay pick up to 
cover momentary loss of shunt.  This maybe local or include CBI 
delay.

Lamp Proving

The requirements for the different networks are:

Network Lamp failure 
alarmed and 

indicated

Lamp Failure 
proved in aspect 
of signal behind

MTM YES YES

V/Line YES NO

ARTC YES NO

Low Speed Route Requirements
General Requirements
Low Speed routes include “Dwarf Signal”, “Low Speed – Running 
Shunt” and “Low Speed – Shunt” aspects in and to sidings.

Low speed routes do not have overlaps: Low speed routes 
where the exit signal borders a mainline usually only have a 
minimum overrun of 30 m.

Low speed routes do not require route or overrun tracks to be 
clear except for “Low Speed Running Shunt” and “Green dwarf” 
aspects which require route tracks clear.

Dwarf signals are used in sidings or for mainline setback moves 
against the mainline signalled traffic direction.  In this case they 

may be provided with trainstops to prevent a train passing the 
dwarf at stop from travelling along the one way track in the 
wrong direction.

Dwarf Signals must not be used on a mainline in the direction 
of through traffic: in this case a “C’ light on one of the facing 
mainline signals would be used.  

Low Speed Route -  Signal Aspects

Three Position Dwarf Signal Aspects

A dwarf signal is a single signal head mounted on a low post.

The aspects are listed in Table 8.

3 Position Dwarf 
Signal Aspect

Meaning

(R or P)

Stop

(Older dwarf signals displayed red 
lights.  Recently installed dwarf signals 
are usually specified to have purple 
lenses but the actual colour displayed 
is closer to blue.)

(Y)

Proceed at low speed (15km /h)

(G)

Proceed at low speed.  In an ABS area 
the line ahead is clear and the next 
signal is at proceed.  In an ATC area it 
is clear to enter the single line section 
and the driver can resume line speed 
when the points are cleared.

Table 8 - Signal Aspects - Dwarf Signals

“Low Speed - Running Shunt” and “Low Speed Shunt” 
Routes (Low Speed Routes)

“Low Speed Running shunt” and Low speed shunt routes have 
the same signal aspect (Table 9), the difference being that the 
former can be pre-cleared before the train arrives at the signal, 
whereas for the latter the train must be proved at rest at the 
signal.

Signal Aspect Meaning Comment

R/R/Y

Low speed Proceed Driver may proceed 
being prepared 
to stop short of 
an obstruction.  
Maximum speed of 
15 km/h.

Table 9 - Signal Aspects - Low Speed Routes

Required State of Points
All in-route points, flank points and catchpoints protecting the 
route must be locked.

Low Speed Route Approach Locking
Dwarf signals and home signals that can only show a low speed 
for that route are approach locked for a fixed time of 30 seconds. 
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Shunt Route Locking (Route Holding)
Route locking for low speed routes is similar to main signals 
except:

• There is no overlap;
• In long siding areas route locking maybe released early in 

order to maximise simultaneous moves.  This is dependent on 
the Network Manager;

• In some interlockings, siding areas can be ‘switched out’ so 
opposing dwarf signals may be cleared for shunting without 
signaller involvement.

Dual Gauge Requirements
General Requirements
Additional interlocking controls are provided in dual gauge areas 
to ensure:

• Trains are only signalled on valid gauge routes with valid 
gauge overlaps;

• Train gauge information is correctly propagated;
• Gauge indications to train drivers are clearly understood;
• Shunting moves are restricted to same gauge (i.e. joining 

trains) where practical.  Current signalling practice prevents 
the docking of broad gauge and standard gauge trains or 
shunting of mixed gauge rolling stock for obvious reasons.

Current practice is to provide “V” and “S” indicators on all 
signals on dual gauge lines even if there is no risk of derailment 
in the route section.

For dual gauge lines there are usually separate broad and 
standard gauge routes for the same physical route and only 
one can set at a time.  For example Route 535A (BG) locks out 
Route 535 (BG) and vice versa.

Both correct gauge (and absence of incorrect gauge) is tested 
for in the aspect, with the correct gauge indicator (V or S) being 
illuminated and proved lit.

Gauge Determination
The gauge of a train is determined by:

• Its entry point to the dual gauge network via single gauge 
track, or;

• Using separate track circuits for broad gauge (BG) and 
standard gauge (SG) trains to detect the gauge, or;

• Using wheel detectors on the individual BG and SG rails 
coupled with a track circuit that detects trains on either 
gauge.

Gauge Propagation
The gauge of the train is stored in the interlocking in a gauge 
latch for each dual gauge track section and is propagated with 
the train based on track circuit occupation and point lie.

Locking Requirements for Points
General Requirements
In addition to the point locking requirements in the Required 
State of Points section above, points are unconditionally locked 
by occupation of the points track.

Where the points track does not include all fouling points 
for a particular points movement, other track circuits are to be 
included. These may be conditioned out by the position of other 
points.

Dual control points can be manually operated by competent train 
drivers or operations staff.  Once put to manual, the point motor 

is disabled and the signal aspects of any route set (ncluding low 
speed aspects) which require the points in route, flank or overlap 
are returned to stop, until the points are restored to motor 
position.  (An exception to this is that V/Line and MTM require 
that low speed aspects are not prevented by overlap points in 
motor control unless required by risk assessment).

When swinging free (i.e. unlocked) facing points, generally 
other required points in the alternative overlap are sequentially 
operated before the hinge (free facing) points in order to 
preserve a valid overlap.

Free facing point detection is usually masked for 7 to 10 
seconds to allow overlap swinging without restoring the aspect.  

Self Normalising Points
Self-normalising points are provided for catchpoints on sidings 
that protect main line moves from vehicles rolling out onto the 
mainline.  It can also be applied to other points as required by 
the Network Manager.

Self normalising can commence restoring 4 seconds after the 
point locking is removed.

Time of Operation Locking
Time of Operation Locking (TOOL) is applied to free facing 
points in the overlap where they are within 10 seconds (plus CBI 
delay time) at the speed authorised by the protecting mainline 
signal.  It is to ensure that when an overlap is occupied in a SPAD 
situation, the train is not derailed on moving points.

TOOL is applied when the train approaching the stop signal 
is on the berth track and is released when this train is proved at 
rest.

MTM and V/Line generally does not apply TOOL in sidings 
and V/line generally does not apply TOOL where the line speed 
is less than 30 km/h in busy terminal areas where it will impede 
route setting.

Level Crossing Protection
General Arrangements
Victoria has a rule that there are to be no new level crossings, 
so there is a focus on grade separations, particularly in the 
metropolitan area.  The priority for upgrades of existing locations 
is assessed via the Australian Level Crossing Assessment Model 
process.

Level crossing signage, audible warning, flashing light and 
boom barrier configurations are in accordance with AS1742.7 
Uniform Traffic Control Devices and AS7658 Railway Level 
Crossings.

Victoria has both automatic and manually operated single 
or double sets of half booms, but does not currently allow 
four-quadrant full booms.  In addition there are still some 
tramway squares (See Tramway Squares section below).

Automatic level crossings use either fixed length approaches 
(track circuits or axle counters) or variable length approaches 
using grade crossing predictors to provide a (relatively) constant 
warning time irrespective of train speed.

The Minimum Warning Time (MWT) for automatic level 
crossings (control section) is 25 seconds, plus 0.35 secs for each 
metre of crossing width over 10 metres.  The level crossing 
approach length is based on the highest line speed of any rail 
vehicle that can operate on the section of line.

A holding section of 35 seconds is provided for boom barrier 
level crossings where there are multiple tracks, or where it is 
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possible to have closely spaced train movements.  The holding 
section is often used to initiate the traffic light cycle at locations 
with co-ordinated traffic lights.

Designers are to optimise the configuration to ensure that with 
the range of train speeds and stopping patterns, the variation in 
warning times does not exceed 210% of the MWT.  Designers 
shall include allowances for predictor calculation times (generally 
6 seconds) and any CBI delays.

At boom barrier level crossing locations, the timings are 
typically:

• Initial flashing light warning (7 s);

• Boom descent (12 s);

• Boom down time before train reaches the crossing (6 s);

• Boom lift time (12 s);

• Minimum booms up time before next operation (25 s).

Level crossing protection maybe interlocked with signals where 
trains may be held or shunted or to provide express / stopper 
discrimination.

Express / Stopper Discrimination
Level crossings where a station stop is within the control section 
may be fitted with express / stopper discrimination in order to 
minimise road closure times.  In this case signals are pre-cleared 
for express trains, but approach cleared for stopping trains.

A typical design of a station platform adjacent to a level 
crossing will maintain the signal at the end of the platform at stop 
until the train enters the platform; in which case the level crossing 
will commence operating and the signal will clear when the 
booms are proved down.  The signal should clear with the train 
approximately three quarters of the way into the platform.

Where there are constant stopping patterns, a timing track can 
be used to automatically select either “stopper” or “express” for 
several level crossings down the line.  Alternatively, the signaller 
can manually select the mode via the train control systems; this 
is required before clearing the first signal into a section of level 
crossings.  

Express / stopper incorporates a progression system using 
track section occupancy to ‘remember’ the trains status and set 
express or stopper conditions ahead of the train.

Traffic Light Co-ordination
The traffic signal design adjacent to railway level crossings is 
generally done in one of two ways:

1. Traffic signals on either side of the railway level crossing are 
controlled to ensure that each phase where cars are signalled 
across the level crossing includes time to clear trains from the 
level crossing (Current Practice).

2. Traffic signals located on one side of the level crossing which 
upon detection of an approaching train initiates a ‘train 
phase” which clears vehicles from the level crossing (Previous 
practice).

The first option minimises the risk of queuing over the level 
crossing and so is preferred from a safety perspective.

The steps in a typical traffic light co-ordination include:

• Train detected on holding section (or position 35 s before the 
control section) and “Call” issued to Traffic Light Controller 
(TLC);

• TLC terminates current phase, initiates train clearance phase 
if required (Option 2 above) and then sends a response back 

to the rail level crossing.  The TLC then only operates phases 
that do not signal road vehicles across the level crossing;

• If the train reaches the control section without receiving a 
response from the TLC, it will send a “Force” command to 
the TLC, which will drive the traffic lights to flashing amber if 
not in “train phase”.  This flashing amber phase will be reset 
when the train has gone through the level crossing;

• Once the train is off the level crossing a ”Pre-release” is sent 
to the TLC which starts shutting down any conflicting phase in 
preparation for opening the roadway;

• Once the booms have risen a “Release” is sent to the TLC 
which will allow a traffic phase that directs traffic across the 
level crossing.

Tramway Squares
Melbourne has four tramway square level crossings, all controlled 
by a local signaller, which are fitted with:

• Interlocked signals either side of the level crossing for both 
train and tram;

• Interlocked catch points for the tramway (where fitted);
• Electrically isolated overhead and rail level tramway squares; 
• Interlocked switching of the 1500 V (train) / 600 V (tram) to 

the overhead traction square and as well as the bonded 
return (train / tram) through the rails;

• Articulated boom barrier arms.
Issues with Tramway squares:

• Because of the interlocking requirements, it is necessary for 
the signaller to set up the route for rail moves several minutes 
before the train arrives, so as not to delay the train, which can 
result in significant delays to trams;

• Designers need to be careful in changing the location of 
the catchpoints or tramway square Insulated Rail Joints as 
incorrect positioning can lead to tram derailments or damage 
to the tram traction motors;

• It is difficult to get track circuits working that may alternately 
be connected to both rail and tramway traction returns.  
Current tramway squares are not track circuited and use 
sequencing of adjacent rail track circuits to prove occupancy / 
vacancy (i.e. ‘trap’ tracks);

• Because of the speed restrictions (down to 10 km/h 
depending on condition) they can significantly affect 
headways.

Pedestrian Crossings
The current standard layout for the fencing, paving and access 
requirements at automatic pedestrian gated crossing have 
recently been revised to take account of Disability Legislation.  
All pedestrian crossings must have audible warning devices as 
well as a method of escape should the pedestrian be caught on 
the track side of a closed gate.

For stand-alone pedestrian crossings, the minimum warning 
time is 25 s, and generally a short 10 s holding section is 
provided.  This minimum warning time is increased by 1.35 s for 
every metre over 10 m between points of refuge.

For pedestrian crossings associated with or directly adjacent to 
level crossings the warning times are the same as for the level 
crossing.

Pushbutton operated magnetic gate latches are being installed 
on exit gates to stop people bypassing the main gates when they 
are closed.  
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Both controlled ‘home’ signals, aspects mounted vertically in line, 
the one on the left showing Green over Red meaning travel at Line 

speed. The one on the right again with aspects vertically in line but a 
single Red over Red meaning stop. Any aspect shown by this signal 
other than stop would mean proceed at medium Speed (40 km/h) 

but as there is a LED indicator that can show figures (usually 65) this 
would mean travel at medium speed 65 km/h, and that there is a high 

speed crossover in advance to the left!

 Standard ‘Home’ signal (controlled) with Train Stop  
in raised position

An Auto Signal (aspects 
mounted vertically but 
offset) showing Yellow 

over Red , meaning 
next signal at Stop. 

Note co-actor signals 
to the right for close-up 

viewing.

Now the signal has 
upgraded to Green 
over Red meaning 

that the next signal is 
showing normal speed. 

The only problem with Speed Signalling is that sometime it is 
essential to tell the Driver where he / she is actually going. This is 
a controlled signal on the lines to the West of Melbourne where 

the line diverges to different geographical destinations. The route 
Indicator displays the destination and the signal shows Green over 
Red denoting “Travel at Line Speed” Note the non-illuminated “A” 
head that, when lit, tells the Driver that the signal can be treated 

as an “Auto” signal and can be passed at Danger under “Stop and 
Proceed” rules after time. There is also a Low Speed Yellow signal 
available as well. The display board on the bottom aspect is foul of 

the structure gauge and has been cut down to suit!

VR Banner Signals – horizontal line is Red, 45 degrees  is Yellow  
and Vertical would be Green

All photographs and captions by Tony Howker.
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Table 10 - Enterprise Train Control Systems

TRAIN CONTROL SYSTEMS
General Configuration and Functionality
Each of the three Network Infrastructure Managers in Victoria 
have decided to have a common centralised train control system 
in order to automate route setting, maximise functionality and to 
realise staff saving benefits (Table 10).

Network Network 
Manager

Enterprise 
Train Control 

System

Other 
Legacy 

Systems

Metropolitan MTM TCMS
(Westrol)

Sigview, 
Westcad

Regional V/Line

(Sigview)

Regional 
Rail Line 

Train Control 
System

Westcad, 
Phoenix

Interstate ARTC Phoenix

Function MTM V/Line ARTC 
Basic indications, route setting 
and point keying  

   

Train describer and train number 
stepping 

   

Through routing including 
preferred routes 

   

Route storage     
Fleeting of home signals    
Timetable driven automatic 
routing 

   

Conflict resolution and junction 
optimisation 

   

Integration with: 

• Timetabling 
 
 

 
 

 
 

• Crew rostering    
• Passenger information 

systems 
   

Performance reporting systems    
Replay & simulation facilities    
Standard control desks    
Control area expansion / 
reduction 

   

Disaster recovery site    
Computer assisted train order 
dispatching function 

   

Electronic docking sheets    ?? 
Electronic train graphs   ?? 
Equipment monitoring & alarms 
(including SPAD alarms) 

   

Integrated axle counter reset    
Route availability checking    
Signal, point & track blocking 
functions 

 
No 

Track 

  

Table 11 - Train Control Functionality

The current strategy for each operator is to migrate legacy 
systems to the enterprise system as funding and operational 
requirements allow.

Table 11 compares the current functionality of each of the 
enterprise systems.

ARTC and V/Line have combined signaller and train controller 
duties in order to use standard workstations.  The systems also 
allow control areas to be amalgamated or split or moved to other 
workstations, within the constraints of the current radio systems.

ARTC has implemented computer assisted train orders between 
Benalla and Oaklands.

V/Line Control Room Axle Counter Reset Process

V/Line has changed the axle counter reset process to allow:

• Next train (sweep) reset;
• Two person control room reset (called a “Track Reset”).

The “Track Reset”involves:

• After confirming that the section is clear, the Train Controller 
(TC) requests a reset of a single axle counter section using the 
Regional Rail Line Train Control System (RRLTCS);

• Within 1 minute, the Senior Train Controller (STC) must 
independently confirm that the section is clear and confirm 
the required reset on the separate Axle Counter Reset System 
(ACRS) and reverse a vital keyswitch;

• After a further 5 minutes (during which the TC or STC can 
cancel the reset requests), the TC can then execute the reset 
via RRLTCS;

• A command is sent to the interlocking, and the axle counter 
module is reset.

DRIVER SUPERVISION SYSTEMS
Signal Enforcement
With the introduction of mechanical trainstops to the Melbourne 
metropolitan area the concept of fully braked overlaps enforced 
by trainstops was adopted: this was extended more recently to 
regional areas using TPWS.

Signal enforcement is provided for metropolitan passenger 
trains (mechanical trainstops) and regional passenger trains 
(TPWS) but currently not on freight trains or interstate or heritage 
passenger trains.

Metropolitan Area
In the metropolitan area, mechanical trainstops are fitted to all 
signals to trip trains passing a signal at stop.

In addition, speed proving trainstops are used to protect short 
overlaps, and detected fixed trainstops are used protect lines 
from wrong directional moves, and in some cases, to prevent 
EMU trains entering areas without traction overhead wiring.

Because of the wide range of driving styles, “timing tracks” 
and speed proving trainstops are not considered acceptable to 
enforce medium speed (40 km/h) aspects; so where there is a 
high risk of a medium speed overlap being exceeded the signal 
is approach operated and speed proved.

Under failure conditions, the trainstop is proved driven down in 
the signal aspect and proven up before the signal is allowed to 
re-clear.  Trainstops are not proved in traffic direction controls.

TPWS trainstops (TSS) are fitted to selected signals where there 
is a high risk of collision from regional passenger trains.
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Regional Areas
Where TPWS is provided, it is fitted to:

• Signals that protect junctions;
• Signals at the end of station platforms;
• Signals where the line speed is greater than 130 km/h;
• Where local risk assessment indicates it is required.

It is generally not fitted in areas where the line speed is less than 
30 km/h or at buffer stops.

TPWS Overspeed Sensors (OSS) are ideal for speed signalling 
and can be used to enforce 40 km/h, 65 km/h and 80 km/h 
medium speed aspects as well as reduced length medium speed 
overlaps without approach clearing the signals.

TPWS is used to enforce train speeds through the divergent 
direction of turnouts and crossovers where line (through) speed is 
more than twice the diverge speed.

TPWS failure conditions are always indicated and modify the 
signal aspects in cases where the failure presents a safety risk:

Modern Signal Box at Newport, south west of Melbourne controlling 
the Line to Werribee via a Controlguide Westcad system

The entrance to Flinders Street from the west,  the main through 
station of Melbourne. 15 platforms and no information to the 

Driver on where he/she is going, only the speed!
• A TSS failed “OFF ”at a signal at stop will replace the signal 

behind to stop;
• A TSS failed “OFF” for a signal at proceed  will not affect the 

aspect;
• A TSS failed “ON” for a signal at proceed will change the 

aspect of the signal behind to ensure that the train is tripped 
at a speed not exceeding 40 km/h (to minimise injuries to 
passengers associated with an emergency stop).

Similar conditions apply for the OSS.

Trains with failed onboard TPWS units or unfitted trains must 
operate at reduced line speeds on TPWS fitted lines.

Illuminated Speed Boards
Where there is a need for illuminated speed boards (usually 
where the line speed is over 130 km/h), they are proved lit in the 
signalling controls (V/Line).
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The old and the new together at Ballarat – old semaphore Signals 
replaced by Colour light speed signals. Although re-signalled several 
years ago, the signals have been designated “Heritage” and must be 
kept. Ballarat is now controlled from Central Control in Melbourne, 

which controls all of the V/Line country network.

All photographs and captions by Tony Howker.

Tightness of gauge and sighting difficulties has meant that this 
signal (an Auto) has to be mounted low down between parallel Lines 
approaching Southern Cross Station. Note also the short distance to 

the next signal, less than a six-car length away.
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Mind the Gap
By Francis How
Formerly Technical Director, Railway Industry Association, UK

Despite a current slowdown in the letting of contracts for re-
signalling on the national rail network, the rail industry in Great 
Britain faces a chronic shortage of signal engineering resources, 
as indeed it has done for many years.  With a burgeoning project 
workload, and the prospect of changes in technology, the 
problem is becoming greater rather than diminishing.  Speaking 
with IRSE colleagues from other countries, such as Australia, 
France and South Africa, it is very evident that this is a challenge 
that is being faced in many countries – and, not surprisingly, the 
potential solutions are the same.

Those potential solutions were addressed by a number of the 
speakers at the IRSE Capability and Competence Seminar in 
London in February 2015.  Some of the solutions would deliver 
improvements in the near future. Others are much longer-term 
and are linked to the uptake of new signalling technologies – in 
particular cab signalling with Automatic Train Protection (e.g. 
ETCS) instead of lineside signals, and the next generation of 
traffic management systems.  Many of the solutions are not new, 
but frustratingly we still seem slow to adopt them on a systematic 
basis.

These potential solutions are illustrated in Figure 1.  Some 
of them are applicable both to projects and to maintenance, 
whilst others are specific to projects, and it is fair to say that 
most attention was given in the Seminar to the resourcing of 
projects.  However, a typical railway has more manpower devoted 
to maintenance than to projects, and the challenge is therefore 
relevant to maintenance as well.

In this article I address the key opportunities for closing the 
resource gap, with the hope that it will stimulate and inform 
further debate – and more importantly, encourage cohesive and 
sustained action.  Many of the issues and solutions are linked 

to each other, so any plan for action needs to integrate the 
opportunities in order to derive significant and lasting benefit.

RECRUITMENT AND DEVELOPMENT
In this article we have deliberately spoken in terms of “closing” 
the resource gap, not “filling” it.  The distinction is important, as 
the simplistic view is that we need to recruit more people (i.e. fill 
the gap).  But to adopt this solution alone risks overlooking the 
significant opportunities for making better use of the people we 
already have.

Nevertheless, recruitment is an important part of the solution, 
both to replace people as they retire, and to find people with 
skills appropriate to the new technologies being introduced.  At 
the same time, we must recognise that railway assets are long-
lived.  A typical railway network will have a mix of old and new 
technologies in service, and we will need the skills for working on 
both for the foreseeable future.  Indeed, there is a view that in 
relation to older assets, obsolescence of knowledge about how 
to maintain them is a greater challenge than the obsolescence of 
the technology itself.  

This provides a powerful argument for actively managing the 
replacement of old systems in conjunction with the recruitment 
of people, aiming to reduce the variety of technologies in service 
and ensuring that we have the know-how to support those that 
we retain as well as addressing future needs.  Recruitment is, 
therefore, a long-term game that needs sustained focus, coupled 
to a careful understanding of the skills that we need over the life 
of the assets.  This is relevant to suppliers as well as asset owners.

Suppliers involved in projects face a further challenge in terms 
of recruitment.  Unlike asset owners, they do not necessarily 
have sufficient knowledge of (or confidence in) the upcoming 

project workload that is needed to make sound long-
term recruitment decisions.  It is understandable 
therefore, that they will tend to operate on relatively 
short horizons (shorter than the time it takes to develop 
a competent designer, for instance), and to recruit staff 
from competitor organisations to solve the short-term 
needs.  In Great Britain some of the larger suppliers have 
framework contracts with Network Rail, but a framework 
without assurances about the forthcoming workload and, 
crucially, the timing of that workload, is of limited value.  
And frameworks are self-evidently of no value at all to 
other suppliers who are not party to them.

FASTER ROUTES TO COMPETENCE
Signal engineering has unkindly been called at various 
times both a “cottage industry” and a “black art”.  If 
there is any underlying truth in this, it may lie in the fact 
that the knowledge and expertise needed for designing 
and testing signalling systems tend to be specialist and, 
except at the superficial level, unlike those found in 
other industry sectors.  There is, therefore, something 
of a mystique about what signal engineers actually do.  
This perspective is exacerbated by the view that it takes 
years for someone to become truly competent, at least 
in the higher skill levels. 

Closing the
Resource Gap

Recruitment

Process 
automation

Efficiency 
improvements

Design 
simplification

Smoothed project 
resource demand 

profile

Faster routes to 
competence

Figure 1 - Potential solutions
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The question, therefore, is whether it is unavoidable that it 
takes a long time to develop a person’s capabilities?  The answer 
maybe yes for some skills, such as principles testing or scheme 
design, at least for as long as we perpetuate conventional design 
and testing processes – a subject tackled later in this paper.  
However, even with this constraint we probably could do more to 
speed the process by a better approach to training for specialist 
roles and for the professional development of people for more 
broadly based engineering management roles.  

The dependency on highly specialist, brain-intensive expertise 
that is developed over many years is in part a reflection of the 
fact that signalling project development, design and testing is 
largely a non-automated process, applied to a variety of items 
of equipment selected and configured for each specific (and 
geographically unique) project.  A signalling system is often more 
akin to an assembly of component parts sourced from a variety of 
suppliers, rather than a system designed to a common technical 
specification.  The expertise required to design, test and maintain 
such assemblies cannot be acquired quickly.  Arguably the 
modular signalling concept that has been introduced in Great 
Britain could help, and it may be less of an issue for urban metro 
signalling systems, which tend to use turnkey projects provided 
by a single contractor for each line.

Another area with the potential to reduce the time required 
for people to become fully competent in design and testing is 
by the simplification of signalling application design rules and 
of project-specific operational requirements.  This subject is 
addressed later in this paper.

SMOOTHED AND STABLE PROJECT RESOURCE 
PROFILES
The signal engineering industry frequently bemoans the 
fluctuating workload with which it has to contend.  The problem 
is not just one of fluctuations, it is also about the unpredictability 
of work, and about changes to work-plans that either accelerate 
the need for resources or, just as often, delay the need for 
resources.  The ability to provide a reasonably accurate forward 
resource demand forecast is essential if companies are to engage 
in sustained recruitment and development of signal engineering 
personnel.  

In Great Britain there are two principal end-customers for 
signal engineering – Network Rail and London Underground.  
They depend to a significant degree upon the same supply 
companies, and they are in this sense competing with each other 
for resources.  So the first point to note is that the sharing of 
plans between client companies is essential if the best overall 
outcome is to be achieved in terms of making efficient and 
effective use of resources.

Secondly, regular dialogue is needed both between suppliers 
and client organisations, to understand the bigger resourcing 
picture.  Clients and suppliers need to be as honest and as open 
as they can with each other about the resource requirements and 
availability, in order to provide visibility of forward workload, to 
expose the pinch-points in resource availability, and to smooth 
the resource profile so far as is possible.  This needs a careful 
analytical approach if it is to be meaningful.

The third key ingredient is stability of the agreed forward 
workload plan.  There is nothing so disruptive and wasteful of 
resources as change, whether this is change to the specification 
for a project (requiring additional resources, for instance, or 
re-work), or change to the agreed project timescales, resulting in 
personnel no longer being required during one period and more 
personnel being needed in another.  Clients and suppliers have a 
joint responsibility to work to agreed project plans.

EFFICIENCY IMPROVEMENTS
In the previous section we alluded to the waste in the use of 
signal engineering resources.  This is proving to be a major 
problem in Great Britain, particularly in relation to projects.  
Estimates of exactly how much resource is in effect wasted in 
projects vary between 25% and 40%.  Whatever the number, if it 
is in that range then it is significant, and arguably the single most 
important thing we could do to close the resource gap would 
be to reduce the wasteful use of the skilled people we already 
employ.

In projects it is almost certainly changes to project specifications 
that cause the greatest inefficiencies. It is well known that 
changes to specifications in the early stage of a project are much 
less costly and disruptive than changes when detailed design or 
construction has commenced.  Despite this, client organisations 
in particular seem to regard changes to specifications as 
inevitable.  It may be true that change can never be completely 
avoided, but there is a great deal more that could be done to 
reduce the need for change part-way through a project, and 
to constrain changes to those which are regarded as essential, 
taking into account both the cost and safety risks associated with 
making late changes.  

The true cost of changes to project specifications is 
considerably greater than simply the additional resource needed 
to complete the project, as if that were not enough.  A project 
which unexpectedly consumes more resource than planned has 
a knock-on impact on other projects downstream, which then 
find themselves lacking resources to meeting scheduled dates.  
Project programmes and resource profiles have to be re-worked 
as a consequence.  Most significantly of all, the operational, 
safety and business benefits of a re-signalling scheme, which 
may equate to many millions of pounds per annum, are delayed 
because the completion date has been put back by months or 
even years.

There are also inefficiencies in the maintenance of signalling 
systems.  Although modern systems have vastly superior 
diagnostic capabilities compared with their predecessors, we still 
rely heavily upon visual inspections and checks, which are labour 
intensive.  The opportunities for reducing the manpower needed 
to maintain signalling systems are significant, and we need only 
look to other industries such as aerospace and automotive to 
appreciate the huge beneficial changes they have achieved over 
the past ~20 years.  To realise these benefits we need to invest 
in making systems highly reliable (not just in when the office 
or factory, but when deployed in the working environment as 
well), with in-built health monitoring and reporting of impending 
problems.  

Systems also need to be supported during operational use by 
defect recording/analysis systems and a reliability growth regime 
which aims relentlessly to make good reliability even better.  This 
must be done in conjunction with the suppliers of systems and 
equipment.  The most effective way that a supplier can improve 
his products and services is by receiving and acting on data and 
information generated through operational use – and that almost 
always has to come from the train operator or infrastructure 
manager.

DESIGN SIMPLIFICATION
In Great Britain we have ahead of us a “perfect storm” of an 
opportunity with signal engineering resources and expertise.  The 
three components of this storm are:
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• The need to reduce the complexity of signalling system 

application designs, because errors are being made in design 
and testing as a consequence of that complexity;

• The planned introduction of full Automatic Train Protection 
and cab signalling by means of ETCS, which will require new 
skills and which offers the possibility of reducing some of the 
complexity;

• The shortfall in signal engineering resources both now, and 
unless something is done, for the foreseeable future.

Work by the IRSE in conjunction with Network Rail and the major 
suppliers in Great Britain has highlighted a number of issues 
that are adversely impacting the safety of signalling projects.  
One of these is that over the years we have made signalling 
application designs more complicated, stretching the capability 
of the underlying system (which in many cases is SSI), of the 
designers, and of the testers.  As a consequence, errors are 
being made in the application design, and they are not found 
during subsequent testing.  Much of this, although not all, is 
associated with the design of overrun protection (overlaps, 
flank protection etc.), often as a consequence of endeavours 
to optimise operational flexibility.  Other countries and railway 
administrations do not always take the same approach, and 
instead have much simpler standardised track layouts, a much 
simpler range of route “types”, and less complexity to cope with 
overruns. 

Coupled with this, we have over the years also added to the 
complexity of principles and rules for signalling systems, which 
also presents a greater challenge for designers and testers.  Not 
all of these rules are systematically documented, and certainly 
not in a formal language methodology.  There are concerns that 
the knowledge of these rules, and vitally, the rationale behind 
them, resides in the heads of a diminishing pool of experts.  We 
are at risk of losing our corporate memory.

The plan to implement ETCS on a widespread basis on the 
national rail network in Great Britain offers a once in a lifetime 
opportunity.  With ATP and cab signalling it should be possible 
to simplify the design rules, not least because we will abolish 
lineside signals and largely prevent unsafe exceedances of 
movement authority (although some issues still remain when 
a train is not under full supervision).  Not only can the rules be 
simplified, it should be possible to codify them in a much more 
logical and formal way, which will aid learning and reduce the 
risk of corporate memory loss.  This is not to say that ETCS 
design is necessarily straightforward – it does introduce some 
new challenges.  But we have an opportunity to make the design 
rules simpler, which should reduce project costs, minimise the 
likelihood of error, and enable designers, testers and others to 
become competent more quickly.

PROCESS AUTOMATION
Finally, on the journey to a world better resourced for signal 
engineering, and for projects in particular, we should consider 
the role that automation might play.  Some suppliers already offer 
systems with some capability to automate elements of the design 
or testing activities.  However, much more needs to be done, and 
on a systematic basis.  The world of ETCS, coupled with simpler 
design rules as set out above, should enable this to happen if we 
are willing to grasp the opportunity.

The goal is a world in which there is a much reduced 
dependency on the specialist knowledge of designers and 
testers to produce and prove that a signalling system is safe and 
workable.  A combination of simulation, modelling, automated 
design and testing, forming an integrated life-cycle of project 
activity should enable us to produce application designs that are 
more assuredly safe, workable, and operationally acceptable, 
than is the case at present – and at lower cost.  

Simulation and modelling permits us to refine the operational 
requirements with train operators and infrastructure managers 
before any detailed design is done.  The outputs of this activity 
can lead into a process where much of the application design is 
automated.  Automated testing using test scripts and scenarios 
should enable us to test application designs much more 
comprehensively, and quickly, than is done at present.

One of the consequences of this new approach is that we will 
need new skills.  There may be less dependence on conventional 
testers, for instance, but we will need more capability to produce 
test scripts and scenarios.  Of course, the transition will be 
gradual and the more traditional skills will continue to be in 
demand for many years to come.

CONCLUSION
This paper has explored some of the challenges and 
opportunities for addressing the chronic shortage of signal 
engineers.  Change will require ambition coupled with 
collaborative and sustained action, and there is no organisation 
or company that could tackle all the issues alone.  In my view the 
key initiatives that the signal engineering industry collectively 
needs to focus on in Great Britain in order to bring sustained 
improvements to resourcing are as follows:

• Improve the visibility and stability of plans for the types 
of train control technology to be used, and for individual 
signalling projects, and use this information in forecasting 
and planning future resource requirements (with a planning 
horizon of 5+ years);

• Collaborate in attracting people into the industry, and in their 
subsequent training and professional development;

• Minimise changes to project specifications, limiting them to 
those which are agreed to be essential, taking full account of 
the resource impacts of any proposed change on both the 
project in question and others that depend upon the same 
resources;

• Simplify the signalling principles and design rules in 
conjunction with the introduction of ERTMS, and codify them 
in a standardised manner to aid learning;

• Plan for the systematic use of simulation and automation in 
the specification, design and testing of signalling projects.

Much of what has been described in this paper is not 
revolutionary.  But there are also elements, particularly those 
relating to the simplification of design rules and to automation, 
which most definitely challenge our conventional standards and 
processes, and which could represent the most radical alteration 
to the way we implement signalling projects since the changes 
introduced following the Clapham accident in the UK in 1988.
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Indian Level Crossings - An Overview
By Rathindra Lal Dam BSc(Eng) Lond FIRSE

INTRODUCTION
The issue of safety has been given much emphasis in the Indian 
Railway budget of 2015-2016.  It has been identified as one of 
the major thrust areas.  Despite the good intentions of railways to 
control the rate of accidental deaths, over 15% of the rail mishaps 
across the world are attributed to India.  Nevertheless, we boast 
of a very low percentage owing to our computation of mishaps 
per million km.  On an average nearly 15 000 lives are lost every 
year.  A major number of such accidents occur in unmanned level 
crossings – contributing to over 70% of the total mishaps.  

LEVEL CROSSING REQUIREMENT
There are nearly 30 000 level crossings spanning over 64 460 
route kilometres across Indian Railways.  Out of these, around 
12 000 are unmanned and 18 000 are manned.  

Considering the poor safety record, one area that definitely 
requires to be addressed on priority basis is improving the overall 
safety quotient associated with level crossings.  Despite the 
importance given in every budget, not much headway has been 
made in making rail travel safe for the 23 million commuters 
using the mode everyday though clean coaches, hygienic food 
and water and reaching destination on time and safety is our 
major concern and surely it cannot over take at the cost of faster 
travel or on-board entertainment.  

PROJECT PROGRAMME
There have been various suggestions and one such seems 
that the Ministry of Indian Railway considers totally eliminating 
unmanned railway crossing by 2017 and installing Bridge over 
Rail or Bridge under Rail.  Their recommendation has been “total 
elimination of all level crossings (manned and unmanned) within 
five years at the estimated cost of Rs. 50 000 Crore  
(UK£ 5 000 Million) which will get recovered over 7-8 years by 
saving in operation and maintenance costs and improved train 
operation”.  Interestingly, the committee observed that advanced 
warning safety equipments installed at several such crossings 
failed “due to thefts and other factors”.  

PROJECT IMPLEMENTATION
Given the geographical magnitude and diversity, the railways 
provide most economical means of transportation.  The system 
for level crossing has to be made viable but affordable.  With 
this in view we have suggested a noble way to get a mechanism 
which is rather sturdy and simple to maintain and cost effective 
as well.  Besides, all the items to be used are already time tested 
and conforms all safety norms.  

SYSTEM ENVISAGED
The years of exposure in extending system design and the 
integration services to the signalling division, has provided us 
with the opportunity to devise the best solution which would 
be easy to implement while ensuring that they are operationally 
successful.  

IDENTIFYING MATERIALS
Major items that are required need to be configured for:

• Unmanned Level Crossings;
• Manned Level Crossings.
Such items have to be chosen from sources approved by the 

Research Design and Standards Organisation.  Such systems are 
to be supplied with desired power and provision has to be made 
suitably.  

In most of the existing manned level crossing, the road 
commuters, in general, if given a choice will flout all the norms 
and follow their own way of crossing the track.  Despite having 
provided automatic lifting barriers, hooters/sirens along with 
powerful flashing lights, carelessness of road commuters gives 
rise to a major tragic situation.  The power that is required, 
about 1 kW, is generally available at the Gumpti / Waysite Hut 
itself.  The sensors to detect approaching trains are mounted and 
installed near the tracks with its electronics about 2 km away from 
the crossing gate.  Since the material contents are hardly of any 
value they remain untouched after initial curiosity of snatchers.  
Such phenomenon is rather usual for all such activities and most 
of us have faced such at the very beginning of introducing such 
systems and learned easily to live with such eventualities.  

For unmanned level crossing the equipment required will remain 
the same.  However the power required for driving such items 
might have to be provided from the nearest station of about 
3 – 4 km away through cabling, otherwise making a provision of 
on-the- spot power supply systems generally attracts vandalism 
and pilferage.  Additionally, housing etc becomes expensive and 
remains a permanent concern.  

PROJECT IMPLEMENTATION
The system as envisaged needs to be placed in certain identified 
area for its worthiness and once the authority and their manning 
personnel get the confidence of its smooth operation it can then 
always take it forward in all zones.  

PROJECT COSTING 
Cost of such a system for a double line will be approximately 
UK£10 000 whereas for a single line it could be £8 000.  
Considering the installation on a modest scale of 100 units 
during the first year would cost the IR a sum of £1 Million and 
500 conversions per in subsequent year will clear the entire 
level crossing within few years.  For covering 20 000 odd level 
crossings it will cost the exchequer a modest sum of about 
£200 – 300 Million.  

CONCLUSION
One also has to appreciate that providing the above mechanism 
will alert the level crossing commuters with sufficient warning.  
Its success will only depend on making people aware and 
disciplined which will help to achieve any modest goal.  
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Signalling Contract Signed in Myanmar

Myanmar (formerly Burma) Railways has awarded Mitsubishi Corp 
and Hitachi a contract to modernise the signalling on the 140 km 
Yangon to Pyuntasa route by June 2017. 

The ¥2·4bn contract signed on 15 May 2015 is being funded 
by a grant from Japan International Cooperation Agency.  
The companies will supply electronic interlockings, traffic 
management and automated level crossing systems developed 
from technology used in Japan. 

Hitachi said the age of the existing railway infrastructure 
means that improving the quality and safety of railway services 
‘has become an urgent issue’, and upgrading is also needed 
to accommodate increasing demand for passenger and freight 
transport. 

Myanmar Railways is planning several infrastructure projects, 
including modernisation of the entire Yangon – Mandalay route 
as well as the Yangon loop, which connects with the section to be 
resignalled under the current contract.

Siemens Develops Dual-Mode GSM-R Radio  
for South Africa 

With a strong presence in the country and a proven track record 
of successful project delivery for the Passenger Rail Association 
of South Africa (PRASA), including the re-signalling of the Sishen 
to Saldanha line, Siemens has now developed a unique cab radio 
solution specifically for South Africa.

Developed to maximise the benefit from over 12 000 km of 
commuter railway, which will be capable of operating GSM-R 
communications by the end of 2015, Siemens’ new dual-mode 
system provides a single man-machine interface that is capable 
of operating seamlessly across both the current analogue and 
new GSM-R networks. 

Given that there are no plans to roll out GSM-R through South 
Africa’s rail network and that the country’s entire fleet of trains 
is to be replaced by 2023, this new dual-mode radio delivers a 
range of benefits for train manufacturers, operators and drivers.  

For the manufacturer, installing a single unit with dual capability 
and just one loudspeaker (rather than having to fit two systems, 
one for analogue and one for digital), will save valuable space 
in the cab as well as significantly reducing installation time 
and expense. It will also minimise the requirement and cost of 
ongoing maintenance and future upgrades. 

From the drivers’ viewpoint, the use of a single radio for all 
network areas means being trained on, and becoming familiar, 
with just one system rather than two, and then benefitting from 
uninterrupted operation across an entire journey. 

Commenting on the new product, Siemens’ Head of Sales and 
Marketing, Ciro De Col said: “As the leading supplier of GSM-R 
solutions, our systems are in successful operation in the UK, 
Europe, Australia, India and Africa and are proven in extremely 
challenging terrains such as Tunisia and Saudi Arabia.” 

“In developing this dual-mode system, our engineers have 
incorporated the very latest transceiver module technology to 
ensure effective coverage across the entire network, together 
with resilience to 4G interferences.  However, we were also 
determined to ‘future-proof’ the equipment. Consequently, it is 
ready to receive Global Positioning System, Long-Term Evolution 
and Wi-Fi boards, while any future software may be remotely 
uploaded.  The system is also capable of receiving additional 
functionality, such as our Driver Advisory System and Remote 
Condition Monitoring modules that we are continuing to develop 
to more fully utilise GSM-R capability”. 

Although the system has been developed specifically to meet 
PRASA’s requirements, the dual-mode analogue/ GSM-R radio 
would be suitable for operation on any network needing to cover 
both analogue and digital channels.  

Chinese High Speed Rail Contract Awarded

Hollysys Automation Technologies has received a CNY118.7m 
($19.4m) contract from China Railway Corporation to supply 
on-board and lineside high-speed signalling equipment.  Under 
the deal, they will provide Automatic Train Protection (ATP) 
equipment and systems for high-speed trains for 200 km/h - 
250 km/h and 300 km/h - 350 km/h respectively. The delivery of 
the equipment is expected to be completed by October 2015.

The on-board signalling equipment ATP works together with 
the ground-based signalling equipment Train Control Centre, as 
the critical control elements in the high-speed railway signalling 
systems to ensure the safety and reliability of the high-speed 
railway operation.

Hollysys management commented: “In the future, Hollysys will 
continue to work closely with the China Railway Corporation and 
national railway authorities, leveraging its strong R&D capability, 
effective management and high-quality products and services, 
make more contribution to China’s railway construction and 
explore the vast rail and subway opportunities both in China and 
abroad, and create value for our shareholders”.

ETCS Level 2 Installation Contract Awarded  
by Infrabel

Belgian infrastructure manager Infrabel has awarded a Siemens / 
Cofely-Fabricom consortium the contract to upgrade more than 
2200 km of track to ETCS Level 2 signalling.  Many sections of 
the Belgian rail network are already operating with ETCS Level 1.

The €510 million contract is part of a wider initiative to install a 
common signalling system across the whole of Europe, boosting 
cross-border interoperability. The contract, which includes 
the installation of the Automatic Train Protection system and 
electronic interlocking equipment, is proposed to be completed 
by late 2025.

New Signalling Commissioned in Italy

An outdated electro-mechanical signalling system in Southern 
Italy has been replaced with a new remotely-controlled 
Computer-Based Interlocking system in a €7.6 million project.  
Alstom’s latest-generation of Smartlock 400 GP system has gone 
in at Bari Parco Nord.

The work for Rete Ferroviaria Italiana (RFI) included installation 
of the electrical power supply, telecommunications, air 
conditioning, fire alarm and extinguishing and access protection 
equipment.

The interlocking was developed by Alstom’s railway signalling 
centre of excellence in Bologna and its railway signalling research 
and development centre in Bari, and the new system will allow 
the operator to manage rail traffic safely in accordance with the 
most recent standards and regulations.

David Cannafoglia, Managing Director of Alstom Bologna, 
commented: “The collaboration with RFI to obtain the 
authorisation of the National Railway Safety Agency was a 
determining factor in ensuring the success of this project, which 
involved the implementation of a new product”.
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Consortium Wins GSM-R upgrade contract  
from German Railways

German Railways has selected a consortium of Siemens 
Convergence Creators and Huawei to perform a migration of 
its first-generation GSM-R network in northern Germany.  The 
project involves a total length of 12 000 km of the German 
railway network, which represents 40% of the operative network 
of German Railways.

The new network is compliant with EIRENE GSM-R and ETCS2/
ERTMS standards, seamless interoperability, new GSM-R 
functions, and the contract includes the option to expand the 
network to mobile broadband services, including 4G Long-Term 
Evolution.

German Railways technology and environment head 
Heike Hanagarth said: “We are looking forward to our 
cooperation with Siemens Convergence Creators and their 
international system supplier Huawei. We are convinced of the 
high-quality and innovative technical power of our partners.”

Substantial measurements were performed which confirmed 
the interoperability of GSM-R network components to make 
the replacement of German Railways’ already existing GSM-R 
infrastructure with Huawei GSM-R technology.

Siemens Convergence Creators CEO Daniel Felicio said: 
“Thanks to our long-term experience with safety-relevant 
networks, in particular in a railway environment, we also have 
developed our own applications, in addition to our extensive 
know-how in migrating these systems. Therefore we can supply 
our customers with the entire package”.

Nokia Networks Wins GSM-R Supply Contract 
in Germany

Deutsche Bahn’s rail infrastructure company DB Netz has 
awarded Nokia Networks an eight-year contract to modernise its 
GSM-R communications network in southern Germany.  As part 
of the deal, Nokia Networks will replace the existing GSM-R radio 
systems with new technology, including the Flexi base station, in 
addition to provide implementation services to ensure minimal 
impact on railway operations.
The scope of the work includes installation of more than 

2000 GSM-R Flexi base stations and controllers, as well as 
implementation and support services.  The company will also 
deliver an end-to-end implementation solution and exchange 
complete site solutions, including shelters, power supply and 
telecommunication equipment, without significant interruption of 
railway traffic.
Deutsche Bahn technology and environment member of the 

board Dr Heike Hanagarth said: “We are looking forward to 
working with our international partner Nokia.  We are convinced 
of their technical innovation and quality.”
Nokia Networks’ global services organisation which has 

successfully completed several turnkey projects across Europe 
will be responsible for carry out these GSM-R modernisation 
works.  The company with help from its European R&D centre 
in Hungary will provide long-term support to DB Netz’s GSM-R 
network.
Nokia Networks railway solutions head Dirk Lewandowski 

said: “This is one of our biggest GSM-R contracts so far and will 
greatly increase our footprint in Europe”.
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Hitachi Wins Traffic Management Contract  
in UK

Hitachi Rail Europe (HRE) held a ceremonial event at its Global 
Headquarters in London to mark the awarding and signing of the 
Thameslink contract for Traffic Management (TM) in partnership 
with Network Rail Infrastructure Limited on 27 July 2015.  HRE 
will supply Network Rail with a traffic management solution 
with options for the South East and London North Eastern 
programmes, which will provide the framework for a blue print to 
support the roll out of a full digital railway.

Hitachi Rail’s traffic management systems support railway 
operations that can be reconfigured flexibly in keeping with 
passenger demand, to manage and control the running of the 
railway and support the rapid recovery of operations in the event 
of a delay or disruption.  In Japan, these systems have been used 
on busy commuter networks, as well as Shinkansen high speed 
lines and other main lines for over 40 years, gaining Hitachi Rail a 
proven reputation for its punctuality and reliability in high density 
operations.

Hitachi has the technical capability and expertise to support 
and ensure reliable railway operations in Great Britain and will 
work closely with Network Rail on the deployment of Traffic 
Management Systems for the UK railway.  Signing the contract 
Karen Boswell, Managing Director of Hitachi Rail Europe, 
said:“This is a fantastic achievement for Hitachi Rail in the UK, 
following on the back of the Class 395 (Javelin) high speed 
trains in 2009, the InterCity Express Programme (IEP) contract 
in July 2012 and Abellio’s ScotRail contract signed in March this 
year.  Hitachi Rail is determined to strengthen its railway-related 
business in the UK and I look forward to working with Network 
Rail to deploy our proven Traffic Management System, which will 
bring significant benefits to rail commuters.”

Rail Minster Claire Perry said: “We are investing in the 
Thameslink Programme because it will transform rail travel for 
customers in London and the south east, providing more seats 
and quicker journeys.  It will also create thousands of jobs, 
making it a vital part of our long-term economic plan. This 
announcement is not just about new technology, it’s a key way to 
improve customer journeys,by increasing reliability and making 
sure they have the right information at the right time.  We have 
seen huge growth in the number of people travelling by train and 
this investment will play a key role in keeping those customers 
moving safely, reliably and comfortably.”

The Technical scope of the project will be delivered by Hitachi 
Information Control Systems Europe Ltd, a new organisation 
that will bring together the products and experience of  
HRE, with those of the parent company’s Information and 
Telecommunications Systems and Infrastructure Systems 
Divisions.  This includes simulators, automatic routing systems 
and the Tranista Traffic Management Platform.

Thameslink Programme director Simon Blanchflower said: 
“Providing a frequent and reliable service through the heart of 
the city and to a host of new destinations will only be possible 
thanks to this technology.  Traffic Management will provide extra 
guidance to our signallers and work with in-cab signalling and 
Automatic Train Operation to deliver 24 trains per hour between 
London Blackfriars and St Pancras International.  It will also 
improve the time it takes the railway to recover from delays and 
deliver fantastic customer information, to improve performance 
and passengers’ experience of our railway.”

Tim Gray, Sales Director of HRE, commented: “We are looking 
forward to collaborating with our industry partners on this 
exciting project, which further justifies Hitachi’s investment and 
commitment in the UK infrastructure market”.

Thales to Take on London Underground  
Sub-Surface Resignalling

Transport for London announced on 3 August that it had awarded 
sole bidder Thales a £760m contract to renew the signalling and 
train control systems on London Underground’s Circle, District, 
Metropolitan and Hammersmith & City lines. 

Collectively known as the Sub-Surface Lines, the four large-
profile lines form a complex network of interlinked routes 
with numerous junctions which comprises 40% of the London 
Underground network and carries 1.3 million passengers/day. 

Work is expected to begin later this year.  The first increase 
in capacity would be on the Circle Line in 2021, with the ‘main 
benefits’ of the project to be delivered by 2022, when the peak 
train frequency would increase to 32 trains/h in central London.  
The final improvements would come in 2023, with an increase in 
peak and off-peak frequencies on the Metropolitan Line. 

The deal replaces a £345m contract which TfL had awarded 
to Bombardier in June 2011.  This was terminated in December 
2013, with TfL saying the complex nature of the railway meant 
Bombardier’s programme was simply not progressing and there 
was no guarantee it would have worked.  The contract with 
Bombardier had itself replaced a previous contract awarded by 
Metronet to Invensys under the London Underground public-
private partnership. 

The latest contract represents a significant increase in cost, but 
TfL said it would be 18% less per kilometre than the successful 
modernisation of the Northern Line which was around half the 
cost of the Jubilee and Victoria line modernisations delivered 
under the flawed public-private partnership arrangements, ended 
by the Mayor five years ago. 

“Once completed, 60% of the London Underground will have 
been modernised using Thales signalling technology”, said 
Thales Chairman & CEO Patrice Caine. 

The overall budget for Sub-Surface Lines modernisation has 
been confirmed as £5·41bn, a reduction of £131m from an 
estimate announced on March 24.  This total includes the cost 
of 191 S-Stock trainsets ordered from Bombardier, and related 
platform lengthening, track and depot works.  The work is to 
be delivered within the existing TfL Business Plan, and the 
programme is expected to have a benefit-cost ratio of around 4·7 
to 1. 

The project “will transform the journeys of millions of our 
customers, significantly increasing service reliability and 
frequency”, according to London Underground Managing 
Director Nick Brown. “We have a very clear delivery plan 
and timetable for the work and, as we have done with the 
modernisation of the Northern Line, we will keep London moving 
and growing as we do it.”

Once the Sub-Surface Lines have been modernised, work 
will begin to introduce new trains and control systems for the 
Piccadilly, Central, Bakerloo and Waterloo & City lines.
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IRSE & IRO Joint Seminar on Capability and Competence
by Martin Fenner and Francis How

Guidance on the Application of the IRSE Licensing Scheme
by Colin Porter

During 2013 and 2014, the Institution worked with the National 
Skills Academy for Railway Engineering looking at the potential 
skills shortage for S&T/train control engineers and technicians 
in the UK in particular, to deal with the proposed levels of 
investment in signalling that were proposed as part of the 
investment and renewal plans of Network Rail and London 
Underground Ltd.  One of the issues raised was the perceived 
barrier of licensing in permitting sufficient flexibility of staff to 
deal with the mix of work likely to arise in the future, where it was 
felt the constraints of the IRSE Licensing Scheme would prevent 
employers utilising their staff efficiently.

In order to help try and “bust the myths” the Institution 
produced in July 2015 a booklet “Guidance on the Application 
of the IRSE Licensing Scheme” which has been prepared under 
the auspices of the Licensing Committee to try to help employers 
understand:

• the way the scheme operates;
• the requirements for competence management systems and 

the role of licensing;
• who should possess a licence, including guidance on 

secondary activities;
• the responsibilities of employers;
• training;
• gaining work experience under mentorship;
• authority to work;
• periodic review of competence by employers;
• the responsibilities of licence holders.

Printed copies of the document have been sent to employers 
and a wide range of industry stakeholders.  Soft copies of the 
document can be downloaded from the main IRSE website  
www.irse.org/licensing or the licensing scheme website  
www.irselicensing.org

The Institution is keen to ensure that the Licensing Scheme 
remains fit for purpose for the industry and does not act as 
an unnecessary barrier in the allocation of suitably competent 
people to undertake work in the industry, and it is hoped that the 
provision of this Guidance will help with this.

Colin Porter
Chairman, IRSE Licensing Committee

Approximately 80 delegates attended the IRSE Seminar 
on “Capability and Competence” held in London on 
25 February 2015.  This was hosted jointly between the IRSE and 
the Institution of Railway Operators (IRO) and sought to tackle 
the topic from a number of angles.  The event was generously 
sponsored by Thales.

The day kicked off on the theme of automation – realising 
the opportunities and managing the challenges that it brings.  
Christian Fry of GE brought the engineering management view 
and GE experience of how automation and formal methods can 
be used at each stage in a project lifecycle in an appropriate 
way, enabling scarce railway signalling principles engineers to 
focus their skills on the start and end of the lifecycle, in setting 
the requirements and then managing the testing and validation 
of the system against these requirements.  John Doyle, currently 
of Crossrail but recently of London Underground’s Jubilee and 
Victoria Lines, presented the operational view of introducing 
automated technology.  The key challenges of “skills fade” 
and being prepared for the failure of automated assets were 
discussed at length in the discussion that followed.  Clearly 

automation can offer much in the implementation and operation 
of railway upgrades.

After the morning coffee break, the theme of capacity was 
discussed.  Stephen Collicott from the National Skills Academy 
for Railway Engineering presented the results of their study on 
the current and predicted resource shortages to deliver the 
quantity of work being planned in the UK.  Clearly with these 
predictions, something needs to change.  Andy Stringer of 
Siemens offered his perspective how to make better use of the 
resource we have within the industry, and in particular highlighted 
the downstream resourcing effects of scope change/creep within 
a project on other subsequent projects.  Change within projects 
is a hot topic, and Andy outlined proposals for reducing change 
and better managing it when it is required.  The morning session 
was rounded off by an energised presentation from Adam 
Stead of the Young Rail Professionals on the topic of bringing 
new people into the industry.  It is not grey boxes with LEDs 
and in cab displays that will inspire young people to consider 
careers in railway engineering and operations, but rather it is the 
opportunity to work on the biggest metro and mainline projects 
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IRSE / Network Rail Signalling & Telecomms 
Apprentice of the Year Awards 2015

by Colin Porter

Annually, the Institution presents these awards to the top 
performing apprentices in Network Rail, as judged by the 
Network Rail Training Managers.  The awards consist of a 
4-aspect model signal for the S&T apprentice and an engraved 
plaque for the telecomms apprentice, which are retained by 
Network Rail, together with a framed certificate, a cheque for 
£100 and a year’s free membership of the Institution which are 
given to each recipient.

This year, the awards were presented by Ken Burrage, the 
Chairman of the IRSE Licensing Committee, at the “passing 
out” parade for the First year Network Rail apprentices held at 
HMS Collingwood, near Gosport, on Friday, 29 May 2015.  The 
winner of the IRSE / Network Rail Telecomms Apprentice of the 
Year award was Matthew McEwen and the S&T Apprentice of the 
Year was Joseph Young.  

Joseph Young with KenMatthew McEwen receiving his award from Ken Burrage

to deliver real benefits to society.  He rounded his presentation 
off with the Routes Into Rail video that has been jointly produced 
for the benefit of the industry, and which can be viewed on  
www.routesintrorail.co.uk.

Following lunch, we returned to tackle the topic of competence 
– kicked off by Phil Davies of Atkins who, having come from 
a signal design background, now works with the company’s 
central Human Resources function across a variety of industrial 
sectors.  Phil discussed the topic of corporate competence, and 
the challenges of managing this in a mobile workforce.  Having 
a collection of competent individuals does not necessarily lead 
to a competent team or company, and this must be carefully 
managed to deliver benefit. Piers Connor, an independent 
consultant with an extensive and varied railway background 
brought the operator’s view on operational readiness for the 
commissioning of signalling projects.  As a railway, are we ever 
really ready for the large scale, and sometimes the small scale, 
changes we are making?  The importance of involving the 
operators early and continuously through the lifecycle of projects 
was emphasised.  The key theme of competence was continued 
through Francis How’s presentation on the lessons coming 
out of recent work being done across the industry on how to 
manage signalling projects safely.  Amongst other improvements, 
technical stage gates are being introduced to ensure the maturity 
and readiness of projects to progress towards commissioning, in 
order to mitigate the risk of design errors being incorporated into 
systems that are brought into service.

The afternoon was completed by returning to the theme of 
capability.  George Clark of London Underground presented 
on the changing scene of signalling and control technology in 
use across LUL with every decade of technology present since 

the 1920s.  Clearly the skills, tools and engineering disciplines 
needed are evolving and we as an industry need to be planning 
for this.  Computing and software skills are now a pre-requisite 
for the design, validation and maintenance of newer systems, 
and these are invariably connected using communications 
networks, all of which bring opportunities for remote monitoring 
and preventative maintenance, but at the cost of increased 
impact of failures.  We need to introduce these skills through 
the development of the people we have and by bringing in 
engineers from other sectors - but remembering that the legacy 
systems will still be around for some time to come.  The final 
presentation of the Seminar was given by Tim Gray of TRE who 
presented on the benefits and opportunities that can be gained 
through early use of modelling and simulation in signalling 
and control system design.  This provides the opportunity for 
integration with the operator in a medium that is commonly 
understood and which can be used to validate key requirements 
well in advance of full system build and test.

A common theme through the day was that if we keep doing 
what we have always done, then we will keep getting what we 
get, and since it is clear that the industry requires a step up in 
the capability and capacity of our resources then something 
must change.  This event gave delegates the opportunity to hear 
from recent experience and to discuss the way forward.  The 
presentations given at this seminar, together with a recording 
of proceedings, are available to all members through the IRSE 
website.  The organisers would like to thank the speakers for 
preparing such through provoking talks, to the delegates for 
stimulating discussion in the Q&A sessions and during the 
breaks, and to the event sponsors Thales for their support.
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IRSE Members’ Lunch 2015

The 17th Members Lunch took place at the Union Jack Club on 
17 June 2015, when 99 members, staff and guests enjoyed a 
three course lunch.  There were some changes to previous years, 
with one or two of the “longer-serving” members not feeling 
able to attend this year.  These included our longest serving Past 
President, Victor Smith OBE, who was the President in 1974, 
and who joined the Institution in 1949, and our joint longest 
serving Fellow, Ian Foster who joined in 1948.  The President, 
Andrew Simmons welcomed all those attending, and observed 
that he, and a number of others present, had recently returned 
from the Convention in Australia and it was pleasant to be in the 
company of so many who had contributed to the Institution over 
the years.

Colin Porter, in his last formal outing as Chief Executive and 
General Secretary before retiring from that role at the end of July, 
after the meal, passed on the best wishes from those unable to 
attend.  These included a number of long serving members now 
resident in Australia and New Zealand, Noel Reed who joined 
in 1948 and Robin Mitchell who joined in 1949.  He said that 
the prize for the longest serving member actually present went 
to Roy Clements, who joined in 1953, and the “earliest” Past-
President present was Philip Wiltshire who joined in 1964 but 
was President in 1982.  Cliff Hale, who was also present, actually 
joined in 1958, but was not President until 1987 - so it had been 
a careful decision about which to invite to the top-table!  He 
then went on to say that as he and his predecessors had said so 
many times before, we are an Institution that depends totally on 
the efforts of our small number of staff, together with our very 
many committed volunteers throughout the world to achieve 
what we do.  He wanted all to show their appreciation both to 
all our volunteers generally who do so much on our behalf, to 
Hilary Cohen in particular for organising the lunch, and finally to 
the staff of the Union Jack Club for looking after us so well, which 
was responded to with applause.  

Andrew Simmons, in closing, went on to thank Colin for 
his years of service to the Institution, recognising that Colin 
joined the IRSE as a Student member in 1969 and quickly 
became involved in Institution activities in what was then the 
Student & Graduates Committee.  He served on Council as 
an ordinary Member from 1983 to 1987, was IRSE Treasurer 
from 1986 to 1993, then served on Council as a Fellow from 
1994 to 2000, Vice-President in 2001 and 2002 before being 
elected as President in 2003.  He then served on Council as a 
co-opted Past President from 2004 to 2006, and then as IRSE 
Chief Executive from 2006 to 2015.  This meant he had served 
on Council, upholding the prestige of the Institution and the 
interests of its members, in one capacity or another continuously 
for 32 years, which was surely a record of exceptional service 
meriting a President’s Award, and this was duly presented to him.  
This consists of a green medallion of the IRSE logo suspended 
a green ribbon.  Finally, he also presented him with a book of 
photographs which had been prepared – with some difficulty 
given that Colin usually was taking rather than being on the 
receiving end of photos.  There was prolonged applause from 
those present.  Colin expressed his thanks for the award and said 
that he had enjoyed his time on Council, or at least most of it! 

Photos, top: Colin Porter with Past President Dave Weedon. 
Second from top: Tony Pinkstone, Hon Sec York Section with Linda Mogford. 

(Photos by Ken Burrage)
Third from top: The book of photos presented to Colin. 

Bottom: An action shot from the book.
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AUSTRALIAN SECTION
News from ‘Down Under’

by Tony Howker

The Australasian Rail Industry Association (ARA) is, as the name 
suggests, an industry-wide organisation that represents its 
members’ interests in dealing with the public and Government 
of both Australia and New Zealand.  It also leads in proposing 
projects for further research and development.  Every year it 
gives awards known as the ARA Awards covering 16 categories 
embracing such subjects as Business Sustainability, Career 
Achievements, System Engineering, etc.  The Awards are open 
to any individual working in the rail industry and any organisation 
operating in or affiliated to rail.  The Awards promote diversity, 
excellence and innovation for the betterment of rail – all are 
encouraged to get involved.

The System Engineering Award Category is sponsored by the 
Australasian Section of the IRSE and is open to individuals who 
have contributed to the overall success of operation of railways.  
The individual must have shown an innovative approach to 
improving railways in one or more of the following –

• Signalling systems; 
• Control systems; 
• Communications for rail operations; 
• Wayside systems; 
• Trainborne systems for signalling control.  

In progressing the development and/or application of new 
technology to rail infrastructure and operations candidates must 
have demonstrated some or all of the following: 

• Demonstrate good leadership and innovation capability to 
apply the technology to railways; 

• Thoroughly tested and proved the safety of the new 
technology for rail applications; 

• Applied systems engineering principles in the development 
or application of the new technology to railways; 

• Addressed the Human Factors issues in adopting the new 
technology in railways; 

• Had a senior role in the implementation of a particular project 
that involves the above criteria.  

There were 8 nominations for this award from members both in 
Australia and New Zealand and from both Railway and Supplier 
organisations.  All were of a high standard.  The submissions 
were vetted by a committee of three senior members of the 
Australasian Section independently, and all came up with a single 
name who they felt had met all of the criteria.

The winner was Noel Burton, presently Engineering Manager, 
Siemens Rail Automation, New Zealand, and his application 
had been sponsored by Julian Roberts, Head of Engineering for 
Siemens Rail Automation.

Noel has been working in the railway signalling industry for 
14 years, starting in the UK, then moving to Sydney, Australia, 
and currently in Auckland, New Zealand.  He has worked in all 
areas of the industry and has held the following roles: Systems 
and Software R&D Engineer, V&V Engineer, Signalling Tester, 
Senior Design Engineer, Project Engineer, Project Integration 
Manager and Engineering Manager.  For the last five years he 
has been the lead engineer for the Auckland Resignalling project 

which involved acting as Resident Engineer, Project Engineering 
Manager and Engineering Manager for all NZ projects.  In 
particular the Auckland Metropolitan Resignalling Project 
involved a number of technology firsts for Siemens, namely:

a. The first global application of  the company’s latest 
interlocking technology, Westrace Mk ll;

b. The first application of ETCS Level 1 technology in New 
Zealand; 

c. The integration of the communications, control system and 
ETCS  system for the first time;

d. The first implementation of a modular signalling application 
solution;

e. The safety assurance and development of the safety case and 
report for the implementation.

Particularly critical to the safety assurance, was the testing and 
verification required for the safety critical (Cenelec SIL4) elements 
of the delivered system.  Noel was involved either directly 
in terms of participation in Project test and commissioning 
activities or by interfacing with other parts of the engineering/
R&D organisation to ensure all required testing/validation 
was performed to support the generic product and ultimate 
application specific safety cases delivered to the customer.   He 
also authored the specific safety case for the new Westrace Mk II 
interlocking for the Project. 

Because of the number of new technologies introduced as 
part of the Auckland project, Noel devised a program of pilot 
applications in Auckland and the rest of New Zealand to prove 
the technology in use before the first commissioning of the 
system onto the busy suburban railway.   This was above and 
beyond the requirements of the contract but Noel planned these 
additional trials to reduce the risk and to help speed up the type 
approval process.  As ETCS is a relatively new technology in an 

Noel Burton (left) and Glenn Miller. Photo ARA.
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industry that rarely changes its processes, there is not currently a 
worldwide standard way to commission an ETCS system (i.e. the 
on-board and trackside components).  Using his prior experience 
in V&V and R&D, combined with his knowledge of signalling 
principles and rail operation, Noel produced a comprehensive 
integration test plan and suite of test cases to fully validate the 
complete ETCS system before it went into commercial service.  
The final words of the application written by Noel’s manager 
were:

“Over his career in the Rail Industry, working for Siemens (and 
its predecessor companies), Noel has successfully demonstrated 
his rail systems engineering knowledge, skills and commitment in 
both R&D/product development and successful product/system 
application on customer projects.   He has direct knowledge and 
experience in the delivery of safety critical system products and 
solutions to customers including Interlockings, Control Centres, 
and Communications, ETCS, and trackside systems.  The recent 
Auckland Resignalling Project represents a perfect example and 

culmination of that experience and Noel has shown exceptional 
engineering leadership in this very complex project involving the 
first global implementation of new Siemens interlocking products 
and first ETCS solution in New Zealand.  The project included 
the development and integration of the communications, control 
centre, ETCS on-board and trackside and interlocking solutions.  
At all times Noel demonstrated a commitment to safety and 
has personally been involved in developing the required safety 
cases/report for the customer.  Noel is passionate about the 
Projects he works on, and more broadly, the rail industry.  He is 
an active member of the IRSE and makes time to contribute to 
meetings including presentations/papers relating to his Projects 
and experience.  A systems engineering contributor and leader 
worthy of this award.”

Noel was presented with his award at the Annual Dinner of 
the ARA held in Sydney on 9 July by Glen Miller, present Vice-
Chairman of the Australasian IRSE Section.

Geelong Technical Meeting - ‘Regional Railways’, AGM, Train Detection
Master Class and Launch of the Younger Members’ Society for Australasia

by Tony Howker

The first national technical meeting of 2015 was held at Geelong, 
Victoria from Friday 20 to Sunday 22 March.  The indoor sessions 
were held in the Hopetoun convention hall of the Geelong 
Pier Convention and Exhibition Centre, Western beach Front, 
Geelong.  The meeting also encompassed the Australasian 
AGM and the official launch of the Younger Member’s Society of 
Australasia as well as the technical meetings.  A full programme 
including partners was organised for the whole of the weekend, 
with technical visits for the members on the Saturday and a 
social day with partners for the Sunday.  A formal Dinner for 
Members and Partners was held at the Convention Centre on 
the Friday evening, with a social dinner on the Saturday at the 
Peppers restaurant on the Sands Boulevard, Torquay.  The main 
technical meeting was preceded by the inaugural Train Detection 
Masterclass on Thursday 19 March in Melbourne Central Business 
District.

TRAIN DETECTION MASTERCLASS 19 MARCH
This was an advanced workshop style course covering the 
principles and practice of train detection in Australia and New 
Zealand.  This workshop was a more specialised and advanced 
course, than the previous Automatic Train Protection and Level 
Crossing Courses, and was aimed at providing Continuous 
Professional Development for professional signalling engineers.  
The range of train detection systems covered included track 
circuits, track insulation, and bonding, and axle counter systems.  
The workshop was about the selection and justification of 
appropriate train detection solutions for five different application 
scenarios.  The course was facilitated by industry experts Trevor 
Moore and Paul Szacsvay.  

The specific learning outcomes were:

Module 1 Train Detection Environment

• Consider the factors affecting track circuit operation;
• State the effects of a.c. and d.c. traction on train detection 

systems; 
• Assess the need for the signalling system to detect broken 

rails; 
• Consider the effects arising from rolling stock, e.g. 

Electromagnetic Compatibility and Induction, wheel profiles 
etc., on train detection systems.   

Module 2 Summary of Track Circuit types and usage

• Describe the evolution of train detection systems;
• Consider the various forms of track circuits;
• Recognise the pros and cons of application of different track 

circuit types.  
Module 3 Summary of Axle Counter types and usage

• Consider the various applications of axle counters (short, long 
sections);

• Summarise different reset techniques after miscount.
Module 4 Selection of train detection systems for 

Operations and Maintenance
• Identify the importance of good rail wheel contact and effects 

of poor contact;
• Explain the factors that affect track circuit and axle counter 

reliability;
• Describe the key criteria for selection of a train detection 

system.
Module 5 Group Exercises - Problem solve case studies

• Develop and defend selection of a train detection solution for 
a particular scenario.

The nine attendees formed five groups and presented their 
train detection solutions to the other attendees which prompted 
lively debate about the pros and cons of different train detection 
solutions for different rail operations.

This workshop received positive feedback from the attendees, 
and will be run again.  Look out for notifications in the IRSE 
NEWS and on the web-site www.irse.org.au

TECHNICAL MEETING – FRIDAY 20 MARCH 
The Morning Session
The meeting was opened by the Chairman, Peter McGregor at 
0900, who welcomed 142 members and guests to Geelong, the 
largest of Victoria’s regional cities.  The opening presentation 
and key-note address was then given by Corey Hannett, 
Coordinator-General, Department of Economic Development, 
Jobs, Transport and Resources.  He explained how the 
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development and expansion of Regional Railways throughout 
Victoria was helping to regenerate economic growth in the 
country areas.  He then went on to demonstrate how projects 
such as the new VLine Regional Rail Link (RRL) route between 
Geelong and Melbourne benefited the whole state.  After this 
key-note speech the meeting was given a presentation by Marc 
Chadwick which gave an overview of the technical aspects of the 
new line.  

This was then followed by short presentations by the new 
committee of the Australasian Younger Members emphasising 
how younger members will benefit in becoming members of this 
section.

Morning Tea was then taken which allowed delegates time 
to inspect our sponsor’s exhibits and to network amongst the 
delegates.

The Annual General Meeting was then held (See IRSE NEWS 
Issue 211 for details)

The rest of the morning session was taken up with presentations 
on 2.2 kV 3 phase power for RRL and how Reliability, Availability, 
Maintainability methodology was applied to the new line.  These 
presentations were given by Stephen George and Tariq Mahmood.

Lunch was then taken which again allowed members to network 
and view exhibits.

The Afternoon Session
Three papers were then given before afternoon tea; these 
were RISSB (Railway Industry Safety and Standards Board) and 
Australian Signalling Standards by Trevor Moore; Victorian 
Signalling Principles by Robert Baird and Delivering Safe Projects 
by Andy Webb from the Technical Division of the Office of the 
National Safety Regulator.

Afternoon tea was then taken which was then followed by the 
last two papers, namely RRL Train Control Systems (TCS) and 
Operations by Martin Simmons and Communications-Based Train 
Control in Brownfield Locations by Dr Frank Heibel.

The Chairman then gave a vote of thanks to the presenters and 
closed the Conference at 1645.

The Conference Dinner
The usual conference dinner was held at the Geelong Convention 
Centre on the Friday Evening with members, partners and 
distinguished guests.  Needless to say much imbibing of local 
wines and conversation took place.

1. Younger Members initial committee - from the left, Nilushi Fernando, 
Yvette Griggs, Lloyd D’Cruz and Cassandra Gash.
2. Les Brearley, Secretary of the Australasian Section doing his job at the AGM!
3. Chairperson of the Australasian Younger members Cassandra Gash and 
Chairman of the Australasian section Peter McGregor.
4. M23A dual machine with Peter Symons and Brian Luber pretending to show 
interest! Richard Flinders who was demonstrating the machine is walking away 
to the right, obviously embarrassed.
5. and 6. Various members and partners on the train.
7. Members listen to information being given about Siemen’s axle counter 
heads whilst inspecting the equipment on the track! Amongst the members 
showing interest are Steve Boshier and  Brett Baker.
Photos by Tony Howker and Les Brearley
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TENCONI steel construction department has a reputation of excellence also for the 
manufacture of special steel hollow sleepers, low friction slide chairs, insulated base 
plates and many other railway products.

TENCONI SA
Mechanical workshop
CH-6780 Airolo

For more information contact:
Sales manager: Fabrizio Lucchini
Tel.: +41 91 873 30 00
Mobile: +41 79 435 59 84
E-Mail: lucchinifabrizio@tenconi.ch

Manufacture of Insulated Rail Joints
in Hardomid for Railways and of 
special hollow sleepers
TENCONI plastic division is the only manufacturer of the high quality insulated
rail joints also called "BENKLER" joints. The pieces are produced also in small
batches, according to customers' specifications and needs.

TEN 01/10 Annuncio 190x130 mm.qxd:01/10 Tenconi Annuncio 190x130 mm  8.6.2010  15:20  Pagina 1

SATURDAY 21 MARCH
Inspection of RRL Signalling and Telecom facilities 
With all members equipped with Safety Boots, Hi Vis Vests, Long 
Sleeve Shirts and Trousers plus Safety Glasses, the morning was 
spent travelling to various sites on the new line.  As the line was 
only being used for Driver Training and Route learning (and not 
on Saturdays) the members were allowed to wander trackside on 
and over the new line – a rare occurrence these days!  Inspections 
were made of Power Equipment Rooms, Signalling and Telecom 
Rooms, Track side equipment such as Axle Counting Heads, 
Signals and the obligatory Point Machine.  The opportunity was 
also take to inspect one of the two new stations on the line – 
Wyndham Vale.

Lunch was taken at Werribee race course near to the new 
line (there was no racing that day!) before journeying on to 
Melbourne to inspect the Main Interlocking for Melbourne Yard 
and Southern Cross Station, followed by a visit to the Standby 
Train Control System (TCS) also situated in a separate building 
in Melbourne Yard.  The Working everyday TCS is situated in 
an office building in the Central Business District of Melbourne.  
The Standby TCS is an exact replica of the Main TCS and can 
be made operational within 10 minutes of entering the building.  
The VLine TCS not only controls the new RRL but also controls 
the rest of the Victorian State Regional Lines from one place.  
The journey from Melbourne back to Geelong was on a VLine 
Velocity train courtesy of VLine, the Victorian Regional Operator.  
The Regional Network, both Train and Infrastructure is run by one 
integrated organisation, and not split like in the UK.

During all of the above inspections, both on the Friday and 
Saturday, the partners had an organised programme covering 
such places as Werribee Mansion, Geelong Art Gallery, Geelong 
Old Gaol and the National Wool Museum.

Evening Dinner
The Dinner that evening for members and partners was in 
Torquay, about 30 km away, at the Sands Restaurant.  A great 
social evening ensued before a late coach journey back to 
Geelong by coach.

SUNDAY 22 MARCH
After a leisurely start, members and partners journeyed to 
Queenscliff on the Bellarine Peninsular for a guided tour around 
Fort Queenscliff.  This was now a heritage site but still manned 
by Australian defence personnel.  It sits overlooking the entrance 
to Port Phillip Bay from the Tasman Sea and where the entrance 
is only 3 km wide before widening into the Bay.  The Bay is 
approximately 60 km from the mouth to the head of the bay 
which is where Melbourne City and Port is situated.  At its widest 
point the bay is about 50 km from east to west.  The fort was 
established in 1860 and with further development plus other 
extensive chains of forts around Port Phillip Head.  It was said 
that by 1891 Port Phillip was the most defended harbour in the 
British Empire.  After that visit the group then took a train ride on 
the Bellarine Peninsular Heritage Railway to Drysdale and then a 
coach to the Jack Rabbit Estate for lunch.  The weekend finished 
at the end of the lunch with coaches back to Geelong and to 
Melbourne Airport.

FUTURE AUSTRALASIAN MEETINGS
The next national meeting will be held in Sydney in October – 
please see www.irse.org.au for details.
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MIDLAND & NORTH WESTERN SECTION
Twelfth Annual Luncheon & Technical Visit 11 July 2015

Ecclesbourne Valley Railway
by Ian R Bridges

For their summer outing this year, the M&NWS decided the 
venue should be the 8.5 mile (13.7 km) Ecclesbourne Valley 
Railway (EVR), which operates between Duffield (adjacent to the 
Network Rail station on the line between Derby and Sheffield) 
and Wirksworth at its northern end.  On certain days steam 
trains run the length of the line, but the normal traction power is 
heritage Diesel Multiple Units (DMUs), one of which was partly 
reserved for our visit in July.  A short half a mile (0.8 km) branch 
continues on from Platform 3 at Wirksworth to Ravenstor up a 
1 in 27 incline, from where you can walk up to the High Peak Trail 
and the National Stone Centre, although there was no time to 
undertake this more strenuous activity during our visit.

The line was originally built by the Midland Railway (MR) and 
opened on 1 October 1867 as a freight and passenger railway, 
one of their very few branch lines.  The belief of the company 
at the time was that they could continue to build the railway 
beyond Wirksworth to Rowsley, thus avoiding the parallel section 
of line between Ambergate and Buxton, which it shared with rival 
company London & North Western Railway (LNWR).  Indeed, the 
structures on the EVR were all built to take double track, although 
it was never implemented.  However, when the lease on the line 
from Ambergate expired some years later, the LNWR withdrew 
their services and the MR took over complete control, negating 
the need for a costly and difficult build extension beyond 
Wirksworth.

After 80 years of operation, closure came for passenger 
traffic in 1947 and to freight services in 1964, although the 
line remained open for some stone traffic until 1989 (by which 
time the connection to the main line at Duffield was worked by 
Derby PSB, opening in 1969).

Happily, a Light Railway Order was granted to Wyvern Rail in 
1996, which would allow trains to return to the branch once 
more.  From 2000 many volunteers cleared the vegetation that 
had encroached on the line and in 2002 trains started to run 
again in the Wirksworth area.  The 8 April 2011 saw trains once 
again reaching Duffield at the southern end of the line.

Most members and guests arrived at Duffield, an old market 
town, for the visit by trains from the north and south and crossed 
over the footbridge to the adjacent EVR station.  Following 
a brief look round the station facilities, which were rebuilt 
by volunteers and opened in April 2011, everybody joined 
their DMU to head north to the headquarters of the railway 
at Wirksworth, passing through some rather stunning scenery 
alongside the River Ecclesbourne on the way.

The signalling on the line is fairly rudimentary, operated using 
staff sections with Annett’s Keys.  The sections may change in 
the future as a new loop is being constructed at Shottle, one of 
the intermediate stations, allowing two train operation between 
Wirksworth and Duffield.  Although it is very unlikely the line 
will ever be re-connected with the mainline at Duffield, it is 
interesting to note that when the Network Rail interlocking was 
replaced some years ago, the routes onto and off the branch 
were replicated, so technically, all that is needed are ‘a few 

sets of switches and a couple of signals!’  There are two level 
crossings on the line, one at Idrigehay and one at Gorsey Bank.

Following lunch at Wirksworth, the assembled company re-
convened to travel up the 1 in 27 bank, which certainly caused 
the tank engine to work hard pushing one carriage of a heritage 
DMU up to Ravenstor.  A good head of steam was prepared 
before setting off, definitely not firing for the feint hearted!  
Upon arrival at Ravenstor and as is now traditional at the annual 
steam lunch, the outgoing Chairman of the section presents 
the Chairman’s Trophy to an individual who has contributed 
significantly to the IRSE, the industry, or both.  This year, Graham 
Wire was the recipient of the trophy for his services to the 
M&NWS over a large number of years, in addition to his work 
within the British Rail, Railtrack and Network Rail.

Upon arrival back at Wirksworth, there was a walk around 
the station yard to see renovation and preservation at its best.  
This included a fleet of DMUs including one of the emergency 
vehicles from the Severn Tunnel, various class 101 vehicles, a 
rare Gloucester Railway Carriage & Wagon class 119, W51073, 
and Derby Lightweight DMU M79900, latterly Test Coach Iris 
(then re-numbered RDB975010).  The latter vehicle was used by 
the Derby Research team to carry out radio survey work across 
the rail network.  A couple of enthusiastic volunteers gave a very 
good talk on the restoration work they were undertaking.

     Following a return journey back to Duffield, most of our 
visitors dispersed back to whence they came, although there 
was an option for another round trip if anybody wished to do so.  
The M&NWS wish to sincerely thank the EVR for their hospitality, 
their catering and their help in delivering the visit.  They also wish 
to thank their sponsors for the day, P&D Specialist Services Ltd 
from Tansley in Derbyshire, without whom it would have been 
considerably more difficult to organise the day.

Group picture taken at Ravenstor Station, Photo: Ian Mitchell.
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SCOTTISH SECTION
ADVANCE NOTIFICATION – IRSE Scotland Annual Dinner

It is the time of year again when the Scottish Section have the 
pleasure of inviting members to take a place at the IRSE Scottish 
Section Annual Dinner on Thursday 12 November 2015.  This 
is now firmly established as the largest annual rail event in 
Scotland, whilst retaining an informal and friendly atmosphere.  
The dinner will be served at 2000 with guests assembling in the 
bar area from about 1930 following the lecture in the adjacent 
room.

 Continuing from previous years’ successful events, we are 
holding the dinner in the Marriott Hotel, Argyle Street, Glasgow, 
following the November IRSE lecture (“The Digital Railway”).  
We are grateful to Gioconda Ltd. for their financial support 
for this year’s event, without which we would struggle to hold 
the ticket prices at the realistic levels previously enjoyed by 
members and their guests.

Ticket prices for IRSE members (all grades including retired 
members) and licence holders have been fixed at £24 per 
person with a special rate of £18 for Younger Members.  Owing 
to the near sell-out numbers attending last year, you are urged 
to respond sooner than the closing date of 31 October to 
avoid disappointment. 

If you would like to attend the Annual Dinner, please contact 
Peter Allan, Events Co-ordinator.  Companies wishing to take 
a table at the event should also contact Peter for a separate 
Corporate Booking form. 

Should you require any further information, please call Peter 
on 0141 242 8666 or email peter.allan@siemens.com.

Register now online: www.wheeldetectionforum.com

W H E E L
DETECTION
F O R U M 

2015
VISIONS AND TRENDS
IN TRAIN DETECTION

VIENNA | AUSTRIA
30 SEPTEMBER - 02 OCTOBER 2015
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A CHANGE OF DEPUTY EDITORS

North Eastern Railway Engineers’ Forum, York
Tuesday 22 September 2015

by Ian Moore

Each September, the North Eastern Railway Engineers’ Forum 
(NEREF) holds its annual meeting in York.  NEREF seeks to 
emulate the national Railway Engineers’ Forum at a local level.  
It represents the Institution of Civil Engineers, the Institution 
of Mechanical Engineers, the Institution of Engineering and 
Technology and the Permanent Way Institution as well as the 
Institution of Railway Signal Engineers, in North East England.

This is our second year of presenting our evening programme 
of papers at the York Engineers’ Triangle (YET), the location for 
Network Rail’s new Rail Operating and Workforce Development 
Centres and a fantastic venue.  It will however be the first year 
that the customary children’s daytime activities – aimed to 
open their eyes to career opportunities in the industry- have 
been conducted there also.  Up to 2013, both the daytime and 
evening activities were held at the National Railway Museum, 
York.  In 2014 the children’s activities were confined to the pupils 
of one school and took place on their premises.

Every year, the organising committee, representing all five 
institutions, endeavours to predict what will be the hot topics 
in a year’s time and come up with a balanced, wide ranging but 
complementary set of four papers of particular relevance to 
North East England whilst avoiding duplication or reworking of 
earlier papers.

High Speed 2 has had quite a bit of attention in recent years 
and you will not be surprised that in the case of the other hot 

infrastructure topic locally –Trans Pennine Route Development 
and Electrification– we could not find anyone that could tell 
us much about what was going on!  However,Trans Pennine, 
HS3, development of and migration of control to York Rail 
Operating Centre, ERTMS on the East Coast Main Line and the 
implementation phase of HS2 will undoubtedly give us plenty of 
scope in the future!

This year’s forum is titled “Rail Initiatives in the North East”.  
The new train construction factory at Newton Aycliffe will soon 
be open and, with further recent orders, “Train Building in the 
North East – Hitachi Update” will be particularly timely.  Traffic 
growth on the Trans Pennine and Northern Rail networks is 
putting great pressure on Leeds Station for both train and people 
movements and development on the south side requires more 
direct access hence the importance of “Leeds Station Southern 
Access”.  Developments in freight, including the increasing 
size of shipping containers, mean that “Gauging for Freight” 
is a continuing activity.  And, last but not least, the proposal 
to rebuild redundant District Line trains for use on local lines 
in the North and elsewhere - including on Northern Rail after 
refranchising - will make the “District Line Trains for our District?” 
by Adrian Shooter, its main advocate, very interesting and will no 
doubt provoke some lively discussion!  

Full details are set out on the accompanying poster and we 
hope we will see many of you in York on the 22 September!

YORK SECTION

Issue 214 of IRSE NEWS sees a major change of personnel 
within the production team as Tony Rowbotham retires from the 
role of Deputy Editor. This edition will be the 200th that Tony 
has worked on over the past 26 years - a remarkable record of 
commitment and delivery.

We will miss Tony’s superb checking skills, his sense of humour 
and his amazing ability to turn documents around at breakneck 
speed.

Andrew Emmerson will take on this demanding position from 
the next issue, having already started to take on some reviewing 
work. We will publish an article on Andrew in IRSE NEWS 215.

To recognise Tony’s outstanding contribution we have asked him 
to tell us his story, the result is the fascinating article starting on 
p32 of this magazine.

To Tony we say a heartfelt thank you for all of the hard work 
over such a long time. Your colleagues will very much miss you, 
but wish you all the best for a ‘Dropbox-free’ future!!
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The Deputy Editor’s Tale
by Tony Rowbotham

Readers may well have spotted in 

Issue 213 that I am proposing to 

hand over the position of Deputy 

Editor in the near future.  Because 

of this the Editor has asked me 

to write a piece about my life in 

signalling.  Is it not remarkable 

how very minor things stick in the 

memory rather than the serious 

ones?   However, perhaps the 

trivia make more entertaining 
reading than rather mundane 
ordinary technical facts!Like most school boys in 

the 1950s I was interested in 
railways.  On the way to school 

most mornings I saw the Night 

Ferry making for Victoria Station, 

with its green Bulleid Pacific 
locomotive and its dark blue 
sleeping cars.  Whilst still at 
school I attended a short seminar 

run by British Railways, designed 

for school children, on the subject 

of signalling.  It must have done 

a good job, for those few days 

determined the rest of my life.
I just managed to obtain my 

Electrical Engineering degree at 

Kings College, London University, 

and I think I was probably the only one in my year that definitely 

knew what they wished to do when they graduated.  Mind you, 

my railway fascination was dented somewhat when I was late for 

my very first exam at the end of my first College year.  No trains 

were running because of over-running engineering work on the 

Kent Coast electrification.  My vacation training directly after this unfortunate finish to my 

first year was with the Southern Region’s S&T Department at 

Wimbledon. A visit to the Region’s Training School was included 

(though on reflection, this visit might have been part of the 

school-time course mentioned earlier, it is so long ago now to 

remember which).  The School was hidden away in the depths 

of Clapham Junction Station and included a long model railway 

with a collection of block Instruments and working model lever 

frames.  It was not until we were told afterwards that we realised 

that one of the instructors was completely blind.  My vacation 

training after the second year was with a certain signalling 

company in Wiltshire. To be honest I was used as cheap labour in 

the assembly shops.  I was not permitted to do any wiring, but I 

was actually allowed to fit a number of lamp holders onto a small 

indication panel for Ditton Junction. 
I applied for a Graduate Apprenticeship with the parent 

company of one of the then signalling companies – AEI 

(Associated Electrical Industries) at their vast complex in Trafford 

Park, Manchester.  The product development section of the 

signalling company AEI-GRS (a joint company between AEI 

and the American signalling company General Railway Signal) 

was based just off the main complex.  The complex had its own 

railway system and slightly embarrassing for AEI-GRS was the fact 

that the postal address was Westinghouse Road!

The first area I was posted 
to for my apprenticeship 
was actually the signalling 
department.  At that time 
the standard BR930 series of 
miniature relays were being 
developed, the AEI version 
being rather curious with the 
coils mounted vertically rather 

than horizontally.  Just before 
this time Arthur Hardman was 

developing the very widely 
used vital ‘Reed’ Frequency 
Division Multiplex system.  
After only a week I was sent to 

Margam to assist the Western 

Region in monitoring the 
behaviour of the new fully 
automated hump marshalling 
yard that the company had 
installed.  This new yard had 
been built on the sand dunes 
at Margam, beside the huge 
steel works at Port Talbot in 
South Wales.  Nearby is the 
old village of Kenfig, now 
totally buried in the sand.  The 

principle of the automated 
yard is that the speed of each 

wagon, or group of wagons 
(‘cuts’) is controlled by retarders 

on their passage down the slope so that, when arriving in their 

allotted siding, they buffer up to the standing wagons already 

there at a very low speed.  In this way damage to wagons and 

their contents is seriously reduced.  The retarders were controlled 

by analogue computers that considered various parameters in 

their calculations – how well the cuts moved (‘rollability’), the 

length of the allotted siding, the curvature of the track leading 

to that siding, and of course the number of wagons already 

stationary there.  It was possibly not a very sensible place to site 

the yard.  Large areas of grass had to be planted to stabilise 

the sand to stop it interfering with the workings of the points, 

point machines and retarders.  On very bad days the wind was 

so strong that it tended to push already sorted wagons back up 

the slope towards to hump, completely wrecking the computers’ 

calculations!
During the apprenticeship I was posted to various other 

departments in the complex including the Training School.  I 

enjoyed the time in the machine shop carrying out simple tasks 

on lathes and milling machines.  In the ‘tin bashing’ section we 

had to make sandwich boxes complete with a tray and lid (that 

had to fit properly), using soldering irons heated in a gas flame.  

My efforts at welding were a disaster.  The gap between two 

small metal plates ended up larger, rather than being welded 

together.
My last placement was again with AEI-GRS, but in their London 

Schemes Office.  This was located in Long Acre on the fringe of 

Covent Garden.  As a result access to the office had to be fought 

through a jumbled collection of barrows and carts containing fruit 

and vegetables.  Before long I was again on site, helping with the 

testing of Nuneaton on the West Coast Main Line.  This was one 

Your Deputy Editor with a souvenir from the King’s Cross contract
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North Eastern Railway Engineers’ Forum
19th Annual Event
Tuesday September 22nd 2015
York Engineers’ Triangle Hub Auditorium: 17.00 for 18.00

Sponsored by

Bringing Railway Engineers Together 

Dynamic Engineering

Rail Initiatives in the North East 

The Programme
Train Building in the North East - Hitachi Update Simon Richards, Hitachi Rail
Leeds Station Southern Entrance                           Penny Gilg, Network Rail
Gauging for Freight                  Tim Fuller, Network Rail
District Line Trains for our District ?             Adrian Shooter, Vivarail Ltd

The Forum is Free of Charge.  There is no need to book but pre-registration by 
email to rhgibbon@gmail.com is advisable.

The location of the York Engineers’ Triangle venue is on the adjoining plan.
Refreshments will be served from 17.30. The Forum will commence at 18.00.

For more information contact rhgibbon@gmail.com
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The Deputy Editor’s Tale
by Tony Rowbotham

Readers may well have spotted in 
Issue 213 that I am proposing to 
hand over the position of Deputy 
Editor in the near future.  Because 
of this the Editor has asked me 
to write a piece about my life in 
signalling.  Is it not remarkable 
how very minor things stick in the 
memory rather than the serious 
ones?   However, perhaps the 
trivia make more entertaining 
reading than rather mundane 
ordinary technical facts!

Like most school boys in 
the 1950s I was interested in 
railways.  On the way to school 
most mornings I saw the Night 
Ferry making for Victoria Station, 
with its green Bulleid Pacific 
locomotive and its dark blue 
sleeping cars.  Whilst still at 
school I attended a short seminar 
run by British Railways, designed 
for school children, on the subject 
of signalling.  It must have done 
a good job, for those few days 
determined the rest of my life.

I just managed to obtain my 
Electrical Engineering degree at 
Kings College, London University, 
and I think I was probably the only one in my year that definitely 
knew what they wished to do when they graduated.  Mind you, 
my railway fascination was dented somewhat when I was late for 
my very first exam at the end of my first College year.  No trains 
were running because of over-running engineering work on the 
Kent Coast electrification.  

My vacation training directly after this unfortunate finish to my 
first year was with the Southern Region’s S&T Department at 
Wimbledon. A visit to the Region’s Training School was included 
(though on reflection, this visit might have been part of the 
school-time course mentioned earlier, it is so long ago now to 
remember which).  The School was hidden away in the depths 
of Clapham Junction Station and included a long model railway 
with a collection of block Instruments and working model lever 
frames.  It was not until we were told afterwards that we realised 
that one of the instructors was completely blind.  My vacation 
training after the second year was with a certain signalling 
company in Wiltshire. To be honest I was used as cheap labour in 
the assembly shops.  I was not permitted to do any wiring, but I 
was actually allowed to fit a number of lamp holders onto a small 
indication panel for Ditton Junction. 

I applied for a Graduate Apprenticeship with the parent 
company of one of the then signalling companies – AEI 
(Associated Electrical Industries) at their vast complex in Trafford 
Park, Manchester.  The product development section of the 
signalling company AEI-GRS (a joint company between AEI 
and the American signalling company General Railway Signal) 
was based just off the main complex.  The complex had its own 
railway system and slightly embarrassing for AEI-GRS was the fact 
that the postal address was Westinghouse Road!

The first area I was posted 
to for my apprenticeship 
was actually the signalling 
department.  At that time 
the standard BR930 series of 
miniature relays were being 
developed, the AEI version 
being rather curious with the 
coils mounted vertically rather 
than horizontally.  Just before 
this time Arthur Hardman was 
developing the very widely 
used vital ‘Reed’ Frequency 
Division Multiplex system.  
After only a week I was sent to 
Margam to assist the Western 
Region in monitoring the 
behaviour of the new fully 
automated hump marshalling 
yard that the company had 
installed.  This new yard had 
been built on the sand dunes 
at Margam, beside the huge 
steel works at Port Talbot in 
South Wales.  Nearby is the 
old village of Kenfig, now 
totally buried in the sand.  The 
principle of the automated 
yard is that the speed of 
each wagon, or group of 
wagons (‘cuts’) is controlled 

by retarders on their passage down the slope so that, when 
arriving in their allotted siding, they buffer up to the standing 
wagons already there at a very low speed.  In this way damage 
to wagons and their contents is seriously reduced.  The retarders 
were controlled by analogue computers that considered various 
parameters in their calculations – how well the cuts moved 
(‘rollability’), the length of the allotted siding, the curvature of the 
track leading to that siding, and of course the number of wagons 
already stationary there.  It was possibly not a very sensible 
place to site the yard.  Large areas of grass had to be planted 
to stabilise the sand to stop it interfering with the workings of 
the points, point machines and retarders.  On very bad days the 
wind was so strong that it tended to push already sorted wagons 
back up the slope towards to hump, completely wrecking the 
computers’ calculations!

During the apprenticeship I was posted to various other 
departments in the complex including the Training School.  I 
enjoyed the time in the machine shop carrying out simple tasks 
on lathes and milling machines.  In the ‘tin bashing’ section we 
had to make sandwich boxes complete with a tray and lid (that 
had to fit properly), using soldering irons heated in a gas flame.  
My efforts at welding were a disaster.  The gap between two 
small metal plates ended up larger, rather than being welded 
together.

My last placement was again with AEI-GRS, but in their London 
Schemes Office.  This was located in Long Acre on the fringe of 
Covent Garden.  As a result access to the office had to be fought 
through a jumbled collection of barrows and carts containing fruit 
and vegetables.  Before long I was again on site, helping with the 
testing of Nuneaton on the West Coast Main Line.  This was one 

Your Deputy Editor with a souvenir from the King’s Cross contract
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of the first installations of the rather basic AEI-GRS Geographical 
Interlocking System.  I remember that two of us spent over a day 
trying to organise the white route panel lights on a double slip at 
the entrance to the engine shed.  Frustratingly, only a few months 
later the shed was closed as the West Coast electrification 
progressed southwards.

After this was testing at the new Watford Junction Power 
Signal Box, again on the West Coast Main Line.  Interestingly, 
the cover of the recent NEWS Issue 209 showed a computer 
generated image of the d.c. platforms at Watford Junction, 
including the box on the right hand edge.  Amazingly, the last 
part of this Watford installation was de commissioned over the 
blockade last Christmas, after about fifty years!  During one 
of the later commissioning weekends we stayed in a hotel in 
Harrow-on-the-Hill.  Behind the hotel a large office block was 
being constructed.  By coincidence, about two years later the 
company moved into that same building.

A somewhat smaller scheme was between Cheadle Hulme, 
to the south of Manchester, and Grange Junction just short of 
Stoke-on-Trent.  The line passed through the old silk town of 
Macclesfield.  The weather during the commissioning weekend 
for the Macclesfield area was atrocious – so bad that a party of 
rail workers from Derby who were travelling to assist were unable 
to reach the town.  The main electrical fuse in the hotel we were 
staying at blew out, and our Chief Site Engineer went to the 
rescue, disappearing into the cellar with a large nail to replace 
(temporarily?) the fuse.  There was a story circulating after the 
commissioning, perhaps apocryphal, that one of our engineers 
ventured out in the howling gale onto a viaduct to reach a 
location case.  On this contract the cases were plastic instead of 
steel and not very robust.  As he opened the door the gale tore it 
off its hinges and he sailed along the viaduct holding the door in 
both hands, which was acting like a spinnaker sail.

The 1960s decade was somewhat traumatic for the UK electrical 
industries with an un-ending series of mergers and takeovers.  
The signalling companies were not immune to this consolidation.  
At the time the three principal companies were Westinghouse, 
AEI GRS and SGE (Siemens and General Electric).  The latter as 
the name implies, was a joint holding by the UK based Siemens 
Brothers and (the then quite small) General Electric Company.  
The German Siemens parent was no longer interested in the UK 
market (how times have changed) and AEI purchased their UK 
interest. This meant that the AEI parent owned two signalling 
companies.  After a lot of negotiation it was decided that the 
road signalling half of SGE would remain with GEC whilst the 
railway signalling half would be combined with AEI-GRS.  Not 
much later GEC took over the whole of AEI together with a 
high proportion of the UK electrical industries forming the giant 
Sir Arnold Weinstock empire.  

Before the signalling companies merger was finalised, The 
London Midland Region had awarded two large contracts - Trent, 
a large area around Nottingham) to AEI-GRS, and Saltley (most 
of the non-electrified lines around Birmingham) to SGE.  It was 
decided that both would be engineered to the same standards 
and the more sophisticated SGE Geographical system was 
chosen.  However, uniquely, all the interlockings for each scheme 
were housed in the appropriate signal centre with the controls 
and indications transmitted to the outside world through vital 

Nuneaton Panel - where is the double slip?

The real Watford Junction Power Signal Box  
- not the computer generated image
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and non-vital ‘Reed’ Frequency Division Multiplex systems.  This 
eliminated the cost of all the Remote Relay Rooms.  I was given 
the task of engineering all those for the Trent scheme.

Perhaps my favourite job was the original Paisley re-signalling in 
Scotland.  The line ran parallel to the River Clyde along its south 
side through Greenock to a terminus at Gourock.  There was 
also a single line branch to Wemyss Bay.  Wemyss Bay Station 
and the harbour for ferries to Rothesay share a delightful circular 
concourse, filled with flowers.  On the end of the harbour wall 
was a little lever frame ‘controlling’ two semaphore signals used 
to direct incoming ferries to the appropriate side of the wall.  
Gourock is also a ferry port, for several services across the Clyde.  
We stayed in the Bay Hotel (now demolished) for several weeks 
whilst testing.  One morning going down to breakfast I opened 
the lift door – no lift!  

The Scottish Region would not trust a Remote Control System 
to work the terminal station, and amazingly decided to install 
a new lever frame back to back with the working frame.  Not 
surprisingly the signalmen were far from happy with this 
arrangement.  While we were testing the new frame and the old 
frame was in use, there was a gap of about 150 mm between 
the top of reversed levers.  At times the signalmen had to walk 
along the sector plates to do their job.  The commissioning 
was actually on my birthday.  Every day the week before it had 
rained, but on the day it was beautiful blue sky and sunshine, 
enhancing the views across the river and of the snow-capped 
hills behind Helensburgh.  Also on that day, the Cunard Liner 
Queen Elizabeth, which had been receiving a refit in a dock at 
Greenock, sailed out with its new white paint quite dazzling, 
whilst hundreds of people watched her progress.

I was made responsible for the interlockings on the Southern 
Region Dartford area re-signalling.  Dartford is a busy commuter 
town to the East of London and is at the convergence of three 
different routes to and from London.  There was a strange 
feature in the station area.  There was what appeared to be a 
conventional crossover between two running lines, but signalling-
wise the Normal lie of the points at each end was actually across 
the crossover.  This threw the Geographical System into complete 
confusion.  It is perhaps appropriate that I should have been 
allocated to this contract.  The first installation was at Angerstein 
Junction Relay Room, so the abbreviation for the relay room was 
AJRR – my exact initials.  It seems the old South Eastern Railway 
had a signal works at the Junction many years ago. 

Control of this relay room was initially from a 
temporary small panel in the St Johns Lewisham 
box, scene of the dreadful accident in 1957, but 
was later transferred to the new London Bridge 
centre. One of the Masters at the school I was 
attending was actually travelling in one of the 
trains involved.  He was slightly injured, getting 
burnt on one of the under-seat steam heating 
pipes.  My English Master at the time had 
absolutely no confidence in my language skills, 
and would be astonished to hear that I was now 
involved in editing your magazine. 

Roy Bell of the Southern Region spent a lot 
of time with us watching and taking part in 
the testing.  He wished to determine if the 
testing time-savings claimed for Geographical 
interlockings were valid.  It seems that he was 
convinced as the two immense later schemes 
at Victoria and London Bridge both used 
Geographical Systems.  

One of my colleagues made a film covering the whole scheme.  
Although the picture quality was not perfect, the film (“First of 
the Thirteen”) was later included on a commercially available 
DVD (“Terminus”) of various railway items.  It really gave a very 
good idea of what a re-signalling scheme is all about.  It even 
included a demonstration of complex swinging overlaps on the 
panel!

Whilst we were working on this contract the Company also 
won a contract to signal a new mini merry-go-round layout for 
a cement works being built on the country side of Dartford at 
Northfleet.  This facility closed in 1993, but in 2012 the site was 
reopened, without the circular feature as a terminal for Crossrail.  
Spoil from their boring machines was brought there by rail 
for trans-shipment to barges.  The spoil was then transported 
down river to a new nature reserve across the water in Essex.  
Tunnelling is now complete and the area will now be used for an 
aggregate terminal.

As the West Coast electrification scheme progressed northwards 
the company was awarded the Motherwell contract.  I was not 
directly involved, but on the official opening day I had to travel 
up to be on stand-by in Carstairs Relay Room for five minutes 
whilst the Royal Train passed through.

Terminating the panel wiring on Dartford Panel

The two lever frames in Gourock Signal Box
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My next job was the largest, being responsible for the 
interlockings on the Eastern Region King’s Cross scheme.  This 
included the complex of lines as far north as Sandy, about 75km 
from the Cross.  The panel I believe involved five signalmen and 
was said to require 14 000 filament lamps.  The area around 
Finsbury Park was in those days extremely complex and there 
was one vertical column of tiles with track on every one.  All this 
involved vast amounts of cabling in the relay room and I had to 
organise two separate layers of trunking above the racks.  

We had an alarming problem with the Hatfield interlocking.  
The Geographical System drawings for each signal and point 
were rolled films, sometimes as much as one metre long.  We 
had finished the drawings and we stacked all the rolls neatly in a 
cardboard box.  Unfortunately we left the box on the floor next 
door to a rubbish bin and the over-night cleaners threw the lot 
away.  Having redrawn the interlocking rather rapidly we found 
somewhat embarrassingly that the relay count was different. 
Perhaps the most interesting feature of the scheme was the 
transfer from London Underground of the Northern City line.  
This was a deep level tube line running to a terminus at 
Moorgate.  It had however been built with full size tunnels, and 
the line was extended a few kilometres north to join up with 
the main Line at Finsbury Park.  However it retained the d.c. 
traction and the London Underground train stops.  Before being 
allowed to leave Finsbury Park and enter the tunnel, the trip cock 
at the front of each train had to be proved to be in the correct 
orientation.  Before the line was commissioned there occurred 
the appalling Moorgate incident.  A driver drove his train at 
full speed into the dead-end platforms at Moorgate without 
attempting to stop.  The train crashed into the end tunnel wall 
and the first two carriages completely telescoped into each other.  
Forty three passengers died, including sadly the wife of a recent 
new-comer to our company.  Before commissioning we had to 
install a system to prevent this happening again.  Extra train stops 
were installed on the approach to the platforms, operated after a 
time by a treadle.  If the train was not slowing sufficiently the train 
stop would be reached before the timer had lowered it and the 
brakes then consequently applied.

After this contract was completed I became more involved 
with administration type tasks – running the Company Licensing 
Scheme, becoming Document Controller trying to keep tabs 
of all the many new specification issued by Railtrack.  Most 
enjoyable was training.  I had perhaps two hundred pupils for my 
Introduction course one year.  My notes subsequently formed 
the basis of the Introduction to Railway Signalling text and in part 
to the Introduction to North American Railway Signaling (note 
the American spelling) books published by the Institution.  For a 
time I spent one day a week with the large multi-national team 
set up to develop the ill-fated scheme to install ETCS Level 3 on 
the whole of the West Coast Main Line.  This team was based in 
the new Croxley Business Park just to the west of Watford.  To 
improve access to the Park a new road was built which severed 
the single line d.c. Croxley branch line from Watford Junction.  
To be fair the line had very little traffic at the time and was 
abandoned.  However, work is just starting on the ‘Croxley Link’ 
which involves diverting the London Underground Metropolitan 
line from its present Watford terminus (relatively in the middle 
of nowhere) over a new short viaduct on to the old branch 
infrastructure and so reaching the important Watford Junction 
Station.  Preliminary work included Computer Generated images 
of the line, including the terminal platforms at the Junction, 
already mentioned in the seventh paragraph of this tale.

So, now we have reached Issue 214 of the NEWS, which is my 
200th issue, so after twenty six years I feel it is time to hand over 
the position to new hands.  I should like to thank my boss, all 
those years ago, Past President Cy Porter, for suggesting I take 
on the task.  It has been most enjoyable, though perhaps a little 
frustrating at times, but very satisfying, especially when seeing 
the appreciation of the NEWS in the recent membership survey.

The Queen Elizabeth undergoing testing on the river Clyde on Gourock opening day - taken by a colleague 
half-way up a signal post whilst commissioning a Gourock signal. Photo Colin Briggs.
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ON THE MOVE
Resignalling Britain

Michael Rhodes

ISBN 978-1909128644

First Edition 2015

Published by Mortons Media Group Ltd.
Horncastle, Lincolnshire, LN9 6JR, UK

Price £6.99

This A4 sized paperback was 
handed to me the other day 
with a note from the IRSE 
NEWS Editor asking if I would 
like to read it and write a 
review.  The book is sub-
titled “All change on the 
Network – the end of a 
Victorian Era.”  Whether 
the Editor thought that 
because of my age I 
might well remember 
some of the original 
installations or he had 
some other thoughts in 

mind I guess I shall never know!  
The book attempts to cover most of the 

existing areas of both mechanical and electrical 
signalling that have or soon will be controlled by Regional (or 
Railway) Operating Centres (ROCs) on Network Rail Infrastructure.  
A task of this size is large and understandably some areas have 
more coverage in the book than others.  

The Author also, whilst acknowledging that the fact that writing 
about signalling was a dangerous business with so many experts 
in the business, does fall into the trap of not quite getting 
explanations of such items as Traffic Management Systems (TMS) 
and ERTMS quite correct.  He also, whilst thanking organisations 
such as The Signalling Record Society for information and 
help, does not seem to have made contact with the Institution 
of Railway Signal Engineers or even referenced some of their 
publications.  Future publications might also benefit with access 
to Westinghouse and GEC / GRS archives where photographs 
were taken of most of their installations in the pre and post war 
period.  Again timing of the publication issue has not helped with 
Network Rail not going ahead with TMS after the Author had 
stated that the future of Signalling and Control lies with the new 
TMS systems being introduced into ROCs.  

Other than these personal observations, many people will 
enjoy this book and enjoy looking in detail at some of the older 
photographs.  It is a pity that some of the older black and white 
photos are not as clear as later colour photos and I am not sure 
whether this is an artistic choice done deliberately or not.  I 
feel that a sharper picture would have been better if available.  
Perhaps more pictures of Power Boxes and their interiors which 
have since been moved over to ROC control would have helped 
to record history as well as mechanical Box interiors.  Having 
said all of that, I found the book interesting, even though I was 
looking at various installations that I had been involved with in 
my youth! 

Tony Howker

BOOK REVIEW

New Managing Director at Frauscher UK Ltd

Frauscher introduces Elaine Baker as new Managing Director of 
Frauscher UK Ltd.  She took over the role from Richard Colman, 
who will retire in the near future.

Elaine Baker has over 28 years of experience in Rail and across 
other Industries, with considerable knowledge and experience of 
the entire project development and delivery lifecycle.  Her career 
started in Siemens in the UK as a software, system and project 
engineer for various railway technologies before she worked for 
Invensys Rail in a global programme manager role across Railway 
Signalling products, including the Thames link Project.

Thereby, Elaine Baker brings a broad experience of the 
Rail Industry and a strong technical and R&D background to 
the Frauscher UK team.  She is competent in technical and 
market driven product management, experienced in project 
management and understands the importance of the safety 
and operational demands of the Railway customer in today’s 
Rail Industry.  Therefore she will be able to act as an absolute 
qualified contact person for all Frauscher customers in the UK 
Market.

Now she is looking forward to her new tasks as MD of 
Frauscher UK Ltd: “I am very happy to join Frauscher at this 
exciting and changing time in the UK Rail Industry.  The Frauscher 
UK team is growing and very committed to our customers.  With 
the strong support from our colleagues at Frauscher HQ in 
Austria, we hope to bring the best axle counter solutions and 
customer service to our UK customers.”

Michael Thiel, CEO Frauscher Sensortechnik GmbH, underlines 
the good base on which the cooperation between Frauscher HQ 
and Frauscher UK is built and gives an outlook: “The Frauscher 
portfolio provided for the UK market will be expanded, as well 
as innovative new technologies to be presented soon.  Against 
this background, Elaine’s start marks another milestone in our 
company’s history and we welcome her to the team”.
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CURIOSITY CORNER
The signal shown on the left is still in service 
at Ravenglass on the Ravenglass & Eskdale 
Railway. The post carries the Ravenglass Outer 
Home (facing the camera) and the Starter.  

The photo on the right shows the Train 
Driver’s Order Sheet with the signaller’s 
intentions for the train journey. Movement 
Authority is given by radio as the train reaches 
each of the three passing loops. The sheet 
shows a scheduled crossing with another 
service, at Irton Road.

Photos: Paul Hepworth
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MEMBERSHIP MATTERS

Current Membership: 5521

ADMISSIONS

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

FELLOW
Wen Y H Beijing Jiaotong University China

ASSOCIATE MEMBER
Elliott S J Babcock UK
Kilby M Siemens UK
Mitton C Siemens UK
Moosa Sharaf A M Siemens Australia
Mushtaq F Ansaldo UAE
Nadaf A Amey UK
Ritchie C P Signalling Solutions UK
Sharma N Zithame Investment Pty South Africa
Smith M D Siemens UK
Teather N J Network Rail UK

AFFILIATE

TRANSFERS

MEMBER TO FELLOW

ASSOCIATE MEMBER TO MEMBER

Darlington J T Atkins UK

AFFILIATE (CONTD)

MEMBER
Abdullah H MRT Corporation Malaysia
Angove R Siemens UK
Brandt-Mennen W M T Incensio Netherlands
Cleak B Bombardier Australia
Coles L Network Rail UK
Gill J T Siemens UK
Hamzah H B KTM Malaysia
Hilgersom M C H Movares Netherlands
Kawano T East Japan Railway Japan
Massey N R Carillion UK
Mohamed Z B Global Rail Malaysia
Tan F Bombardier Australia
Wright S L Atkins UK

Alex A S Jacobs UK
Anumolu N K Cyient India
Biskupski A Network Rail UK
Bostock D Thales UK
Brouwer S Grontmij Nederland Netherlands
Critchley A J N Carillion UK
Dawson B Carillion UK
Ford S Thales UK
Grimes M Carillion UK
Hargoon N Siemens South Africa
Harji M Carillion UK
Hawkins S Amey Rail UK
Ibe U Carillion UK
Kandavel M Thales UK
Koyama S Hitachi UK
Kubheku B N Carillion UK
Martin D Amey UK

Moon C Carillion UK
Morgan-Jones N Carillion UK
Mutch S A AECOM UK
Senthuran S UGL Infrastructure Australia
Sharma A RITES India
Simms O London Underground UK
Slack D T Carillion UK
Vargas M Network Rail UK
Vishnoi G Alcatel Lucent India
Warde B Carillion UK
Yammanuru D Cyient India

Porter A J Delta Rail UK

Dey S WSP / Parsons Brinckerhoff Australia
Patracharukul P Mott MacDonald Australia

ACCREDITED TECHNICIAN TO MEMBER
Ellis J G SIMS Ltd UK

AFFILIATE TO ASSOCIATE MEMBER
Gupta N Atkins India

DEATHS
It is with great regret that we have to report the death of 
the following members:   Costa F, Dobson L W, Fleet A D, 
Johnson D C and Paulley A.

RESIGNATIONS
Bisset K, Cope J, Coughtrie J B, Diepenmaat WBM, Gomez E, 
Hodnett I S, Little A S, Logan R J, Mason D J, Michell M J R, 
Newton M, Pascoe R D, Pearce J, Stubbert D A, Thomas A P, 
Upton M R, Verslype M, Watson D A and Woodward J.

ENGINEERING COUNCIL REGISTRATIONS
Congratulations to members M Dylewski and M Morris who have 
achieved their Final Stage CEng registration, and to P Martin and 
C McVea who have achieved their Final Stage IEng registration. 

ACCREDITED TECHNICIAN

AFFILIATE TO MEMBER
Gordon C M Metro Trains Melbourne Australia
Hussain M Thales UK
Radhakrishnan H Atkins India
Silva B Metrô Rio Brazil


